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Front Cover Photograph 

The cover photograph has been kindly supplied by Jake Freestone, farm manager of Overbury 
Farms.  Overbury Farms is a 1570 ha farm on the Gloucestershire Worcestershire border, UK.  
950 ha are allocated to combinable crops and 110 ha let out annually for vegetables, with 
grass and woodland occupying the remaining area.  The farm is a LEAF (Linking Environment 
and Farming) Demonstration Farm and the arable area has been converted to a zero tillage 
system.  A sheep flock of 850Ha ewes, (lambs in April) grazes the permanent pasture and 
cover crops during the winter.

Back Cover Graphics

The graphics are a visual interpretation of a pre-opening event facilitated by Professor 
Nadarajah Sriskandarajah and the plenary sessions delivered by Professor Michael Woods 
and Dr. Edith T. Lammerts van Bueren. The impressive graphics were drawn during delivery 
of the sessions as a visual representation of the issues being discussed by Debbie Roberts of 
Engage Visually (www.engagevisually.co.uk) and catch the essence of the themes beautifully
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Abstract : Only agricultural and food systems with reduced use of external inputs can meet 
the challenges of sustainability. Agrobiodiversity is key to this, being the basis for improving 
agricultural production through smart utilisation of the functionalities that agroecosystems 
offer. Improving food systems where consumers play an active role in driving produce demand 
and offer is also crucial. Alternative, agrobiodiversity based agricultural models are more likely 
to be supported by open, horizontal and dynamic Agricultural Knowledge and Innovation 
Systems in which research, education, extension, support systems and farmers, citizens and 
consumers, are gathered in networks. Just like the tiny yet sturdy little plant it takes the name 
from, the Horizon 2020 CAPSELLA project (www.capsella.eu) will deepen the roots of 
sustainability in agri-food systems by harnessing scientific and local knowledge, people’s 
energy, motivation and innovation skills around the theme of agrobiodiversity by making use 
of novel, improved and demand-driven ICT solutions. CAPSELLA will focus on two 
complementary domains (agrobiodiversity and the food supply chain) through participatory 
bottom-up data collection and top-down data integration to develop solutions. The project will 
build from scratch open data repositories concerning regional agrobiodiversity, and build upon 
and enhance existing data sets on the agrobiodiversity and food domains. Based on these, 
the project will develop a number of community-driven data powered ICT solutions, which will 
be tested by the communities engaged in the project and will result in a number of pilots 
running around three multidisciplinary, community-driven use cases: the field, seeds and food 
scenarios. 

Keywords: ICT solution, innovation, participatory approach, functional agrobiodiversity, food 
supply chain, Agricultural Knowledge and Innovation System 

 

CAPSELLA and the EU institutional framework 

With over 77% of the European territory classified as rural (47% farmland and 30% forest) and 
around 12 million full-time farmers, agriculture is a vibrant and important sector of the EU 
economy and welfare. Agriculture and agri-food account for 6% of the EU's GDP, comprising 
15 million businesses and 46 million jobs. 

In this light, the European Union has always put a high priority on its rural development 
policies, considered key drivers of social and economic development and wealth. The main 
tool by which Member States implement their policies for agricultural development is the well 
known Rural Development Plan (RDP), one of the two pillars of the Common Agricultural 
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Policy (CAP). Through the CAP, Europe is increasingly recognising the value of farming for 
the conservation of agricultural biodiversity and the provision of ecological services in 
farmland, including some of paramount global importance, like the mitigation of climate 
change.  

EU farmers are facing multiple challenges to meet increasing demands from consumers and 
the civil society. Besides their traditional role of food, feed and fibre producers, farmers are 
nowadays requested to provide other ecosystem services, such as the production of 
renewable energy, the conservation of biodiversity and the environment, landscape and rural 
cultural heritage, and the mitigation of climate change. Basically, there is an undeniable 
increasing awareness that all these demands can be met by the conservation and wise use of 
agricultural biodiversity or ‘agrobiodiversity’.  

To meet the present goals of EU agricultural and agri-food systems and to foster knowledge 
on the importance of agrobiodiversity among EU stakeholders and actors, the use of novel 
ICT solutions is key. Targeted and tailor-made ICT-based solutions can promote innovative, 
knowledge-intensive farming systems and methods based on the optimisation of local natural 
resources and on reduced use of external inputs. On top of this, ICT can greatly contribute to 
bridging the digital divide between urban and rural areas, thus creating a more inclusive 
society for the benefit of all actors involved.  

In the light of the aforementioned concepts, under the Horizon 2020 programme, the 
CAPSELLA (Collective Awareness PlatformS for Environmentally-sound Land management 
based on data technoLogies and Agrobiodiversity) project was funded and took its first steps 
on 1 January 2016. 

CAPSELLA’s ambitious goals are: to raise awareness about existing ICT solutions and the 
benefits of their adoption; improve the understanding and collection of farmers’ and networks’ 
needs and requirements in order to develop and deliver tailor made ICT novel solutions; and 
to foster  understanding and, hopefully, sharing of open data among farmers. This will lead to 
the building of a sustainable technical prototyping platform, a meeting environment for 
innovation that democratises access to big data, cloud computing, open data, open software 
and pilots. 

How CAPSELLA will support and facilitate transition to agrobiodiversity 
CAPSELLA is grounded on the scientific vision that diversification (whether in agriculture, land 
management, food retail or business models), supported by smart, open and distributed ICT 
tools, can have a significant impact on environmental and socio-economic sustainability. 
There are two ways by which this can occur. First, ICT can be used as a communication 
platform for information, experience and best practice sharing1. For example, agricultural 
biodiversity can make substantial use of novel ICT solutions that harness the power ICTs are 
offering, while keeping a clear local and bottom-up approach that serves the needs of 
networks, communities and small producers. The creation of open, bottom-up ICT tools, which 
are tailor made to the farmers’ and communities’ needs and requirements that will be collected, 
and dedicated to biodiversity for food and agriculture, would result in collaborative virtual work 
spaces in which innovative, diversity-based strategies of resources management, production, 

                                                      
1This is already happening with the widespread use of Twitter, especially in Anglophone farming communities 
(http://www.farmingfutures.org.uk/resources/how-use-twitter and 
http://www.theguardian.com/environment/blog/2014/jan/12/felfie-farmers-social-media). 
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distribution and consumption can overcome their current case-by-case success status and 
concretely contribute to the construction of a sustainable decentralised agricultural model. 
 
This leads to the second way ICT can be used, i.e. directly, by using data to better manage 
the various steps along the food system. This includes, for example: the reduction of external 
inputs to industrial agriculture using the approaches of Precision Agriculture/Farming; the use 
of various data driven technologies based on local sensors, remote sensors, meteorological 
data, water consumption and reduction etc., to better manage crops; the use of local social 
networks to reduce food waste; and the use of smartphone apps to track and better inform 
consumers about the history or background of individual foods, etc. This can be seen as a 
continuum of various applications of ICT ranging from those purely industrially focused to 
those most socially/environmentally focused. 

Methodology  
CAPSELLA will focus on two complementary domains: agrobiodiversity and the food supply 
chain, in order to address the challenges of sustainability. The driving force of the project is its 
bottom-up approach, which aims at ensuring that the needs and requirements of involved 
communities, networks and clusters such as ESAPODA in Italy, Aegilops and Ars Natura in 
Greece, Arc2020 in the UK and others, are suitably and effectively addressed. Communities 
will first lead the decisions on what type of tools and pilots are going to be developed and will 
then evaluate and validate them. 
 
At the centre of the work are three community-driven use cases/scenarios that will be 
addressed following an iterative approach: 

1. Field scenario, addressing ecological intensification and functional agrobiodiversity in 
cropping systems; 

2. Seeds scenario, addressing on-farm genetic diversity conservation and management, 
seed networks and informal seed systems; 

3. Food scenario, addressing the food chain by bringing more transparency into the 
processes related to the production, distribution and consumption of quality food. 

These use cases are transdisciplinary and will result in a number of bottom-up generated pilots 
with concrete value for the networks and communities involved. All these activities will be 
supported and linked together by a data integration and analytics platform that will enable a 
series of key functionalities for the user communities. These will include among others: (a) 
data capture via smartphones (e.g. recording of crop choices, growing patterns, and other 
relevant biodiversity data points); (b) unstructured data/update sharing with selected 
community members; and (c) wiki-like facilities to provide space for construction of narratives 
about food varieties (biodiversity) or food qualities. A further set of functionalities will be 
developed in collaboration with our target users as a response to their custom needs. The 
platform will integrate seamlessly with web-based and smartphone based delivery formats. 

Finally, because CAPSELLA has a strong focus on innovation and the creation of concrete 
results, and hence societal impact, several activities able to turn ideas into applications and 
businesses have already been implemented. The requirements collection and solution 
development will rely on innovative tools such as ‘hackathons’ able to generate, in a collective 
way, bottom-up solutions. In the last 12 months of the project CAPSELLA will incorporate an 
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even stronger “lab to market” approach, offering concrete incubation support and opportunities 
to ICT solutions developed within the project (Figure 1). 

 
Figure 1. Flow chart of CAPSELLA’s activities. 

CAPSELLA’s ambition 
CAPSELLA advocates and strongly believes and supports the idea that a focus on 
diversification, either in agriculture, land management, food retail or business models, 
supported by smart ICT tools, will have a significant impact on sustainability. Agricultural 
biodiversity requires novel ICT solutions that harness the power that data driven solutions are 
offering, while keeping a clear local and bottom-up approach that serves the needs of 
networks, communities and small producers. The ambition of CAPSELLA is to establish 
agrobiodiversity as the key element to foster long-term sustainability in the EU agriculture and 
food sectors (and the EU environment) through long-lasting collaboration between farmers, 
farmers’ organisations, agricultural extension services, citizens, scientists, entrepreneurs, 
public servants and policy makers -  generated from bottom-up participatory action boosted 
by targeted, on-demand novel ICT tools and solutions. 
 
ICT tools have played an active role in agriculture since the 1960s and have been applied 
within the food and agricultural industries for improving efficiency and productivity in 
established food systems. It has been recognised that ICT holds the key to the successful 
coordination and implementation of a more sustainable agri-food system (Schiefer, 2004). The 
use of ICT could result in secure sustainable food systems, through the application of 
innovative digital technologies that take into account the interactions within and between food 
and agriculture systems, and with broader industrial systems. ICT could play a pivotal role in 
improving communication between different parts of the supply chain2, as well as through the 
use of data driven technologies and other innovative digital technologies to improve the 
efficiencies of the overall food system – from sustainable production through to reduction of 
waste in supply chains and on the consumer’s table (Kaloxylos, 2013). Since agriculture and 
food chains are complex decision spaces, multidisciplinary research and user orientation are 
essential for a successful progress in ICT (Kuhlmann & Brodersen, 2001).  

Agricultural production is required to increase while reducing its impact on the environment. 
This challenge is most effectively addressed through ‘ecological intensification’ (e.g. Tittonell, 
2014), according to which agricultural production is based on an optimised management of 
agrobiodiversity and ecological processes, therefore creating a highly knowledge-intensive 
production system (Doré et al., 2011). Equally importantly, we need to ensure a fairer 
                                                      
2 cf. http://www.smartagrifood.eu  
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distribution of food, which calls for investments in family farming, value chains and markets 
that enhance food security at all levels. The high level of complexity and unpredictability of the 
context of agricultural production and food chains (Gianpietro, 2003) brings us to the centrality 
of the concepts of ‘adaptive management’ and ‘co-management’, i.e. “a continuous problem-
solving process, rather than a fixed state, involving extensive deliberation, negotiation and 
joint learning within problem-solving networks” (Armitage et al., 2009; Carlsson & Berkes, 
2005). 

Open data are key to the achievement of these goals. There is an enormous amount of 
knowledge available from a lot of different sources: the practices of indigenous communities; 
new technologies developed by research institutions; tacit knowledge; knowledge transferred 
between generations; policy implementation; and the use of products by consumers. Access 
to these data can help us understand all aspects of food production (soil conditions, land use, 
the dynamics of the value chain) and to identify gaps in data. It has been claimed that open 
data sharing/hybrid solutions, including crowdsourcing, can create comprehensive, accurate 
and cost-efficient knowledge bases to support food security (See et al., 2015). 

CAPSELLA’s impact 

Innovation 
Multi- or transdisciplinary teams are an essential driver for innovation. This is ensured in the 
CAPSELLA project through the active involvement and the continuous interaction of several 
communities and networks working in agriculture, agrobiodiversity, agri-food data innovation, 
food quality, ICT, ‘hackathons’, startups and incubation/business support. Their continuous 
interaction during the project duration will ensure: 
 

● Innovative research impact through the integration and sharing of the best scientific 
and practical knowledge regarding agrobiodiversity, its applications across the food chain 
(in informal seed systems, agroecological field management and food quality), and its 
contribution to sustainability; 

● The expression and prioritisation of the innovation issues that communities and 
networks consider most important regarding (i) agrobiodiversity knowledge, (ii) ICT tools 
that could foster knowledge sharing, strengthen interactions between various actors within 
and between communities and channel their message to a wider audience (farmers and 
their organisations, scientists, agricultural extension services, NGOs, EU, national and 
regional policy makers, etc.) in a European context, hence demonstrating the capability to 
reach a critical mass and to transpose the proposed approach to other application areas 
related to sustainability. 

The expected impact above will be further enhanced through the CAPSELLA events, which 
will allow the project to link with other networks and communities, and also through the 
opportunity provided by the developed pilots, also tested by other communities. 

The core networks represented in CAPSELLA, as well as the extended network of interactions 
and events between the actors, will ensure the effective involvement of citizens and relevant 
(and new) actors as well as the establishment of durable interdisciplinary collaborations in 
concrete application areas related to sustainability. 

Having by design a community-driven approach (engagement of communities and networks 
in building up scenarios and testing the pilots) and a bottom-up methodology for collecting 
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requirements and working on solutions (‘hackathons’, ‘appathons’, collective online platforms), 
CAPSELLA will be able to propose new bottom-up, open and distributed approaches 
exploiting network effects. 

Last but not least, an important asset of the CAPSELLA partners and collaborators is their 
willingness to participate in open data innovation activities. In fact, several of them are heavily 
interested in new models of participatory innovation based on open software, open data and 
open hardware, already having experience in the field. The building of open data catalogues 
from scratch, based on the networks’ and communities’ data, and the cloud based platform 
that will support the development and use of Internet of Things (IoT) applications in the fields, 
will contribute a great deal to further exploitation of participatory innovation models. 

Scientific advancement 
CAPSELLA will significantly contribute to opening up the potential of: (a) agrobiodiversity at 
all levels (genetic, species, habitat and management); and (b) related open data to improve 
sustainability in the agri-food system. The best knowledge and success stories available from 
science and practice will be collected from within and outside the expertise of networks and 
communities, digested in the participatory activities set forth in the scenarios, classified and 
made available for use by the widest possible range of actors in the European arena through 
improved ICT solutions and enhanced data open data sets. The ultimate aim of these will be 
the evidence based understanding of the techno-social issues related to key aspects of the 
networked society. Results will encompass: 
 

● Bottom-up identification of knowledge gaps and their prioritisation in further research 
activities at national and EU level, with special emphasis on multidisciplinary issues; 

● Archiving of the best solutions using agrobiodiversity at field, farm and landscape 
scale, clearly showing their effects on the provision of (agro)ecosystem services and their 
relevance to the sustainability of agri-food systems; 

● Awareness raising of citizens on key issues related to the relationships between 
agrobiodiversity, food quality and (agro)environmental sustainability. 

As such, CAPSELLA may have a significant impact in shaping ongoing and future EU 
agricultural and research policies, and in contributing to all policy and research planning 
initiatives, as well as further promoting the discussion of sustainability and agriculture. 

All the above will be further enhanced by the open data policy adopted for developing and 
enhancing all CAPSELLA datasets, and the open access policy to all material and 
publications, including data collected in field trials organised by the pilots, allowing for due 
consideration of data privacy and ethics. 

Society  
CAPSELLA will foster the awareness of agrobiodiversity and its importance for 
(agri)environmental sustainability through bottom-up participatory action supported by 
targeted, on-demand, novel ICT tools and solutions. Through participatory work in scenarios 
and pilot trials, CAPSELLA will demonstrate how collaborative approaches using the Internet 
can offer solutions to societal and sustainability challenges, specifically by making use of the 
commons, collective problem solving, knowledge sharing, social exchange and community-
wide participation at local and global scale. The CAPSELLA data platform is another example 
of the collaborative approach and knowledge sharing within the project, as it will integrate data 
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from different communities and networks, and include already available registries like CIARD-
RING. It will also offer them enhanced support through the use of standards, thus enabling a 
larger degree of knowledge/data sharing and community participation. 
 
Collective awareness on the importance of agrobiodiversity for sustainability generated in 
CAPSELLA through the use cases and pilots, and the numerous events and online activities, 
will ensure scalability, re-usability of results and general applicability of proposed solutions at 
local or regional level, through the engagement of multiple actors, including regional, national, 
EU and international networks and policy makers. 

Bottom-up priorities and solutions emerging from CAPSELLA will be further voiced to policy 
bodies in order to support active citizen participation in decision making and collective 
governance. Incubation activities will lead to the co-creation of new business ideas and 
opportunities in agriculture and other domains, also the production of new business and 
economic models, thus ensuring their long-term viability. 

CAPSELLA will increase cooperation among citizens, researchers, public authorities, private 
companies, non-profit, non-governmental and any other civil society organisations around 
agrobiodiversity and sustainability issues. Improved ICT solutions designed in the scenarios 
and tested in the pilots and validated by the CAPSELLA communities and networks will foster 
the development of new sustainable and collaborative consumption patterns and new 
lifestyles, the creation of innovative products and services, and information delivery. 

We are aware of the challenges that they will face throughout the 30 months of the CAPSELLA 
lifespan. Nevertheless, we do believe that there is momentum in the EU to take up these 
challenges and to contribute to shaping a biodiversity-based agriculture through new avenues 
given by co-constructed novel ICT solutions. 
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Abstract: Precision agriculture (PA) is an important part of sustainable intensification, where 
information and communications technology (ICT) and other technologies are necessary but 
not sufficient for sustainable farming systems. Many agricultural decision support systems 
(AgriDSS) have been developed to support farmers to manage an increased amount of 
gathered data. However, the traditional approach to AgriDSS development is based on the 
knowledge transfer perspective, which has resulted in technology being considered as an 
isolated phenomenon and thus not adapted to farmers’ actual needs or their decision making 
in practice. The aim of this study was to improve understanding of farmers’ use of AgriDSS. 
The theoretical framework of distributed cognition (DCog) was used as a lens when 
investigating and analysing farmers' use of a software tool developed for calculation of variable 
rate application (VRA) files for nitrogen (N) fertilisation from satellite images called CropSAT. 
In a case study, the unit of analysis was broadened to the whole socio-technical system of 
farmer’s decision-making, including other people and different kinds of tools and artefacts. 
The results reveal that CropSAT functions as a tool to support decision making and promotes 
social learning through the use of enhanced professional vision. 

Keywords: Precision agriculture, sustainable intensification, distributed cognition, agricultural 
decision support system, CropSAT, social learning 
 
Introduction 
Precision agriculture (PA) is a keystone in a sustainable intensification trajectory where 
information and communications technology (ICT) and other technologies are necessary for 
the sustainability of large-scale farming systems (Aubert et al., 2012). By definition, 
sustainable intensification has to harness the complexity of a wider range of agro-ecological 
and socio-technological processes and PA is an important piece of the larger picture. PA can 
be viewed as a management concept based on observing, measuring and responding to 
within-field variations in both temporal and spatial components. Several kinds of PA 
technology provide possibilities for crop farmers to recognise and handle variations to a much 
finer degree than before, and represent a paradigm shift in farming practices due to a change 
from considering the field as homogeneous to considering it as a heterogeneous entity (Aubert 
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et al., 2012). Better adaptation of field measures to crop requirements decreases sub-optimal 
treatments, which in turn increases profitability due to higher efficiency in usage of inputs, 
better crop quality and a decrease in negative environmental impact.  

It is widely acknowledged that farming is a complex, dynamic system, involving products and 
impacts that are difficult to measure, let alone predict and control (Woodward et al., 2008). At 
the very core of the agricultural transition towards sustainability is the individual decision 
maker (Matthews et al., 2008; Van Meensel et al., 2012). It should be stressed that it is the 
individual farmer who makes the strategic, tactical and operative decisions which bridge theory 
and practice, balancing the desirable with the feasible. It has been argued that various kinds 
of ICT systems can be a major contributor to the transition towards sustainability in agriculture 
(Aubert et al., 2012). However, in many of the available agricultural decision support systems 
(AgriDSS), a certain kind of ICT system developed to support farmers’ decision making is for 
various reasons seldom used to its full potential (e.g. Aubert et al., 2012; Matthews, 2008; 
Thorburn et al., 2011). Briefly stated, the traditional and normative approach to AgriDSS 
development is based on the knowledge transfer perspective, which has resulted in many 
AgriDSS not being adapted to farmers’ needs. In particular, Röling (1988) claims that the 
traditional view lacks a systemic perspective and fails to place the technology in the context 
where farmers will use it. As a result, available technology can be considered an isolated 
phenomenon and is therefore often not adopted and situated in farmers’ praxis (Röling, 1988).  

Based on Röling’s (1988) remarks, this study sought to acknowledge the link between 
environmental sustainability and ICT by addressing sustainability through design – how ICT 
systems in general, and AgriDSS in particular, can be used to promote and cultivate more 
sustainable behaviours (Hanks et al., 2008; Lindblom et al., 2014). This assumes that PA 
technologies are instrumental in supporting information-intense decision-making processes 
that are valuable for agro-ecological systems and for the diversity of farming systems. The 
overall aim of the study was to improve understanding of farmers’ use of AgriDSS. The 
theoretical framework of distributed cognition (DCog) (Hutchins, 1995) was used as a lens 
when investigating and analysing farmers’ use in practice of a software tool called CropSAT, 
developed for calculation of variable rate application (VRA) files for nitrogen (N) fertilisation 
from satellite images. In a case study, the unit of analysis was then broadened to involve the 
whole socio-technical system of farmers’ decision making, including other people and different 
kinds of tools and artefacts. CropSAT has received much interest from many farmers and it 
may become an important tool in farmers’ adoption of VRA techniques. This study examined 
how CropSAT functions as a tool to support decision-making processes and promote social 
learning, which in the long run may create more sustainable farming practices. 

Background 

Decision-making in agriculture 

Farm management and farmers’ decision making are usually analysed using theoretical 
frameworks from economic science (Gray et al., 2009). As a result, the focus is often on the 
decision event and not on the decision-making process (Öhlmér et al., 1998; Gray et al., 2009; 
Lindblom & Lundström, 2014). Decision making is a cognitive ability and traditional normative 
views on cognition in the area of cognitive science have similarities to the normative 
perspectives on decision making applied in economics, by viewing cognition as the result of 
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internal, individual processes (e.g. Pylyshyn, 1984). However, studies of farmers’ decision 
making in their complex practice have revealed that this kind of description is inconvenient, 
because it fails to explain decision making in a complex, dynamic and ill-defined context (Gray 
et al., 2009; Lindblom et al., 2013; Lindblom & Lundström, 2014). Instead, it is important to 
increase understanding of how farmers actually make decisions, considering their complex 
socio-technical context, using descriptive theories such as naturalistic decision making (NDM) 
(Lindblom et al., 2013).  

NDM theories emerge from different theoretical and methodological approaches based on 
decision making ‘in the wild’, in which studies are performed in situations where humans make 
decisions in dynamic and complex domains (Klein, 2008). The individual´s experiences and 
knowledge are taken into account and time pressure and high uncertainty are also included 
(Orasanu & Connolly, 1995). Although NDM focuses on decision making by experts ‘in the 
wild’, the unit of analysis is still only the individual, while contextual factors such as technology 
and other actors are excluded. According to Lindblom et al. (2013), NDM is an appropriate 
approach to investigate farmers´ decision making. However, it lacks a systemic perspective 
within the complex socio-technical system, and therefore the unit of analysis needs to be 
broadened from the individual to include the social and material context. For this purpose, the 
theoretical framework of DCog can be a convenient way forward (Lindblom et al., 2013; 
Lindblom & Lundström, 2014). 

DCog: Broadening the unit of analysis 

The theoretical framework of DCog was introduced by Hutchins (1995) in response to more 
individual models and theories of human cognition. From a DCog perspective, human 
cognition is fundamentally distributed in the socio-technical environment that humans inhabit. 
DCog takes a systemic perspective and discards the idea that the human mind and its 
environment can be separated (see Lindblom, 2015 for further details). Hence, DCog views 
cognition as distributed in a complex socio-technical environment and cognition, including 
decision-making and learning processes, is viewed as the creation, transformation and 
propagation of representational states within a socio-technical system (Hutchins, 1995). An 
important aspect of the systemic view is that cognition is seen as a culturally situated activity 
that should be studied where it naturally occurs, i.e. ‘in the wild’. The DCog framework differs 
from other cognitive approaches in its commitment to two theoretical principles (Hollan et al., 
2000). The first principle concerns the boundaries of the unit of analysis for cognition, which 
is defined by the functional relationship between the different entities of the cognitive system. 
The second principle concerns the range of processes considered to be cognitive in nature. 
In the DCog view, cognitive processes are seen as coordination and interaction between 
internal processes, as well as manipulation of external objects and the propagation of 
representations across the system’s entities. 

When these principles are applied to the observation of human activity in situ, three kinds of 
distributed cognitive processes become observable (Hollan et al., 2000): (1) Across the 
members of a group; (2) between human internal mechanisms (e.g. decision making, memory, 
attention) and external structures (e.g. material artefacts, ICT systems, social environment); 
and (3) distributed over time. Different kinds of representations are central to the unit of 
analysis in DCog. Hollan et al. (2000) argue that representations should not only be seen as 
tokens that refer to something other than themselves, but also as being manipulated by 
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humans as physical properties. Hence, humans shift from attending to the representation to 
attending to the thing being represented. An example used in Hutchins (1995) is the 
navigational chart, which is used for offloading cognitive efforts (e.g. memory, decision 
making) to the environment and for presenting information that has been accumulated over 
time. An important insight in this example is the relationship between the external structure 
(the chart as a representation) and the internal structure (the biological computation). Hence, 
by studying the external material and social structures, properties about the internal, mental 
structures are revealed and become observable. In other words, by studying cognition with 
this larger scope in mind, it is clear that the functional cognitive system has cognitive properties 
that cannot be limited to the cognitive abilities of the individual.  

Decision support systems (DSS): failure and success factors in AgriDSS 

A DSS is an ICT system that supports either a single decision maker or a group of decision 
makers in making more effective decisions when dealing with unstructured or semi-structured 
problems. The DSS supports one or more activities in a decision-making process in order to 
complement and ‘support’ decision makers rather than to replace them. Furthermore, a DSS 
can either support the decision maker in an ongoing decision situation, or it can prepare the 
decision maker to perform better in the future through decision training (Alenljung, 2008). By 
using a DSS, individual productivity, decision quality and problem solving can be improved 
and interpersonal communication and learning can be facilitated. In addition, using a DSS can 
improve decision-making skills and increase organisational control (Alenljung, 2008).  

The main efforts made to bridge the gap within the current agricultural knowledge and 
innovation system (AKIS) include implementing new advisory concepts, re-organising 
advisory services and developing AgriDSS. Many AgriDSS have been developed, but not used 
to any wider extent, mainly as a result of the normative way of development based on the 
perspective of knowledge transfer, where knowledge is produced by research and end users 
are looked upon as passive receivers (e.g. McCown, 2002; Matthews, 2008; Thorburn et al., 
2011; Aubert et al., 2012). Accordingly, there is a need for functional and usable AgriDSS that 
promote sustainable farming practices by providing proper and credible representations of 
complex situations that clarify and support farmers’ decision making without losing the 
complexity at hand. An AgriDSS must therefore match farmers’ naturalistic decision making 
and challenge their learning without replacing their ‘gut feeling’ (Hochman & Carberry, 2011). 
In addition, it has to support farmers’ experimentation with options rather than present optimal 
solutions, because when farmers are handling messy, real-world problems they tend to satisfy 
current needs rather than optimising performance. Many researchers point out that an 
AgriDSS is a useful tool for the ongoing transfer of scientific knowledge and ‘best practices’, 
claiming that the single unifying predictor of success or failure is the extent to which users are 
involved and participate in the design and development processes of the AgriDSS (e.g. 
Woodward et al., 2008; Jakku & Thorburn, 2010; Hochman & Carberry, 2011; Van Meensel 
et al., 2012). Another important aspect of participation approaches is social learning among 
stakeholders involved in the development and use processes (e.g. Jakku & Thorburn, 2010; 
Hochman & Carberry, 2011).  
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Method and performance 

The case study 
During spring 2015, a workplace study was performed (Luff et al., 2000). The study adopted 
a qualitative approach, using ethnographical data collection techniques, and the collected data 
were triangulated from participant observation, video-recordings and semi-structured 
interviews. The study was conducted with four purposively sampled farmers in western 
Sweden. The selected farmers had previous experience of using ICT-based crop production 
software (CPS) and demonstrated an interest in PA technology.  

Setting the scene 

During 2013-2014, a new AgriDSS for N fertilisation, CropSAT (www.cropsat.se), was 
developed by the Precision Agriculture Sweden (POS) network (www.precisionsskolan.se/). 
CropSAT uses satellite images for calculation of vegetation index (VI) (Qi et al., 1994) and 
VRA files for N fertilisation in cereals. During 2015, a high-fidelity prototype of CropSAT was 
made available on the internet for use, free of charge, thanks to funding by the Swedish Board 
of Agriculture. To support farmers in their N fertilisation strategy, a minimum of three satellite 
images were published during the period April-June 2015. The recommended strategy for 
fertilising wheat is to apply N two or three times during spring (Albertsson et al., 2015).  

To calculate a VRA file in CropSAT, the user visits its website and selects a field and a satellite 
image. As a result, the VI is calculated and shown in Google Maps. To receive a VRA file, the 
user must decide the level of N fertilisation within five VI classes, which are estimated 
automatically from the satellite data (Figure 1a) and used to calculate VRA files for N for the 
field. The VRA information is transferred to the tractor and spreader via a USB stick.  

 

 

Figure 1. a) Vegetation index is displayed on Google Maps, where the user should enter 
five levels of N fertilisation compared with the coloured scale.  b) VRA file ready to be 
entered into the fertiliser spreader via a USB memory stick. 
 

To set the N levels for each VI class, the user is recommended to go out into the field and 
verify the N status with a so-called Spadmeter (https://www.konicaminolta.eu/en/measuring-
instruments/products/colour-measurement/chlorophyll-meter/spad-
502plus/introduction.html), or to  simply estimate the need for additional N, based on 
observation of the canopy and prior experience. When new satellite images were published 
during spring 2015, the farmers studied the crop development on the actual farm using 

1b 1a 
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CropSAT. On some occasions, a VRA file was calculated and later used for variable 
fertilisation, and sometimes the images were used to get an overview of the status, or used in 
the decision-making processes regarding fertilisation with a Yara N-Sensor (YNS) 
(http://www.yara.se/crop-nutrition/Tools-and-Services/n-sensor/). 

Findings: CropSAT used ‘in the wild’ 

Swedish farmers fertilise winter wheat one to three times during spring in order to optimise 
yield and protein content. They have a fertilisation plan for each field, and in this study all 
farmers used an ICT-based CPS for creating these plans. In the fertilisation plan, an average 
amount of N per field is specified, but can be adjusted due to a wide range of factors during 
the season. Farmers can use CropSAT or some kind of tractor-based N sensor to apply a 
variable rate of fertiliser, using the planned average amount of N as a basis. The units of 
analysis in these decision-making processes include a wide range of artefacts, e.g. CropSAT 
(images on VI and VRA files used in computers, mobile phones and iPads), CPS (tables and 
field maps in computers, mobile phones and iPads), paper-based field maps, calculator (in 
mobile phone), Spadmeter and notepads (Figure 2).  

 

Figure 2. Unit of analysis of the DCog system, where cognitive processes are 
distributed: (1) across the members of a group, (2) between human internal 
mechanisms (e.g. decision-making, perception, memory) and external structures 
(material artefacts, ICT systems and social environment), and (3) over time. 

 

The images created in CropSAT are visual digital representations that display crop biomass 
complexity in a way that is difficult to achieve by walking or driving in the field. Below, 
descriptions and analyses of some selected brief episodes that illustrate decision-making 
processes within the distributed cognitive system are presented. In the first episode, CropSAT 
is being used as a decision support tool for calculation of VRA files. In the second, CropSAT 
is being used as a coordination mechanism in the decision-making process for crop 
production. 

CropSAT as a decision support tool for creation of VRA files  

It is widely recognised that farmers know that crop yield varies within fields. When looking at 
the satellite images in CropSAT, farmers with long experience of their own fields easily 
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recognise and explain much of the visualised variation in crop biomass. In this particular 
episode, an experienced farmer in his 50s using CropSAT for the first time took a closer look 
at one of his fields of winter wheat. He had 15 years of experience of using VRA files and 
YNS. He compared and contrasted his acquired knowledge of the characteristics of the 
particular field with the satellite image displayed in CropSAT. He then said: “Well, this [field] is 
a bit poorer, you could say ... it’s farther away from the old farmhouse, so over time it almost 
certainly got less manure, and besides the soil is lighter up here. So it looks like I expected... 
I could have drawn [the map] myself”. 

It should be noted that the bird’s eye view of the variation in crop biomass is difficult to observe 
while merely walking in the field. Consequently, fertilising correctly with regard to variations in 
the field is impossible without support from technology. The CropSAT image provides another 
kind of representation format that visualises the within-field variation with more clarity than 
could be achieved with the human vision system alone. As such, the image reveals details 
and differences that the professional vision (Goodwin, 1994) of an experienced farmer cannot 
“see” clearly due to biological characteristics of the human colour vision system. Professional 
vision is a socially organised way of seeing and understanding events that are of interest in 
the domain and to the social group (Goodwin, 1994). The major challenge is that the farmer 
has to act upon this variability by setting the five levels of N fertilisation in relation to the 
variation in crop biomass. 

 

Figure 3.  Telephone support to set N levels in CropSAT. The farmer pointed at the 
image while speaking to his advisor. 

In the next episode, a younger, university-educated farmer with shorter farming experience 
had some difficulties in grasping how to use the CropSAT images. He had recently invested 
in PA technology in his farming business and he was a skilled user of various ICT systems. In 
the particular episode described here, he was re-planning the amount of N fertilisation in a 
particular field with winter wheat. He had previously set the average level to a standardised 
amount together with his advisor in the CPS. It is obvious that deciding on the five levels of N 
in practice was not an easy task for him and therefore he needed some assistance from his 
advisor. He phoned his advisor and the conversation went as follows: “Hi ... we're sitting here 
with the files for variable rate application and vegetation index and I'm wondering about what 
doses to use, or how much I should vary it ... for wheat ... yes the main dose for wheat is given 
as 80 kg N per hectare and then ... yes, you get a beautifully coloured map, but the question 
is how much variation you need to use”.  

During the discussion, the farmer repeatedly pointed to different aspects on the screen, e.g. 
N levels, the VI scale or different parts of the field (Figure 3). He and the advisor had a long 
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and intense discussion concerning how to set the five levels of N. CropSAT challenged his 
common work practice, i.e. fertilising with the same amount throughout the whole field or using 
the YNS. When his work practice altered, he was hesitant about deciding the levels and sought 
support from his advisor. In this episode, the satellite image ceased being a representation of 
the field and became the field itself. The information provided by the image was shared 
between farmer and advisor and functioned as a coordination mechanism in their 
conversation. After the call, the farmer decided the fertilisation levels on three additional fields 
and calculated VRA files to be used on the same day. It should be emphasised that the 
guidance received from the advisor supported the farmer in deciding the N levels for the other 
fields, but he was still not confident concerning his way of reasoning about the fertilisation 
strategy.  

CropSAT as a coordination mechanism in the decision-making process for crop 
production  

In these two episodes, an experienced farmer in his 50s was initially discussing fertilisation 
with his advisor. The first episode started after they had been walking in the fields and were 
sitting in the farm canteen to discuss the current situation and the decisions to be made. They 
used CropSAT to get an overview of the fields and compare the satellite images displayed 
with their first-hand experiences of the fields. As shown in the first episode above, they had 
some difficulties in interpreting the satellite images, which resulted in intense discussions 
(Figure 4). 

                  

Figure 4 a) Discussions about within-field variation in crop biomass due to soil 
compaction at the first meeting; b) Different tools and artefacts used in the distributed 
cognitive system. 

In the next episode, the task was to decide how to fertilise seven fields of winter wheat. Instead 
of using CropSAT to calculate VRA files, the intention was to use the YNS to spread N. The 
motivation for this way of working was that YNS provides a more detailed picture of the 
biomass variation and consequently the amount of N can be distributed more precisely. During 
this meeting, all tools and artefacts displayed in Figure 4b were available and the satellite 
image taken three weeks earlier was used for comparing how much N had been utilised by 
the crop. Before the meeting, the advisor had used a Spadmeter in the fields to measure the 
need for additional N fertilisation based on the canopy greenness. These measurements were 
used as a point of reference in the ensuing discussion.  

The role of the advisor is of major importance when introducing new technology in advisory 
services. In this particular case, the advisor acted as a role model in his ways of using the 
available tools and artefacts, advocating a ‘willing and able’ approach that influenced the 
farmer. However, the different digital representations of the fields in various ICT systems 
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offered additional, but artificial, perspectives on the fields that differed significantly from first-
hand experiences when walking in the fields. The key question was how to correctly utilise 
and combine the different representations and the acquired tacit knowledge, in order to 
develop a more sustainable farming practice.  

The available digital representations from CropSAT initiated new kinds of discussions about 
the fields and current farming practices that were not possible previously due to the lack of 
detailed representations of with-in field variation in biomass at the time of fertilisation planning. 
The only option available previously to obtain an overview of the field was to walk through it 
or to measure with-in field variation in biomass with some kind of field sensor (but without 
fertilising). However, the enhanced detail in the digital representations, that was available with 
less effort than using a field sensor, triggered and facilitated comparisons between different 
factors, e.g. VRA files for phosphorus fertilisation and the satellite image. For example, the 
farmer and advisor discussed how variation in soil characteristics and phosphorus values 
could explain the with-in field variation in biomass. The farmer said: “We used that variable 
rate application file last year there. We fertilised according to P content with it. I am so 
fascinated by this, it’s completely insane”. On the one hand, the new digital representations 
provided more detailed information than before, which in turn provided additional support for 
making decisions regarding fertilisation. On the other hand, the additional information may 
result in a more complex decision-making process, since the farmer lacks prior experience of 
how to interpret and use the added information, i.e. the digital representations have to be 
interpreted, compared and situated in the farmer’s decision-making context, resulting in an 
ongoing social learning process involving both practitioner and advisor. In other words, the 
perspective of professional vision is intensified through the so-called process of tool-mediated 
seeing (Goodwin & Goodwin, 1996). Tool-mediated seeing is characterised as seeing aspects 
relevant for a task only through the use of tools and artefacts, i.e. the satellite images in 
CropSAT. In this particular situation, this was done through interpreting the digital 
representations of the within-field variations in biomass. 

Let us now return to the decision on how to decide the average amount of N and then calibrate 
the YNS to fertilise winter wheat for the last time in the spring. CropSAT offers the possibility 
of comparing and discussing the development of the crop and its N uptake in relation to earlier 
fertilisation. In order to accomplish these tasks, the farmer and advisor first compared the 
earlier satellite image with the current image, discussing intensively how to interpret the 
images and then explaining what has happened in the field (Figure 5). They agreed that the 
crop had developed satisfactorily and that the winter wheat fields were looking good.   

 

Figure 5. The farmer explaining differences in biomass variation between two different 
images, an older image on the left side and the present image on the right. 
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Based on the planned amount of N in the CPS, the measurements from the Spadmeter, earlier 
first-hand experiences and the satellite images (both older and present), the farmer and 
advisor decided the average amount of N for each field. In order to calibrate the YNS, the 
advisor pointed at the screen displaying the satellite image and then showing where to drive 
the tractor to cover the variation in crop biomass (Figure 6). Calibrating the YNS is not an easy 
task without support from the ICT system because it is necessary to select appropriate spots 
to optimise the calibration. 

Figure 6. Image sequence where the advisor (right) is making a suggestion on where to 
drive the tractor to calibrate the YNS to grasp the within-field variation in biomass.  

This example illustrates how the participants explored new ways of using the available 
technology, e.g. CropSAT and YNS. This involved using the CropSAT images as a means to 
calibrate the YNS, which was not the intended contribution of CropSAT. Although this usage 
of CropSAT was beyond the developers’ intention, it still contributed to generating sustainable 
farming practices through ongoing learning processes. Thus, it can be claimed that the ICT 
systems function as social learning tools. Taken together, this adds another dimension to 
Goodwin’s (1994) initial term professional vision and Goodwin’s and Goodwin’s (1996) term 
tool-mediated seeing, which can be denoted enhanced professional vision. This enhanced 
professional vision incorporated both the above terms, because these need to be combined 
when making decisions on the use of ICT support and tacit knowledge in PA.  

The examples above show socially distributed cognition over time and how the whole socio-
technical cognitive system, which in this case would include farmers, advisors and the 
available tools and associated artefacts, is capable of performing much more than the 
individual farmer could. In other words, the coordination of different representations (external 
and internal) is an emergent property of the system as a whole, not easily reduced to an 
evident property of a certain entity (human or artefact and tool). This systemic view is the 
central foundation of the DCog approach; the whole is more than the sum of the individual 
parts, as the whole socio-technical system demonstrates emergent properties. Thus, cognition 
is viewed as creation, transformation and propagation of representational states within a socio-
technical system (Hutchins, 1995). 

Discussion and Conclusions  

This study sought to characterise and illustrate the use of CropSAT in PA as a complex socio-
technical system from a distributed cognition perspective, focusing on the use, mediation and 
integration of different forms of representations, tools and artefacts in this domain to improve 
understanding of farmers’ use of AgriDSS. The results revealed how CropSAT functions as a 
tool to support decision-making processes and promote social learning, which in the long run 
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professional vision incorporated both the above terms, because these need to be combined 
when making decisions on the use of ICT support and tacit knowledge in PA.  

The examples above show socially distributed cognition over time and how the whole socio-
technical cognitive system, which in this case would include farmers, advisors and the 
available tools and associated artefacts, is capable of performing much more than the 
individual farmer could. In other words, the coordination of different representations (external 
and internal) is an emergent property of the system as a whole, not easily reduced to an 
evident property of a certain entity (human or artefact and tool). This systemic view is the 
central foundation of the DCog approach; the whole is more than the sum of the individual 
parts, as the whole socio-technical system demonstrates emergent properties. Thus, cognition 
is viewed as creation, transformation and propagation of representational states within a socio-
technical system (Hutchins, 1995). 

Discussion and Conclusions  

This study sought to characterise and illustrate the use of CropSAT in PA as a complex socio-
technical system from a distributed cognition perspective, focusing on the use, mediation and 
integration of different forms of representations, tools and artefacts in this domain to improve 
understanding of farmers’ use of AgriDSS. The results revealed how CropSAT functions as a 
tool to support decision-making processes and promote social learning, which in the long run 
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may generate more sustainable farming practices through the use of an enhanced 
professional vision. It is evident that an AgriDSS such as CropSAT provides important 
information that could be used as a basis for learning about farmers’ crop fields as a part of a 
larger learning system. The advisor has a central role in promoting the usage of different ICT 
systems to support and foster social learning processes about how to fertilise farmers’ fields, 
which is a governing principle in the direction that we envision for sustainable farming.  

The interest shown by both farmers and advisors indicates that CropSAT is an AgriDSS that 
shows potential to fit within PA. However, new technology needs novel social and 
organisational arrangements, such as rules, perceptions, agreements, identities and social 
relationships to function properly (Leeuwis & Aarts, 2011). Thus, advisory services have a 
central role to fulfil, to situate the ICT systems in the context of their usage, where they provide 
opportunities to be used to a wider extent than just for the calculation of VRA files. Thus, 
technology should not be considered an isolated phenomenon in PA, as pointed out by Röling 
(1998). There are also possibilities for the use of CropSAT leading to change in current farming 
practices from their goal orientation to a learning orientation, which in itself has been a much 
discussed theme within advisory work. Although some farmers are reluctant to use ICT, and 
instead ‘rely heavily on intuitive judgment underpinned by experience’ (McCown, 2002), this 
study showed that more detailed representations of their fields provide added value. We 
therefore introduced the term enhanced professional vision to characterise the combination of 
professional vision and tool-mediated seeing.  

The implication of this study is that CropSAT should be considered part of a wider AKIS, where 
different kinds of ICT systems, tools, artefacts and social learning processes constitute 
additional parts of the system. CropSAT provides a ‘hardware’ that still needs further 
improvement of the ‘software’, but the immature ‘orgware’ requires additional development 
and discussion. Once this has been achieved, we envision that CropSAT could be an 
important component in the trajectory of sustainable intensification in agriculture and enhance 
the professional vision of farmers.  
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Abstract: Agriculture must be both sustainable and economically viable. Sustainable 
agriculture requires new knowledge and expertise. However, knowledge management is not 
sufficient in current sustainable agriculture. To overcome this, we have made the assumption 
that the knowledge management practices used in industry can be transferred to agriculture. 
In this paper, we propose to apply to agriculture, the methodological tools developed by the 
French knowledge management group. These tools are based on theoretical approaches for 
the transformation of explicit and tacit knowledge within an organisation. These tools are 
generic and suitable for any knowledge. We have tested the tool CFK for knowledge criticality 
in order to identify the knowledge to make explicit within a farm. This knowledge is critical 
because it is valuable, rare, complex and difficult to formalise. It must therefore be managed. 
We have determined the criticality of knowledge in a farm for organic agriculture field crops, 
in prairies and on various flora grain legumes. In the French research project TATABOX, 
related to the agro-ecological transition study in an area between Tarn and Aveyron in France, 
we have also experimented with another methodological tool (TRACO) for characterising the 
most appropriate knowledge transfer tools to use between an agricultural cooperative and 
farmers. Among 16 knowledge transfer methods proposed, TRACO allows highlighting of 
supervised self-education but also traditional teaching courses, communities of practice and 
workshops. Our conclusion is that the proposed knowledge management tools seem relevant 
to manage knowledge in agriculture, but they still require training and adaptation to the 
agricultural field. 
 

Keywords: Agro-ecology, knowledge management tool 
 

Introduction 
Agriculture must become more environmentally sustainable while being economically viable. 
Taking better account of ecosystems, this type of agriculture called agro-ecology is the inverse 
of an intensive agriculture. The production and acquisition of knowledge by farmers is one of 
the strategic conditions to develop this sustainable (but productive) farming. Currently, 
knowledge for productivity improvement is available, but knowledge that meets requirements 
for environment, territory and economic viability must be developed. Therefore, agro-ecology 
requires new knowledge and expertise. The diversity of the stakeholders and the difficulty of 
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performing experiments because of the long duration of the production cycles constitute 
obstacles to knowledge capitalisation. Thus, current knowledge management is not sufficient 
in agro-ecology (Meynard, 2012; Guichard et al., 2015). To remedy this problem, we make the 
assumption that knowledge management methods applied in the industrial world can be 
transposed to agriculture (Soulignac, et al., 2012).  This paper focuses on the methodological 
tools developed by the French knowledge management group (“Le club de gestion des 
connaissances" - http://www.club-gc.asso.fr/accueil_gc). These tools are based on the 
transformation of explicit and tacit knowledge within organisations (Nonaka & Toyama, 2003; 
Ermine, 2008). They are generic and usually suitable for any type of organisation. In this 
paper, we present the use of two of these tools in real cases in agriculture. The first tool is 
used to identify the "critical" knowledge on which organisations should focus. The second tool 
allows the organisations to better define the knowledge transfer to be implemented. 

 
Knowledge management 
The creation of explicit knowledge in an organisation is a complex task. The knowledge 
management process involves a first step to identify the most important knowledge (called 
critical knowledge). The second step is the definition of an action plan to reduce risks related 
to a poor control of knowledge. There are two main action types. The first type of action plan 
is  skills management. Knowledge is transferred by people, via learning processes or through 
recruitment. The second type of action is indirect. It requires a phase in which explicit 
knowledge is written, before a step of knowledge appropriation. Since the early 2000s, the 
French knowledge management group has developed a methodology for knowledge 
management. At each step of this methodology, the group proposes the use of a software 
tool, as indicated in Figure 1. Each of these tools uses the results of surveys conducted among 
stakeholders in the studied areas. It is not always necessary to use all the tools. For example, 
an organisation can choose to successively use the following tools: 

 The tool called CKF for evaluating the criticality of knowledge; 
 The decision support system TRACO to identify the most relevant knowledge transfer 

methods; 
 The RPC guide for writing knowledge, if  indirect knowledge transfer is an appropriate 

solution. 

All these tools have been extensively used in industry in France, by private companies or 
public institutions. Their interest was proven in industrial and service activities. These tools 
are generic, as they are suitable for any of these areas, but a question arises about the 
usability of these tools for knowledge management in agro-ecology; this latter area having 
certain particular characteristics. For example, agro-ecology implies an anticipation strategy 
to manage pests. In this context, a crop rotation over a long period, more than five years, can 
be considered and implemented in order to limit the occurrence of plant diseases or weeds. 
Local characteristics are very important, in particular the soil and climatic conditions make the 
production of knowledge to design a rotation taking into account different issues (pests, 
production, etc.) complex. Efficient solutions to be implemented locally are often the result of 
a combination of both empirical and scientific knowledge. The challenge is to determine if 
these tools also provide a solution for complex cases in which different types of knowledge 
must be combined, according to their origins (e.g., operational and scientific knowledge). 
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We experimented with the use of the methodology described in Figure 1 in several projects in 
organic farming or agro-ecology. In this paper, we report the feedback on the experience of 
using two knowledge management tools described above i.e. the tool for critical knowledge 
CKF and the decision support tool TRACO for knowledge transfer. 

 

 

Figure 1. Methodology for knowledge management (by the French knowledge 
management group – “club de gestion des connaissances” - http://www.club-
gc.asso.fr) 

Use of knowledge management tools in agriculture 

CKF – a tool for knowledge criticality 

CKF enables the identification of  critical knowledge (Club de gestion des connaissances, 
2004). Factors having an impact on this criticality are the knowledge usefulness, its rarity, its 
complexity and the difficulty of implementation. We tested CKF in multiple environments 
including the Melibio project led by the Organic Agriculture Centre for Massif Central in France. 
This research and development project aims at enhancing the diversity of species, forage 
varieties and farming practices in organic farming in order to secure the food systems of 
ruminants in Massif Central in France. This project involves researchers, agricultural advisors, 
experts and teachers. In this paper, we illustrate the use of CKF on an example of research 
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work related to the varied plant prairie management, conducted in the Melibio project. The 
CKF method includes several steps: 

 Agricultural advisors and researchers having knowledge in varied plant prairies in 
organic farming were chosen. We could also involve farmers ; 

 The knowledge areas are defined collectively. They are as disjoint as possible in order 
to facilitate their analysis. Thus, 23 knowledge areas on varied plant prairie 
management have been identified related to pest management or nutritional needs of 
animals, etc. The complete list is shown in Table 1; 

 Each of these areas is rated by an expert according to the four criteria (usefulness, 
rarity, complexity, implementation difficulty). A high score means that the knowledge 
area is highly critical. 

The knowledge areas are ranked from #1 (the most important) to #23 (the least important). 
The results are presented in Table 1. 

Table 1. Criticality knowledge ranking related to the management of varied plant prairie 
(5-10 year plant) in organic agriculture 

N° Topics Knowledge fields 
1 Development strategy of the forage system Varied flora prairie destruction 
2 Technical action Fertilisers 
3 Development strategy of the forage system Socio-economical factor 
4 Development strategy of the forage system Role of varied flora prairie in crop rotations 
5 Technical action Control of bioagressor and disease 
6 Development strategy of the forage system Pedoclimatic knowledge 
7 Development strategy of the forage system Animal needs 
8 Technical action Harvesting and storage method 
9 Environment Water 
10 Technical action Agricultural seeding 
11 Plant dynamics Dry matter 
12 Environment Landscape 
13 Technical action Control of bioagressor and weed 
14 Technical action Control of bioagressor and pest 
15 Technical action Location 
16 Environment Carbon footprint 
17 Plant dynamics Quality 
18 Environment Biodiversity 
19 Development strategy of the forage system Floristic composition of varied flora prairie 
20 Development strategy of the forage system Forage system adaptation 
21 Development strategy of the forage system Role of varied flora prairie in forage system 
22 Plant dynamics Diversity 
23 Plant dynamics Sustainability 

The project Melibio commenced in 2011 and will finish in 2018. The methodological tool CKF 
was applied to the varied plant prairie management from the beginning of the project. The 
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result analysis highlights the priority areas, but also those in which cognitive investment is not 
needed. Thus, subjects such as fertilisation or disease treatment will not be studied in Melibio 
because these technical processes are well controlled. Subjects related to plant dynamics 
such as varied plant prairie diversity and sustainability are preferred. Detailed analysis of the 
results facilitates the creation of an action plan. The rating of the four factors (usefulness, 
rarity, complexity, implementation difficulty) is analysed, but also the differences between the 
opinions of researchers and agricultural advisors: 

 Each CKF rating of factors refer to an action plan: 
o When the usefulness factor rating is low, even if the overall score is high, the 

question about the relevance of the field study is raised. Consequently, the pest 
control is not taken into account. 

o When a domain is rare, i.e. only little knowledge is associated with it, then a 
scientific research work or an empirical knowledge collection is started, as was 
the case with plant dynamics. 

o When a domain is complex but its implementation is relatively well controlled, 
a wiki web server is a possible solution to explain and disseminate knowledge. 

o When the difficulty factor has a high rating, a pilot plot is used to identify good 
practices over a long period and for their dissemination through farmer 
meetings. 

 The level of knowledge in a domain between agricultural advisors and researchers is 
sometimes different. Consequently, the ratings can be different. In our analysis of 
ratings, we distinguish agricultural advisors and researchers. For a researcher, 
information is rare when there is a limited number of scientific publications about the 
topic. For an agricultural advisor, information is rare when it cannot be found in 
practical cases. This point can explain some differences in ratings. In that case, the 
knowledge transfer is possible. For instance, concerning the carbon footprint issue, 
courses can be created to transfer knowledge related to carbon footprint. Knowledge 
transfer can also be produced by technical actions. In this case technical skills can be 
transferred to researchers ; as is the case for example for the methods used in practice 
for varied plant prairie harvesting and storage. 

TRACO – a decision support tool for knowledge transfer 

The methodical tool TRACO allows choosing of the best approaches. TRACO offers 16 
knowledge transfer methods (Club de gestion des connaissances, 2009), classified into four 
types: 

 “Classroom” training courses where the trainer and the trainees are physically in the 
same room. 

 Methods mixing practical and theoretical knowledge such as block-release training. 
 Knowledge transfer media such as knowledge server software dedicated to knowledge 

dissemination. 
 Knowledge networks in which people can share and enrich their practices (such as 

communities of practices). 
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28 criteria are used to choose an appropriate transfer method. These criteria are divided into 
four main types: 

 The deadlines / urgency of knowledge transfer and the contextual information. 
 The nature of knowledge. 
 The source, i.e. the holders of the knowledge. 
 The target, i.e. the receivers of this knowledge. 

For each of the 16 transfer methods proposed by TRACO, each 28 criteria is evaluated 
according to a colour code:  

 The "red" colour is used when the method is not recommended.  
 "Yellow" if the method is partially adequate. 
 "Green" when the method is adequate.  
 The “White” colour means that the criterion has no influence on the method analysis. 

We take an example of the analysis of the classroom training course method for the factor of 
knowledge integration difficulty for one person. As shown in Figure 2, a classroom training 
course is appropriate when knowledge can easily be integrated in the practices.  

We have 28 criteria to be applied to each of the 16 knowledge transfer systems. Consequently, 
we study 448 results to determine the most appropriate actions. Of course, the systems that 
have the greatest number of "green" colours will be preferred for the studied organisation. In 
the French project called TATABOX (funded by the Research National Agency - ANR) on the 
agro-ecological transition, we experimented with TRACO to determine the most appropriate 
knowledge transfer tools to use between an agricultural cooperative called Qualisol and its 
farmers. Qualisol is a pioneer cooperative in agro-ecology in the Southwest of France. The 
development of grain legumes (beans, lentils, chickpeas, etc.) completely complies with the 
objectives of Qualisol and this agro-ecological transition project. In addition to their nutritional 
qualities, grain legumes have also very good agronomic properties. Their cultivation provides 
nitrogen to the soil. The decrease in the use of fertilisers reduces both health and 
environmental impacts of nitrogen inputs (Projets ANR LEGITIMES ET TATABOX, Ecole 
d'ingénieurs de PURPAN et al., 2015; Soulignac et al., 2015). Magrini et al. (2014) show that 
the development of grain legumes implies technological problems. The solutions are the 
definition of actions of knowledge capitalisation and dissemination conducted by research, 
teaching and advisory organisations. To transfer knowledge on grain legumes, the Qualisol 
cooperative needs to use the most appropriate tools. Purpan engineering school students 
(France) conducted a survey of the Qualisol chief agronomist. The result is shown in Figure 
3. Over the 16 transfer methods, TRACO allows us to highlight independent learning, but also 
“classroom” training courses, knowledge networks and workshops.  
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Degree of difficulty of using 
this knowledge in practice: 
(1) Knowledge can be used 
without experience ; (3) 
Knowledge requires 
experience 

1 Easy to use 
in practice 2 

3 Very difficult 
to use in 
practice 

 

Figure 2. One example of a ranking proposed for the criterion  ‘knowledge usability for 
one person’ and for the method ‘classroom training course’ 

 

 

Figure 3. Results produced by the application of TRACO to the Qualisol environment 
related to grain legumes (Projets ANR LEGITIMES ET TATABOX, Ecole d'ingénieurs de 
PURPAN et al., 2015) 

 

Our knowledge in the agricultural environment allows us to go further in the analysis of the 
approaches to develop. One of the methods proposed by TRACO is the use of knowledge 
networks. Their goal is to promote learning. This aspect has been described by (Wenger, 
1998). It is highly developed in agriculture within the Local Professional Groups (LPGs) (Darré, 
1999). LPGs allow  the grouping together of farmers who are geographically close and who 
have the same cultural practices. These groups can produce practical knowledge during 
meetings. The soil and climate variability justifies the creation of LPGs; in agro-ecology, 
knowledge in crop management is particularly appropriate for a given soil and climate context. 
The construction of local knowledge is very important. In agro-ecology, soil and climate are 
two very important parameters. Only LPGs can correctly build local knowledge. The joint use 
of farmers’ meetings and “classroom” training courses is relevant, as highlighted by the 
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TRACO method. LPGs have tacit knowledge based on their own experience. There are two 
additional advantages related to the use of “classroom” training courses for LPGs. First, 
feedback about the same crops can be exchanged between LPGs located in different small 
agricultural areas ; common knowledge can be capitalised. Second, during classroom training, 
the animator can provide important scientific knowledge. This exchange can result in the 
writing of technical reports produced by both empirical and scientific knowledge. Each report 
constitutes a common base of knowledge that can be adapted by LPGs depending on local 
soil and climatic conditions. 

 
Discussion 
The study of the application in agriculture of these two tools, CKF and TRACO, allows us to 
define a new method for crop management: 

 For a given crop, the CKF tool highlights the lack in knowledge about crop 
management. 

 A collection of empirical knowledge from the best practitioners produces first technical 
report drafts. 

 The “classroom” training course combines these empirical knowledge sources in order 
to produce more generic reports about crop management. 

 Exchanges between LGP members (and with the animator) can provide technical 
solutions to various unsolved problems identified by CKF. 

 Finally, in case of persistent lack of knowledge, more information can be provided by 
researchers. 

 If no solution can be provided by researchers, a new research action plan must be 
started. 

This new method must be validated in use cases. 
 
Conclusion 
Conceptual approaches - particularly the CKF method - have demonstrated that these tools 
can be used to integrate the spatial and temporal dimensions of agricultural production. The 
implementation criteria show that these tools can be used for explicit knowledge - those that 
people can write - and for tacit knowledge that must be transmitted by learning. These two 
types of knowledge are both important in agriculture. If knowledge management tools (such 
as the tools proposed by the French knowledge management) seem to be relevant to manage 
knowledge in agriculture, users need time to learn to use these tools. For some people, the 
use of these tools may seem a tedious and time-consuming task. To correctly analyse the 
survey results, it is very important to take into account the different professional categories 
and also the soil, climate and economic context. 

In France, farming advice service is mainly provided by agricultural cooperatives and agri-
business stakeholders. They provide technical recommendations (e.g. technical reports) to 
their members. These reports are based on the results produced by agricultural knowledge 
management system, but their writing is based on a top-down approach, from research results 
to farmers. Thanks to the tools proposed by the French knowledge management, we have 
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developed an alternative approach. Our method involves all the stakeholder types in the 
agriculture (Nagel, 1979), from farmers to researchers. This approach is based on the middle-
up-down knowledge management proposed in Nonaka (1994). This organisational method 
improves the communication between the "hierarchy" and the professional stakeholders. It 
facilitates the creation of tacit knowledge and their external communication, whereas the 
“hierarchy” tends to combine knowledge and learning. 

In our opinion, methods such as proposed in this paper, are important for a sustainable 
agriculture that must take into account environmental impacts. Research institutes have an 
important role in knowledge creation. Farmers and Local Professional Groups produce tacit 
knowledge. The challenge is to adapt this model to middle-up-down management, a model 
that seems relevant to agricultural knowledge management. Agricultural cooperatives could 
help to structure the operational knowledge in this new paradigm of agro-ecology. 

This paper presents some results produced in the TATABOX project, funded by the “Agence 
National de la Recherche” (AGROBIOSPHERE 2013). Its contents do not represent any 
official position of the National Research Agency and is fully the responsibility of the authors.  
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Dissemination and implementation of agricultural innovations using video on 
mobile phones in Mali 
 
 
Sousa, F., Nicolay, G. and Home, R. 
 
FiBL – Research Institute of Organic Agriculture, Switzerland 
 
Abstract: A challenge for researchers and other developers of new technologies in agriculture 
is to find ways of communicating their results and recommendations. This challenge is 
particularly acute in regions in which farmers have limited access to education and where 
illiteracy is widespread, such as in the rural areas of Mali. One approach that shows potential, 
yet remains largely unused by extension services, is the dissemination of educational video 
on mobile phones with video and Bluetooth technology, which are widespread in the region. 
This article aims to explore the potential of video on mobile phones as a tool for farmer-to-
farmer exchange and agricultural extension in Western Africa. Three videos showing 
agricultural innovations were shown and shared with 200 farmers in twelve villages in Mali. 
The villages were revisited 10 months later and farmers were asked about their experiences 
with the videos that had been shared and their previous knowledge of the innovations shown 
in them. It was found that participating farmers had shared the videos on their phones with an 
average of 5.9 other farmers, and had shown the videos to an average of 9.9 other farmers. 
Of the farmers who had watched one of the videos (N=148), 60.1% had adopted at least one 
of the videos’ innovations. Mobile phone videos could be accessed by people who have 
previously received limited access to information sources, such as younger women, and video 
based information was found to be understandable for illiterate farmers. These results allow 
the conclusion that using video based information transfer can enhance information transfer 
and thereby expand its outreach. The use of video on mobile phones is a novel approach to 
farmer-to-farmer exchange and has tremendous potential for enhancing dissemination 
programs or specific research and development projects to enable more resilient, inclusive 
and democratic systems. 
 
Key words: Information and communication technology, mobile phone, video, agriculture 
development, rural extension, farmer-to-farmer exchange, Africa 
 
 

Introduction 
Developers of agricultural innovations typically find that adoption of their new technologies 
tends to be quite low (Aguilar-Gallegosa et al, 2015), although Kiptot et al. (2007) found that 
the process of adoption of new technologies is highly dynamic and variable. The technology 
acceptance model (TAM) (Davis, 1989) suggests that new technologies will be adopted if they 
are perceived to be both useful and usable. The TAM was formulated to explain technology 
adoption across a broad range of innovation types, but it has not yet been investigated whether 
the model is applicable to the adoption of agricultural innovations: in other words whether 
agricultural innovations can be considered to be new technologies. Researchers in the field of 
agriculture must be in tune with the needs and demands of farmers, and convince them of 
tangible benefits, if they wish to see their research findings widely adopted (Kiptot et al., 2007). 
The implication of this is that there are two steps in the process of encouraging adoption of 
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innovations. Firstly the innovations themselves must be perceived to be useful and usable in 
the intended context. Secondly, their use and usability must be communicated in a way that 
is understandable in the specific context so that it is able to convince the farmers of the 
benefits.  
 
The aims of this contribution are to identify the conditions that enable adoption of agricultural 
innovations and to investigate whether the TAM can be applied to encourage adoption of 
innovations. Given that application of the TAM is context specific, we address these aims in 
the context of rural Mali in western Africa. We first examine existing literature to find a context-
appropriate means of information transfer. Once an appropriate means of information transfer 
are identified, we determine whether innovations are actually implemented after they have 
been communicated. The logic follows the argument that, if innovations have been 
implemented, both the first condition: that the farmers perceived them to be useful and usable; 
and the second condition: that the farmers have learned of the innovations, must both have 
been met. In other words, implementation of innovations, in this case, provides experimental 
support for the TAM in predicting adoption of rural innovation.  
 

Appropriate means of information transfer 
Aguilar-Gallegosa et al. (2015) point out that diversified, and tailor-made, extension strategies 
should be designed for the conditions of specific target groups. Radio and television 
programmes, which have usually been approached from the top-down and organised by 
structured extension services, have historically formed the bulk of information and 
communication technology (ICT) for agricultural extension in Mali (Bentley et al., 2014). 
However, social networks play an important role in the creation, as well as in the adoption, of 
innovation in agricultural contexts, with farm managers learning in informal processes within 
networks of colleagues and advisers (Gielen et al., 2003). This suggests that information 
transfer between peers, in this case between farmers, may be an effective approach to 
knowledge creation and/or dissemination. Furthermore, subsistence farmers in Mali may face 
special challenges in the organisation, storage, and communication of the created knowledge, 
which suggests the value of user operated ICT systems to support the farmers.  
 
Methods for transferring information to farmers have been the focus of research for some time, 
but methods have to be suitable for the target groups (Aguilar-Gallegosa et al., 2015), which 
suggests that methods can’t just be copied from other places without consideration of context. 
Ramkumar (2007) implemented a farmer-usable touch screen information kiosk in a veterinary 
institution, which helped cattle owners to treat their animals at an early stage of a disease. 
Farmers in the UK were found to be informed by a relatively stable network of other 
communities of practice (or networks of practice), which Oreszczyn et al. (2010) called a ‘web 
of influencers on practice’. However these techniques may not be suitable in environments 
such as rural Mali, which have neither a developed web of influencers nor an institution that 
could host an information kiosk. Sulaiman et al. (2012) argue that acknowledgement and 
integration of intermediaries, and their capacities for innovation, could enhance the potential 
of ICTs by ensuring that the information is provided in ways that enable communities to make 
use of it. Effective use of ICT must be appropriate to rural realities, which, in much of rural 
Africa, is within the context of widespread illiteracy and sometimes limited, or even non-
existent, extension services (Aker, 2011; Cole & Nilesh, 2012; Gurumurthy, 2006; Zossou et 
al., 2010). 
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A number of projects using ICT have taken place in different rural areas around the globe to 
enable top down communication of content. Digital Green in India produces videos and 
provides public screenings in villages to transfer information and enable exchange on best 
agricultural practices that can boost farm productivity and improve nutrition (Ghandi, 2007). 
The African Cashew Initiative provided an ICT-based pricing and weighing system that can be 
used by farmers during the marketing season, with farmers being updated directly via their 
mobile phones (Kachelriess-Mathess et al., 2013). The Lifelong Learning for Farmers 
programme in Uganda provides an interactive SMS service with relevant agricultural 
information for farmers (SIANI, 2012). Mobile phones have been successfully used in Niger to 
communicate prices of agricultural products directly to farmers (Aker, 2008). The iCow 
initiative in Kenya is a centralised cattle management system which has adopted the use of 
text messages and video (Kahumbu, 2012).  
 
Videos on mobile phones have been effectively used to spread information on cowpea 
hermetic storage practices and other agricultural innovations (Baributsa et al., 2010). Cai and 
Abbott (2013) demonstrated that agricultural extension strategies can be complemented by 
the use of video in farmer training and that it can help overcome the gender barriers in 
information access. A successful application of ICT was achieved by Van Mele et al. (2010), 
who found that open-air video presentations facilitated unsupervised learning; unleashed local 
creativity and experimentation; and built confidence, trust, and group cohesion among rural 
people, including the poor, youth, and women. Although the use of video appears to be a 
promising means of information transfer, Sulaiman et al. (2012) argued that ICT based 
initiatives will be enhanced if they are embedded in a pragmatic world of communication and 
innovation process, which could be achieved when the power of distribution and 
intermediation of ICT content lies with farmers. One way of placing control of content and 
distribution in the hands of farmers is to use ICT systems that farmers already own. Bentley 
et al., (2014) cite farmers and local extension workers in Mali as having noted the promising 
potential of video on mobile phone and Bluetooth technology but that these technologies 
remain essentially unused in agricultural extension in Mali. 
 
In recent years, third generation mobile phones (3rd MP), with video and Bluetooth capability, 
have become an important tool for communication in rural Africa (Asenso-Okyere &  
Mekonnen, 2012; Simba, 2014; Mwombe et al., 2013). Rural Africa has experienced a 
particularly high uptake of information and communication technology (ICT) in the last 3 to 4 
years (Jere & Erastus, 2015). Lawal-Adebowale (2012) argues that mobile-phones are the 
most widely used ICT device in Western African rural areas, with 62.9% of farmers in rural 
Nigeria owning such a device. Sousa et al. (under revision) found that 92.5% of their sample 
of 400 farmers in Mali had a family member who owned a Bluetooth capable phone and all 
knew someone who possessed one, so had at least indirect access to 3rd MP technology. 
Furthermore, Sousa et al. (under revision) found that Malians watch videos on mobile phones; 
mostly in groups and very frequently in the public places of the village. These findings 
underline the potential of video use in 3rd MP as a component of an agricultural extension 
strategy. 
 
While this review of relevant literature was able to identify the potential of 3rd MP as a means 
of information transfer in Mali and Burkina Faso, there is little reported evidence of a 
connection between information transfer and the implementation of innovation. Primary data 
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is needed to determine whether the conditions for adoption of innovations have been met and 
whether the TAM provides a useful framework for understanding the conditions. 
 

Methods 
Several videos were produced in 2013 as part of Syprobio’s project dissemination strategy. 
Syprobio (Systèmes de Production Biologiques) (Nicolay, 2013)1 was a EuropeAid funded 
project running from 2011 to 2015 that aimed at promoting farmer lead innovation in an organic 
farming context in Burkina Faso, Mali, and Benin. These videos were produced in a format 
that was easily comprehensible to farmers to portray different innovations that had been tested 
in Mali and neighbouring Burkina Faso. Three of these videos were selected after pilot 
interviews had identified topics that were of interest to farmers in the Bla area of Mali. One 
video described the production and use of a bio-pesticide using Neem and hot pepper. A 
second video compared three different ways of applying compost: uniformly, in rows, and in 
pockets. A third video showed different crop associations. The three videos were shown and 
shared with 200 farmers using Bluetooth technology, at no cost to the farmers, in 
September/October 2013. None of the 200 farmers were informed that there would be a 
second round of interviews after the initial contact. The same team returned to the area in 
July/August 2014, and were able to find and interview 95 of the 200 farmers with whom the 
videos had been shared ten months earlier. This sample was supplemented by a further 84 
farmers with whom the video had not been shared in the initial introduction of the videos. The 
final sample size was 179 farmers. 
 
The theoretical framework used in this analysis is the technology acceptance model (TAM) 
(Davis, 1989), with the extension applied by Sousa et al. (under revision) to include control 
beliefs. The extended TAM suggests that new technologies will be adopted if they are 
perceived to be useful, perceived to be usable, and that the technology is available. Given the 
widespread availability of 3rd MP, and the access to people with the technical skills to use 
them, this suggests that the videos will be shared if they are perceived to be useful. A second 
level, in this case, is whether technologies portrayed in videos will be adopted, and the same 
theoretical framework can be applied. The theory suggests that if the innovations are 
perceived to be useful and are perceived to be easy to use, they will be adopted. These 
theoretical considerations are expressed in practical terms as whether people have 
implemented the innovations contained in the videos. 
 

Results and Discussion 

How 3rdMP videos were shared and how they spread 
From the farmers who received the videos in their mobile phone in September and October of 
2013 (N=95), 73 shared the video via Bluetooth with other farmers (76.8%) and 22 did not 
(23.2%). The main reasons stated by those who did not share the video were: “lost the video 
before able to share” (9, N=22); “other people already had the video” (5, N=22); “other people 
saw it, but didn’t ask for it” (7, N=22); and “no knowledge of Bluetooth” (1, N=22). 
 
Those who did share the video via Bluetooth (N=73), shared it with a total of 431 farmers, to 
give an average share rate of 5.9 people per farmer. This rate is similar to that found by 

                                                        
1 www.syprobio.net 
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Baributsa et al. (2010) in a study of farmers in Niger and their sharing of a cowpea storage 
video. It is impossible to track how many shares happened in second degree but if we assume 
a slightly lower share rate of 5 shares per farmer, the number of second-degree video users 
would rise to 2155. If we go further and assume a third degree share with the same rate, the 
number would be 10775, from the initial 73 farmers (Figure 1). These are however projections 
and it is impossible to know the real number of farmers who have the video on their 3rd MP. 
Population density and mobile phone penetration are probably the factors that will most 
influence the real numbers. 
 

  
Figure 1. Video shares via Bluetooth: observed values (black) and estimated (grey). 
 
Video transfer via Bluetooth is not the only way of describing the information flow, since videos 
are also visually shared with those who do not own a 3rdMP. Farmers who received the video 
showed it to 9.9 other people on average, which is a higher number than the average share 
rate of video via Bluetooth. This result has implications for the real number of people who had 
access to the information. From the sample with whom the videos were not shared in 2013 
(N=84), 53 (63.1%) had been shown the videos by other farmers. Our data supports the notion 
that the Bluetooth and visual sharing of videos by farmers can scale-up information in a self-
propagative way; not only within villages but also to people outside them. 
 
The videos spread to other villages and towns according to the movements of farmers who 
initially received the video, as well as through contacts with visiting farmers from other places. 
The 73 farmers who received the videos said they transferred them via Bluetooth to farmers 
from 34 new villages. This brings the total of villages in which the videos were present from 
12 to 46 in 10 months. On average, each farmer (N=73) transferred the video to farmers from 
1.99 villages, with a minimum of 1 and a maximum of 6. Most of the new villages to which the 
videos were spread were located within 50 km of the centre of the study area (Figure 2). 
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Figure 2.  In red, the villages where the videos were initially shared in 2013; in green, 
the villages where videos had been transferred via Bluetooth after 10 months. 
 
The video transfer flowed more frequently to neighbouring villages, where contact with friends 
and family is more regular and likely. However, internal temporary migrations and other types 
of travel (family visits, ceremonies, trainings etc.), mean that some transfers occurred outside 
the 50 km range. Video presence was recorded in Kolokani (in the region of Bamako, 250 km 
northeast); Bledioni (in the region of Sikasso, 120 km south); Markala (in the region of Segou, 
90 km north); and Tominian (in the area of San, 145 km east). It is impossible to know the full 
extent to which the videos were shared in Mali. Some farmers with whom the videos had been 
shared in 2013 were not present in their villages at the time of the last fieldwork. Furthermore, 
we don’t know the extent to which second and third degree transfers took place. 
 

Rate of video innovation adoption 
A further means of evaluating the reach and usefulness of the videos was to assess whether 
the videos had enabled innovations to be implemented. Farmers were considered to have 
adopted an innovation (enabled by the videos) if it was specifically stated that it was the first 
time they had applied the technique and that the video was the information source. An 
exception is the case of crop associations, which is an old practice that has fallen out of use. 
Farmers were considered to have adopted this innovation (enabled by the videos) when they 
stated having been explicitly motivated by the video to apply this technique. 
 
Of the farmers who had watched the videos (N=148), 89 (60.1%) had applied at least one of 
the videos’ innovations; 46 (31.1%) had not applied any of the innovations; and 13 (8.8%) of 
the farmers either didn’t know or didn’t answer. The innovation with the highest implementation 
rate was the ‘compost application technique’, which was implemented by 74 of the 89 (83.1%) 
farmers. Despite the video referring to cotton, many farmers applied this technique to other 
crops, such as maize, sorghum, millet, okra and watermelon. The higher rate of 
implementation seems to be related mainly to the perception by farmers that compost is a 
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scarce resource and must be maximised to improve productivity. For the farmers who adopted 
the innovation, it was important to see the results in the video and to hear the testimonies of 
farmers talking about their results. Many applied the compost in pockets or in lines, as was 
suggested in the video. The farmers reported that their main limitation was the availability of 
workers. All of the farmers who had implemented the innovation had previously applied 
compost in a uniform way in their fields before watching the video. 
 
The ‘crop associations’ innovation was applied by 14 (15.7%) farmers. The most commonly 
used varieties were maize, sorghum and cowpeas, which were the crops shown in the video. 
Some farmers included sesame and cotton in the mix. Two farmers applied both compost 
application techniques and crop associations. The third video provided information about a 
biopesticide using Cassia nigricans and hot pepper, which had been tested in Burkina Faso. 
This innovation was hardly applied since Cassia nigricans is not used in the area, and the 
most widely used biopesticide is based on neem seeds. The implementation rate of the three 
videos is summarised in Table 1. 
 
 
Table 1. Summary table describing innovation implementation rates 
Innovation N % Observations 

Compost application 
techniques 74 83.1 

Farmers applied compost in pocket or 
in line instead of uniform as they used 
to.  

Crop associations 14 15.7 
Farmers restarted mixing crops or did it 
for the first time with the mix suggested 
in the video. 

Biopesticide (Cassia+pepper) 1 1.1 Cassia is unknown in the area.  
Total 89 100  

 

Conclusions 
As demonstrated by Sousa et al. (under revision), farmers in the rural areas of Mali have 
generalised access to third generation mobile phones (3rdMP), as well as the skills to use it, 
and to perceive its potential use as an agricultural information tool to be beneficial to them. 
The technology acceptance model (Davis, 1989) requires that these three conditions be met 
in order to consider a technology as having potential to be adopted. In the light of this 
explanatory framework, the results of this study support 3rdMP as having a strong potential as 
a means of farmer-to-farmer information transfer, since it was widely used by farmers to share 
the innovations portrayed in the videos, with some being implemented in their fields. The 
results of this study reinforce the proposal that videos can play an important role in enabling 
farmers to implement innovative practices. This finding is in line with Ghandi et al. (2007), who 
showed that video based diffusion strategies can increase the adoption rates of agricultural 
practices by a factor of six to seven times the classical person-only agricultural extension. 
Similarly, Zossou et al. (2010) found that a video on rice parboiling in rural Benin reached 
three times more women than did training workshops that had been organised by local NGOs.  
 
The use of videos was shown to create a horizontal platform of information exchange among 
the rural population, relying on farmers’ own personal contacts and being independent from 
the typically top-down information transfer from extension structures (Vanclay et al., 1994) or 
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pure video or radio transmissions (Okry et al., 2013; Van Mele et al., 2013). The participatory 
production of videos for mobile phones; involving farmers and their own messages, further 
enhances the dissemination and implementation of innovations because of the trust among 
peers, who share similar circumstances and problems and the same vernacular language. 
 
Widespread illiteracy is recognised as a major constraint in the process of dissemination and 
implementation of agricultural innovations in most of Western Africa’s rural areas (Aker, 2011). 
Videos on mobile phones provide an opportunity to overcome this obstacle, allowing the 
production of messages that can be easily understood by farmers and easily translated to 
local vernacular languages. This type of information exchange can greatly amplify agricultural 
extension efforts and prevent the exclusion of specific groups, such as women and younger 
farmers. Furthermore, the self-propagative characteristics of this technology could lower 
extension efforts while increasing the rates of dissemination and adoption of agricultural 
innovations. 
 
The implementation of the compost application technique in rows, as opposed to uniformly, 
was by far the most popular innovation; answering to some of the farmers’ main concerns 
such as crop productivity and low soil fertility. The crosscutting characteristics of this 
information transfer provided that the technique was implemented not only with cotton, as 
portrayed in the video, but also in other crops grown by farmers. This flexibility in the 
implementation of the acquired knowledge implies that more democratic information transfer 
tools can have a deep impact in a rural society that is eager to access new agriculture related 
information; further adapting it to its needs. This communication strategy ultimately enables, 
in an unprecedented way, farmers to become the owners of relevant and easily shareable 
information, which can then be adapted to their needs. We conclude that a communication 
strategy involving videos on mobile phones has tremendous potential to be effective and may 
increase the rates of dissemination and implementation of agricultural innovations, particularly 
in the rural areas of the developing world.  
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From citizens’ to farmers’ science: are smartphone technologies a useful tool in 
participatory agricultural research? 

 
Dehnen-Schmutz, K., Foster, G., Owen, L. and Persello, S. 
 

Centre for Agroecology, Water and Resilience, Coventry University, UK  
 

Abstract: Over the last decade citizen science approaches have become increasingly popular 
in several disciplines supported by the proliferation of mobile communication technologies 
such as smartphones. However, citizen science methodologies involving large numbers of 
participants seem not to have been widely adopted in agricultural research, even though 
participatory on-farm approaches involving small farmer groups are now more widely used. 
Here, we present results of an online survey amongst British and French farmers, investigating 
i) smartphone use in various farm management practices, and ii) the interest of farmers to 
participate in citizen science projects. Eighty-nine percent of the 57 respondents from Britain 
and France owned a smartphone, which was also the device they used most often on a daily 
basis for farm management when compared to other communication devices (including laptop 
and desktop computers, tablets and landline telephones). A third of farmers using their 
smartphone for farm management were not using any farm management specific applications 
on their smartphone, but of the farmers that did, an average of four applications were used.  
Farmers were very positive about citizen science regarding it as a useful tool for data 
collection, real-time monitoring, identification of research questions, experimental work and 
wildlife recording on farm.  They showed strong interest in participation in citizen science 
projects with varying and often high time commitments. Experimental work was the most likely 
activity for which respondents felt some financial support was necessary. This paper is the 
first to quantify and explore farmers’ use of smartphones for farm management in Europe, and 
to document farmers’ support and potential interest to participate in farm related citizen 
science projects. Smartphone technologies offer great potential for participatory agricultural 
research, and our results show that farmers tend to have sufficient knowledge of the 
technology as well the enthusiasm to engage in citizen science. This paper provides a basis 
and justification for the wider application of smartphone technologies in future participatory 
research projects that are concerned with exploring pathways towards greater agricultural 
sustainability and resilience. 

 

Keywords: Citizen science, smartphones, farm management applications, Britain, France, 
participatory research 
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Workshop Theme 5: Enabling governance, policy and institutions 
 
 
Workshop 5.1: Developing agricultural advisory systems for innovation: 
governance and innovative practices 
Convenors: Ruth Nettle, Guy Faure, Laurens Klerkx, Margaret Ayre and Barbara King 
 
The shift in paradigm from “technology transfer” to “agricultural Innovation systems” is 
represented in part by the re-organisation of traditional agricultural research, development and 
extension in many countries toward co-ordination and co-operation of stakeholders in forming 
trans-disciplinary groups to progress desired outcomes for farmers, localities or society.  The 
transformation of existing roles and emergence of new roles of agricultural advisers (whether 
public or private advisers) within these new configurations has been a common theme for 
research within the IFSA community.   Many countries have reported increasing privatisation 
of agricultural extension and advisory services and the emergence of “pluralistic” agricultural 
extension and advisory systems in which public, private and industry service groups need to 
increasingly co-operate and co-ordinate their approaches.  With this, researchers have noted 
emerging issues and challenges to be: 

• the governance and funding models to support strong advisory networks;  
• the different levels of interest or engagement from the private sector in linking with 

research or linking more strongly into innovation networks;  
• establishing new systems for maintaining and growing advisory skills and capacity;  
• cohesion in advisory methods and use of tools. 

This workshop aimed to progress these issues and challenges through papers and discussion 
focused on the following questions: 

• What is the motivation for the private agricultural services sector to provide their 
services in the context of a broader agricultural innovation system? 

• How are private providers currently encouraged to actively engage in the 
agricultural innovation system and complement other players?  

• What are the range of practices and roles that advisors perform in the AIS? 
• What are the key (AIS) governance practices that support the capacity of the 

private sector? 
• What are the range of effective models for maintaining and growing advisory 

capacity? 
• To what extent are latest generation ICT applications (social media, precision 

agriculture, BigData, internet of things) transforming private agriculture service 
provision at both the demand and the supply side?  

• To what extent are the various advisory service providers coordinating their 
actions, competing or providing complementary services? 

• To what extent is internationalisation of advisory work occurring, and what are its 
effects?  

• How do farmers perceive and assess the quality and value from the advisory 
system?  

• How are advisory systems in agricultural innovation being governed (policy, critical 
success factors, remaining issues)? 
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• What are the range of impacts being reported from shifts in advisory systems 
(public, private, pluralistic), both positive and negative, on issues such as attention 
for marginal groups, paying attention to public goods such as environmental care?  

• What are the factors that need to be considered with respect to engaging private 
sector advisers within agricultural innovation systems (e.g. issues such as 
competition, possibilities of biased advice)? 

• The workshop organisers sought papers that reflected critical and/or comparative 
analysis of case studies/examples of research or projects in different countries and 
contexts that progress these questions/areas. 
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Setting up an innovation network: public and private sector collaboration to 
solve pasture performance issues in the New Zealand dairy industry 
 
Brazendale, R.1, and Rijswijk, K.2  
 
1 DairyNZ, Massey University, New Zealand 
 
2 Wageningen University, The Netherlands 
 
 
Abstract: Dairy farmers in the northern regions of New Zealand expressed widespread 
dissatisfaction with the performance and persistence of their pastures following drought 
conditions in 2007/08. Farmers were becoming disillusioned with the practice of renewing 
pasture as a means to introduce modern perennial ryegrass cultivars in their paddocks. This 
paper describes the formation and operation of an innovation network, consisting of private 
and public sector actors, that was formed in 2010 to improve the quality and consistency of 
advice provided to farmers. All parties sought to restore farmers’ confidence in pasture 
renewal and modern cultivars, and critically, commercial interests were set aside. A series of 
activities were coordinated by this group from 2010 up to this date. Data is presented that 
describes the interactions between actors and the impact of this innovation network in 
addressing pasture performance issues. Critical success factors for the group are discussed 
and how this network has adapted over time is also described. Results to date suggest this 
innovation network has been effective in addressing pasture performance issues. A broad 
range of stakeholders, agreeing a shared vision amongst stakeholders, having clear roles and 
responsibilities, and a supported governance structure were critical success factors for this 
innovation network. These results have been influential within DairyNZ, an industry good 
organisation for New Zealand dairy farmers, in providing evidence that collaborative 
approaches are effective and consequently are being applied more widely in the New Zealand 
dairy industry.  
 
Keywords: Pasture renewal, innovation network, critical success factors, public sector actors, 
private sector actors, dairy farmers 
 
 
Introduction 
 
In the 1980s the Government of New Zealand undertook a broad programme of de-regulation 
of the agricultural industry starting with the removal of subsidies, and continued with 
progressive changes in the public sector servicing agriculture. This resulted in the 
commercialisation and privatisation of its agricultural extension services, which up until then 
had been public good, and thus resulted in the separation of research and extension (Botha 
et al., 2006; Morriss et al., 2006). The fragmentation of extension services increased further 
as a result of legislative reforms of Producer Board powers and industry structures between 
1999 and 2001 (Morriss et al., 2006; Turner et al., 2013). Today extension services are 
provided by commercial company representatives, various industry good bodies, rural 
advisors and local government, as well as various research institutes and funding mechanisms 
(Botha et al., 2006; Morriss et al., 2006; McEntee, 2010).  
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A survey of agricultural technology transfer services by the Ministry for Primary Industries 
(2012) in New Zealand highlighted the fragmented nature of support for technology uptake. 
The survey also identified that “the number of people involved in technology transfer appears 
insufficient to provide effective support across the primary industries. There is a need to 
improve the connectivity between the people involved; ensure those involved are highly 
skilled; attract more people into the profession; and stimulate the demand for professional 
services if New Zealand is to achieve its goals around economic development and 
environmental performance.” (MPI, 2012 p.19) More specifically for the dairy industry, the 
knowledge exchange and services depend on a few public and industry organisations 
(Hartwich & Negro, 2010). 
 
Against this backdrop of fragmented extension services the dairy farmers in the northern 
regions of New Zealand expressed widespread dissatisfaction with the performance and 
persistence of their pastures following drought conditions in 2007 and 2008 (Peoples, 2011; 
Kelly et al., 2011). Farmers had become disillusioned with the practice of renewing pasture as 
a means to introduce modern perennial ryegrass cultivars in their paddocks. The widespread 
failure of pastures was mainly attributed (by technical experts) to inappropriate management 
of pastures during dry conditions and incorrect choice of endophyte to protect ryegrass plants 
against insect damage (Kerr, 2011). 
 
As the industry good organisation for New Zealand dairy farmers, DairyNZ sought to address 
pasture persistence and performance issues using a collaborative approach consisting of key 
public and private actors related to pasture renewal, rather than direct communication with 
dairy farmers through DairyNZ’s consulting officers, which would mean working in isolation. A 
pan-industry group called the Pasture Renewal Leadership Group (PRLG) was formed in 2010 
with representation from all components of the pasture renewal process, such as researchers, 
seed breeders, seed retailers, agricultural contractors, and farmers. Following a review in 
2014, the name of the group was changed to the Pasture Improvement Leadership Group 
(PILG), and will be called the PILG throughout this paper. The PILG is led by DairyNZ who 
fund researchers and developers to attend meetings and complete work arising from PILG 
activity. Individuals representing commercial businesses attend meetings at their employers’ 
cost and make their contribution in kind. DairyNZ organises and chairs meetings and takes 
responsibility for any follow up actions agreed at the meetings (including those assigned to 
other businesses represented within the group). The group meets 3-4 times per year with an 
agenda circulated pre-meeting.  
 
The PILG aims to restore dairy farmers’ confidence and competence in the practice of 
renewing pasture by ensuring evidence based messages are communicated consistently to 
dairy farmers. The role of the members of the PILG is thus to represent their sector, not their 
company, and commercial interest must be set aside. The messages from PILG are therefore 
focused on ‘how to do pasture renewal’, instead of ‘why do pasture renewal’, as the latter 
would link more closely with commercial incentives of some members and potentially become 
a source of conflict. Thus the function of the group is to agree collectively what those 
messages should be and then for the respective organisations to communicate them through 
their already well established channels.  
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At the outset of the PILG formation, gaps in resources and forums for communication were 
identified, and the PILG led initiatives to fill these gaps under the DairyNZ umbrella. This 
included the development of a pasture scoring scale, as well as an annual pasture competition. 
The latter was considered an important forum for messaging, and to celebrate farmers who 
were successful in renewing pastures, in that way boosting the confidence and competence 
of farmers. 
 
The aim of this paper is to describe the formation of an innovation network (Ekboir, 2012) and 
test whether the collaborative approach used has been effective in restoring farmers’ 
confidence in pasture renewal. Survey results are presented that give insights into the different 
roles and perceptions of the actors involved and how the activities of the PILG have changed 
over time. Based on these results critical success factors for setting up an innovation network 
involving public and private sector actors are identified and discussed,   
 
Methodology 
As part of the formation of the PILG a social researcher was contracted to complete various 
research tasks at the request of the group, primarily the formal evaluation of the effectiveness 
of the PILG. The social researcher also led group reflections on the functioning and 
effectiveness of the group.   
 
Throughout the life of the group, data have been collected to understand the different 
perspectives of each of the sectors of the pasture renewal industry. The primary sources of 
data used for this paper are surveys, reflections of group members, as well as formal notes of 
the PILG meetings. 
 
The chosen mechanism for data gathering was surveys in order to evaluate the effectiveness 
of the group. These surveys were available both online and in hard-copy. The reason for 
choosing surveys was the ability to reach a large number of potential respondents in a short 
amount of time and with a wide geographical area (Kumar, 2014). The respondents were 
identified through various methods, for example using the DairyNZ database to identify dairy 
farmers in the Northern regions of New Zealand, or using the PILG’s network, as well as the 
internet, to identify seed retailers and agricultural contractors. However, one limitation of 
surveys is the risk of self-selecting bias as not everyone returns the survey and farmer surveys 
largely attract a certain type of respondent, namely older male farmers with a large amount of 
experience who also own the property. The inability to clarify questions, give spontaneous 
responses, and low response rates are further limitations of surveys (Kumar, 2014). The 
former two were addressed by having very clear questions and where relevant an ‘other’ 
option was included allowing respondents to fill in their own views. The latter was addressed 
to some extent by awarding a relevant prize amongst the respondents.  
 
The surveys included a combination of written responses and Likert scale “tick-boxes” 
measuring agreement with a range of statements. Once completed, the results of the survey 
were entered into an excel spreadsheet. Responses to Likert scale questions were added up 
and divided by the number of respondents thereby generating mean scores. Responses to 
individual written questions were tabulated, and then subjected to a process of thematic coding 
by the researcher. For an overview of the gathered data since the formation of the PILG see 
Table 1. 
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Table 1. Overview of gathered data 
Target group Method Year Number of 

respondents 
Dairy Farmers in the Northern regions of New 
Zealand 

Survey 2010 776 

PILG members Survey 2012 12 
Seed retailers Survey 2012 42 
Agricultural contractors Survey 2013 34 
PILG members Interviews 2014 12 
Dairy farmers in the Northern regions of New 
Zealand 

Survey 2015 376 

 
 
The 2010 farmer survey provided baseline data that was used to assist PILG members to 
understand pasture renewal issues and focus the PILG’s activity on farmer needs (Kelly & 
Smith, 2010). This survey also provided a benchmark to evaluate impact, comparing it to the 
findings from following surveys such as the 2015 farmer survey.   
 
Three non-farmer surveys were undertaken to assess the impact of the PILG initiative at an 
industry level. The first of these assessed the perceived value of the PILG group from the 
perspective of the group’s members (Kelly & Mackay, 2012). A second survey looked at the 
transfer of information from the PILG through the supply chain, especially focusing on seed 
retailers (Kelly, 2012). The third survey involved an assessment of contractors in the Waikato 
and Bay of Plenty regions to improve the PILG’s understanding of the practices around pasture 
persistence and performance, associated issues such as black beetle, and the role contractors 
have in providing advice to farmers in support of their renewal activities (Rijswijk et al., 2013). 
In 2014 the PILG members were interviewed in order to identify enablers and barriers to 
communication both internally as well as externally. This information was used as input for a 
strategic communication plan to increase the impact of the then renamed PILG (Rijswijk, 
2014).  
 
Results 
Key results from each of the surveys are reported here to document perspectives from 
different stakeholder groups.  The survey results were presented during the PILG meeting 
after which its members discussed the implications of these results for the direction and focus 
of the group’s activities. The outcomes of those discussions were recorded in the meeting 
notes. The result section below therefore shows an overview of the survey results related to 
the role and perceptions of the surveyed groups, as well as the outcomes of the PILG 
discussions.  
 
Farmer Survey 2010 
The farmer survey of 2010 (Kelly & Smith, 2010) provided information which would inform the 
focus and the direction of the PILG, as well as a baseline to enable evaluation of the impact 
of interventions. The survey showed “that farmers were, on average, less confident in selecting 
suitable cultivars and endophytes, and more confident in making decisions ‘on-farm’, including 
the selection of seed bed preparation techniques and appropriate management techniques 
both in the establishment phase and in grazing management.” (Kelly & Smith, 2010 p.9).  
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The survey also identified that farm consultants, seed retailers and researchers or scientists 
were the most useful information sources to farmers with regards to pasture renewal 
information. However, independent organisations such as DairyNZ were not considered 
important sources of advice for farmers when it came to pasture renewal practices. The survey 
report concluded that “commercial imperatives conflicted with consistent advice to farmers” 
where those who provided the advice gained from sale of their propriety products, and that 
there was a lack of consistent, precise and up-to-date information across the industry (Kelly & 
Smith, 2010 p.16). This led to farmers returning to traditional ‘old’ methods (Peoples, 2011), 
particularly in their choice of cultivar and endophyte. For the PILG the survey outcomes 
confirmed the group’s expectations of the lack of confidence in the practice of renewing 
pasture, and the need for evidence-based messages not related to company brands. These 
findings are consistent with previous research that found farmers relied on commercial seed 
sellers as their primary source of advice about pasture renewal practices (Peoples, 2011).  

 
Seed Retailer Survey 
A survey of seed retailers was completed in 2012 to assess their involvement in providing 
farmers with advice in pasture renewal, their own confidence and satisfaction with information 
sources, and what they saw as key emerging issues for pasture renewal and persistence 
(Kelly, 2012).This survey found that seed retailers were confident in advising on pasture 
renewal practice relating to technical information about seed selection and management 
(Figure 1). These results can be usefully compared to similar questions in the farmer survey, 
where farmers were more confident in making on-farm decisions than making decisions 
relating to cultivar and endophyte choice (see Kelly & Smith, 2010). This suggests 
complimentary decision-making between these two groups. The survey also found that seed 
retailers rated seed suppliers as the most important sources of information when it came to 
accessing information on pasture renewal (Figure 2). These survey findings confirmed the 
importance of this communication channel and led to seed retailer representation on the PILG 
from 2012 onwards. Seed retailers were also invited to take part directly in pasture 
competitions and were asked to encourage their clients to enter these competitions.  
 

 
Figure 1. Confidence levels of seed retailers (Kelly, 2012) and agricultural contractors 
(Rijswijk et al., 2013) in providing pasture renewal information 
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Figure 2. Information sources used by seed retailers (Kelly, 2012) and agricultural 
contractors (Rijswijk et al., 2013) 
 
Agricultural Contractor Survey 
As part of the agricultural contractor survey in 2013 (Rijswijk et al., 2013) the contractors were 
also asked how confident they were in answering farmers’ questions about a range of aspects 
of pasture renewal. Figure 1 shows the distribution of the different confidence levels amongst 
contractors. Agricultural contractors were most confident answering questions about on-farm 
topics that relate to their everyday practices and with which they are familiar. Conversely, they 
had low confidence or very low confidence in answering farmers’ questions about cultivar and 
endophyte selection. Contractors seem to be less familiar with topics that require scientific 
knowledge of seed specifics as these topics are removed from what they do every day as part 
of their businesses.  

In comparison, the seed retailer survey showed that seed retailers are more confident 
providing this scientific information than making the on-farm decisions (Kelly, 2012). The 
contractors and seed retailers complement each other in providing advice and helping farmers 
with decision-making about pasture renewal. However, the farmer survey (Kelly & Smith, 
2010) showed that farmers are confident making decisions about the same topics which the 
contractors are confident in providing advice about. 

The two most often used information sources were seed companies or seed retailers (Figure 
2). More than 50% of the respondents also talked to other contractors and farmers to get 
feedback and information on pasture renewal, and used articles in farming newspapers and 
magazines as information sources. As a result of this survey the PILG directly engaged with 
the Rural Contractors Association and has become a regular contributor to their members’ 
magazine. In 2013, the PILG was invited to be a key note speaker at the association’s annual 
conference. 
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PILG member survey and interviews 
As part of an ongoing evaluation of the effectiveness of the PILG, members were surveyed in 
2012 (Kelly & Mackay, 2012). PILG members were asked to indicate their level of agreement 
with each of a number of statements, as presented in Figure 3. 
 

 

Figure 3. Level of agreement with statements by PILG members (Kelly & Mackay, 
2012) 
 
Based on a calculation of average scores, there was agreement to strong agreement with all 
of the statements presented. There was particularly strong agreement with the notion that the 
group was a positive forum for shared learning and an excellent platform for stakeholder 
networking. These two factors are largely responsible for members’ enjoyment and 
satisfaction of involvement (Kelly & Mackay, 2012).  

The three relatively lowest scoring statements (although agreement was expressed for all of 
them), were related to the development of consistent messages relating to pasture renewal, 
the role of the group in providing a quality control function for such messages, and the ability 
to influence best practice. These results reflect many of the challenges identified in transferring 
technical data into useful information for on-farm decision-making (Kelly & Mackay, 2012).  
Despite these technical difficulties, there was strong agreement that the PILG innovation 
network represented a good model for addressing issues affecting the dairy industry. 

In 2014 the members were again asked to assess the group’s impact and effectiveness 
through a set of interviews that focused on the communication, between group members and 
their respective organisations, and between the group and its intended audience of dairy 
farmers and other external parties. Group members commented that they really valued the 
variety of members, but that the commercial versus science debate was still very much present 
within the group (Rijswijk, 2014), for example in relation to deciding on sowing rates. Public 
sector scientists argued that seeding rates could be safely reduced without detriment to 
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pasture performance, and may in fact improve pasture persistence (see also Lee, 2013). 
Private sector seed suppliers saw this as a threat to seed sale volumes and argued that low 
seeding rates were risky because farmer establishment practices, such as seed bed 
preparation and weed control, were sub-optimum, and high seeding rates compensated for 
these poor practices. Seed retailers also believed there were no detrimental effects of high 
seeding rates apart from extra seed costs and therefore they were ‘better to err on the side of 
caution’.  
 
The members had various views on the communication from the PILG with their own 
organisations, depending on the size of the organisation as well as resource availability. All 
members agreed to make a greater effort to communicate the messages from the group 
internally within their organisations (Rijswijk, 2014). Commercial actors within the PILG agreed 
to take greater ownership for the output from the group, and share the workload carried largely 
by DairyNZ up to this time. This was both relevant for the communication towards their 
respective organisations, as well as the external communication of the PILG (see below).    

The main conclusion regarding the external communication was that it had been sufficient, 
according to the group members, up until that point, but that greater impact could be achieved 
if the communication was more structured and would reach a wider audience (Rijswijk, 2014). 
The group therefore decided to create a communication strategy and hire someone to manage 
the daily business of the group and its communications. As a result of feedback from PILG 
members the purpose of the PILG was extended beyond a focus on pasture renewal practices 
to the management of pasture for improved persistence and performance. The group also felt 
that this topic was relevant beyond the Northern regions of New Zealand and started to target 
other regions in their messaging as well.   
 
Connections between survey results 
In 2013, the survey data collected by the PILG were brought together by Rijswijk (2013a), 
along with a farm consultant survey completed by Payne et al. (2010) and an independent 
farmer survey (Peoples, 2011).  Figure 4 shows the main information sources used by each 
of the surveyed groups. The black boxes represent the surveyed groups. The line thickness 
represents the frequency of the connection for that particular group, i.e. thicker lines represent 
greater frequency. This figure shows farm consultants and researchers are key influencers of 
confident farmers. Seed companies are key influencer of both seed retailers and contractors. 
The indirect influence of the PILG (in the figure labelled as PRLG) is shown with lines to these 
key influencers. Hence, the line between the PILG and farmers is not heavy and DairyNZ, the 
catalyst of the PILG, was not a frequently used source of information by farmers in pasture 
renewal matters. 
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Figure 4.  Information flows within the pasture renewal industry (Rijswijk, 2013a) 
 

Farmer Survey 2015 
The farmer survey of 2010 was repeated in 2015 to assess any changes in farmer attitudes to 
pasture renewal and their confidence in practices in pasture renewal (Rijswijk & Rhodes, 
2015). The respondents indicated this time that they had more confidence in selecting the 
most suitable cultivars and endophytes, however, their confidence in undertaking appropriate 
management of their pastures had decreased a little. The information sources that were 
valued most by dairy farmers remained largely the same as in 2010, however, seed retailers 
had become the most useful source of information for the farmers instead of farm consultants 
(Rijswijk & Rhodes, 2015). The 2015 survey data also showed that farmers used a wide range 
of information sources when it came to making pasture renewal decisions (Rijswijk & Rhodes, 
2015). Based on this information the PILG recognised the need to more broadly engage with 
other associated organisations. Organisations such as New Zealand Institute of Primary 
Industries Management, which is the professional body for agricultural professionals, became 
a particular group of focus.    
 
To measure change over time respondents were asked to rank their level of agreement with 
three statements. A scale from 1 to 5 was used going from ‘strongly disagree’ to ‘strongly 
agree’ with a ‘not applicable’ option, if appropriate. The first statement was: ‘compared to 2010 
there is now better information available about pasture renewal’. A total of 326 respondents 
answered this question, although the most selected option was neutral (37%), a total of 54% 
of respondents either agreed or strongly agreed, as shown in Figure 5 below (Rijswijk & 
Rhodes, 2015). 
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Figure 5.  Level of agreement with the statement: compared to 2010, there is now better 
information available about pasture renewal (n = 326) (Rijswijk & Rhodes, 2015) 

 

The second statement was: ‘compared to 2010, the messages about pasture renewal are 
more consistent across the industry’.  Responses are shown in Figure 6. Again, the most 
widely given response was neutral (43% of 326 respondents), but as with statement one, 49% 
agreed or strongly agreed with this statement. This suggests that not only is there better 
information available, but also that the information itself is captured in a more consistent way 
across the industry. 

 
Figure 6.  Level of agreement with the statement: compared to 2010, the messages 
about pasture renewal are more consistent across the industry (n =326) (Rijswijk & 
Rhodes, 2015) 
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The third and last statement was: compared to 2010, I have made significant changes in how 
I renew my pastures (Figure 7). Similar to the first two statements, there was a tendency to 
respond to the neutral, 36% of 323 respondents. However, for this statement the remaining 
replies were more evenly spread, those that agreed or strongly agreed with this statement 
accounting for another 36%, but 22% either disagreed or strongly disagreed.  

 

 
Figure 7. Level of agreement with the statement: compared to 2010, I have made 
significant changes in how I renew my pastures (n = 323) (Rijswijk & Rhodes, 2015) 
 
Overall it was concluded that the aim of the PILG to ensure consistent messages relating to 
pasture renewal had certainly been met, with dairy farmers being more confident in their 
pasture renewal practices, the improvement of availability of information and increased 
consistency of the messages across the industry.  
 
Discussion 
The results report the activities of the PILG over the past 5 years and assess the impact of the 
group. Despite the 2015 farmer survey showing that the aim of restoring dairy farmers’ 
confidence and competence in pasture renewal, through providing consistent and correct 
industry wide messaging has been met, it does not mean that this achievement was not 
without its challenges. This section will discuss the critical success factors for setting up an 
innovation network which Ekboir (2012) describes as “a diverse group of agents who 
voluntarily contribute knowledge and other resources to jointly develop or improve a social or 
economic process or product”. Innovation networks are a special form of organisation with a 
non-hierarchical structure, a collaboration-based culture and consensus-based coordination 
(because members are free to leave the network at any time).  
 
The PILG was set up as an innovation network and formed in response to farmer 
dissatisfaction with the performance of pasture. There was widespread concern within the 
seed industry that farmers were losing confidence in their product and poor pasture 
persistence was being linked to modern cultivars (Kelly et al., 2011; Peoples, 2011). This 
emerging crisis of confidence provided the first critical success factor, namely a sense of 
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urgency for action and willingness of competing commercial interests to work together to find 
solutions for the industry. Further, at the first meeting held in August 2010, a shared vision 
was agreed amongst group members: “to restore dairy farmers’ confidence and competence 
in pasture renewal”. This shared vision proved to be very important to the ongoing function of 
the group as it provided common focus and ownership amongst group members.  
 
A third success factor in the set-up of the PILG was the representation of all actors in the 
pasture renewal process. This was important because messages were agreed that were 
workable for all sectors, not just selected components. This reduced the likelihood of 
messages communicated from public sector actors being in conflict with private sector actors. 
At the time of forming this innovation network such an approach was novel for DairyNZ. Since 
its formation this has become a more common approach where DairyNZ acts as a catalytic 
agent to effect change for the benefit of dairy farmers. 
 
At the outset of the group the roles and expectations of actors were clearly articulated. 
Individuals were there to represent their sector not their company and commercial interest 
must be set aside. This proved to be the fourth success factor, as group members were 
required to agree on key messages for farmers about pasture renewal. Once these key 
messages were agreed all organisations directly involved (commercial and non-commercial) 
and associated organisations would communicate these messages through their own 
commercial channels.  Despite these agreements tensions in the group sometimes occurred, 
often related to differences between commercial and science perspectives, such as the 
seeding rates issue mentioned above. This conflict was resolved in the short term by referring 
to an agreed key principle; that the group should be evidence-based. The outcome was a 
position statement (PILG, 2014) agreed by the group, while a trial was conducted to test the 
effect of seeding rate on pasture persistence. Interestingly, the trial found that seeding rate 
did not affect persistence and concurred with seed retailers’ beliefs. 
 
Another success factor was governance of the PILG, which is fulfilled by DairyNZ, who 
prepares the agenda and chairs the meetings. The impartiality of DairyNZ appears to be 
important to group members, Chair options have been considered by the group but continuing 
with DairyNZ in this role has been the unanimous decision. Furthermore, members believed 
that under DairyNZ leadership the PILG had greater credibility amongst farmers compared 
with other commercially driven groups. Also, the involvement of a social researcher in the 
PILG is important to its success, as the social researcher provided discipline to group reflection 
and ongoing evaluation of the group’s effectiveness. Attendance at meetings provided context 
and understanding when carrying out survey work on behalf of the group.  
 
An example of this ongoing evaluation is the information flow within the pasture renewal 
industry which was collated from survey data and depicted in Figure 7 (Rijswijk, 2013a). This 
diagram was presented to the PILG and led to discussions within the group on whether or not 
the PILG should have its own brand and communication channel. Initially the communication 
model was set up to be indirect, using member organisations’ communication channels, with 
the PILG deliberately having low brand awareness amongst farmers  for several reasons: i) 
the group did not want to add to the confusion of farmers by creating yet another source of 
information; ii) it would be a considerable investment of time and money to do this properly; 
iii) previous research and subsequent survey work conducted by PILG confirmed that 
organisations’ actors represented already had very well established communication channels 

1696



that were recognised by farmers and other stakeholders; iv) because the group was newly 
established, using a relatively new approach in 2010 to deal with this communication problem 
around pasture renewal, it was uncertain whether this approach would work; and v) the 
credibility of the group, despite being led by DairyNZ, was uncertain. Even though some of 
these initial reasons were less relevant in 2013 the group decided that it would continue in the 
same way, without having a brand or a separate communication channel. The appearance of 
messages and resources developed by the PILG in commercial publications (such as 
Klingender, 2016) provides some evidence that the communication model is working as do 
the 2015 survey results (Rijswijk & Rhodes, 2015)  
 
Following the 2013 review the earlier mentioned communication strategy (Rijswijk, 2014) was 
set up, which in turn resulted in associated organisations being identified that could extend 
messages on behalf of PILG, despite not being directly involved in the PILG. These 
organisations included other seed companies and New Zealand Institute of Primary Industries, 
the professional body representing agricultural professionals, including farm consultants. 
 
The 2015 farmer survey data above suggests that this communication strategy is working. 
Farmers are more confident about pasture renewal and believe information sources are more 
consistent. While not all this progress can be attributed to the PILG alone it at least provides 
some confidence that the outcomes sought are being realised. Moreover it is a good indication 
that the formation of this innovation network was successful, as the structure is very much 
appreciated by its members, while also achieving the impact they were after.  
 
Conclusion 
The 2015 farmer survey found that farmers’ confidence in pasture renewal had increased and 
provides some evidence that the PILG is having the desired impact. The appearance of 
messages and resources developed by the PILG in commercial publications gives some 
confidence that the communication model is working.  
 
Significant opportunities exist to improve the effectiveness of the PILG further through the 
influence of farm consultants who are a primary source of information for farmers (Peoples, 
2011; Rijswijk, 2013b). Furthermore “targeted messages to contractors and seed retailers 
would enhance their knowledge of pasture renewal practices, thus improve their confidence 
levels in both practical and scientific aspects of pasture renewal, and enable them to give 
better advice to farmers.” (Rijswijk, 2013b p.224). 
 
The set-up of the PILG proves that public and private actors can work together effectively to 
form an innovation network, provided that there is: i) a sense of urgency and willingness to 
work together; ii) a broad representation of the involved or affected stakeholders; iii) the 
members share a common vision; iv) members are able to put commercial interests aside; v) 
have a clear view of their roles and responsibilities; vi) there is a accepted governance 
structure; and vii) regularly reflect on their effectiveness. This network was formed in response 
to farmer dissatisfaction with their pastures and commercial actors recognised this threat to 
their future product sales. The absence of formal organisational arrangements from their own 
companies means that the group has had sufficient flexibility to adapt over time and broaden 
its scope beyond pasture renewal to pasture performance and indeed change its name to 
reflect this change. 
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Data collected to date suggest this innovation network has been effective in increasing 
confidence amongst farmers around pasture performance issues through collaboration 
between private and public sector actors.  These results have been influential within DairyNZ 
in providing evidence that collaborative approaches are effective and consequently are being 
applied more widely in the New Zealand dairy industry to address complex issues, such as 
the industry’s impact on water quality.  
 
Acknowledgements 
Funded by New Zealand dairy farmers through DairyNZ. The authors wish to acknowledge all 
past and present members of the PRLG and PILG. 
  

1698



References  
Botha, N., Coutts, J., & Roth, H. (2006). The role of agricultural consultants in the New Zealand 
Research, Development and Extension system. Paper presented at the New Zealand 
Agricultural and Resource Economics Society conference, Nelson, 24-25 August 2006. 

Klingender, J. (2016). Old and new cultivars face off. Ravensdown Ground Effect, Autumn 
2016 Edition 2, pp. 14-15. 

Hartwich, F., & Negro, C. (2010). The role of collaborative partnerships in industry innovation: 
lessons from New Zealands’s dairy sector. Agribusiness 26(3): 425-449.  

Ekboir, J. (2012). How to build innovation networks. Module 1. Coordination and collective 
action for agricultural innovation. Thematic note 2. In: Agricultural Innovation Systems: An 
Investment Sourcebook. International Bank for Reconstruction and Development/International 
Development Association of The World Bank.  

Kelly, S., Smith, E., & Brazendale, R. (2011). Pasture renewal in the Waikato and Bay of Plenty 
regions: an overview of farmer practice, experience and attitudes. In C. Mercer (Ed.), Papers 
from the Pasture Persistence Symposium (2011 Hamilton, New Zealand), Grassland 
Research and Practice Series 15: 21-24 (ISSN: 0110-8581). 

 
Kelly, S., & Smith, E. (2010). Pasture Renewal in the Waikato and Bay of Plenty Regions. 
Client report prepared for DairyNZ by AgResearch Ltd., New Zealand. 
 
Kelly, S. (2012). Assessing the impact of Pasture Renewal Group: results summary of frontline 
seed retailers’ survey. Client report for DairyNZ by AgResearch Ltd., New Zealand 
 
Kelly, S., & Mackay, M. (2012). Assessing the impact of the Pasture Renewal Leadership 
Group: member feedback survey. Client report prepared for DairyNZ, by AgResearch Ltd., 
New Zealand 
 
Kerr, G.A. (2011). Committee Chairman’s Introduction.  Pasture Persistence Symposium: New 
Zealand Grassland Association.  Grassland Research and Practice Series 15: 1. 10th and 
11th May 2011. Hamilton, New Zealand 
 
Kumar, R. (2014). Research Methodology: A Step-By-Step Guide for Beginners. Fourth 
Edition. London: Sage Publications. 
 
Lee, J., Thom, E., Chapman, D., Wynn, K., Waugh, D., & Rossi, L. (2013). Ryegrass seeding 
rate alters plant morphology and size – possible implications for pasture persistence. 
Proceedings of the 22nd Grasslands Congress. Sydney, Australia. 
 
McEntee, M. (2010). More carrot and less stick: lessons from agricultural extension in New 
Zealand. In 8th World Congress of Participatory Action Research and Action Learning, 6th-
9th September, Melbourne, Australia 
 
Ministry for Primary Industries. (2012). Survey of technlogy transfer services to farmers and 
growers in New Zealand. Report by the Ministry for Primary Industries, Wellington. 

1699



 
Morriss, S., Massey, C., Flett, R., Alpass, F., & Sligo, F. (2006). Mediating technological 
learning in agricultural innovation systems. Agricultural Systems 89(1): 26-46. 
 
Payne, T., Kelly, S., Bewsell, D., MacKay, M., & Roth, H. (2010). More ‘reach’ through farm 
consultants. Client report prepared for DairyNZ, by AgResearch Ltd, New Zealand. 
 
Pasture Improvement Leadership Group. (2014). What is the ‘correct’ perennial ryegrass 
sowing rate.  A position statement document prepared for DairyNZ Ltd, New Zealand 
 
Peoples, S. (2011). Perplexed Pasture Renewal Practitioners: The Perennial Problem. 
Technology Adoption and the Role of Networks in Dairy Farming. A report prepared for 
FORST and DairyNZ by AgResearch Ltd, New Zealand.  
 
Rijswijk, K., Ruppert, K., & Payne, T. (2013). Assessing the impact of the Pasture Renewal 
Leadership Group: results summary of the contractor survey. Client report prepared for 
DairyNZ, by AgResearch Ltd., New Zealand 
 
Rijswijk, K. (2013a). The Status of Pasture Renewal Practice: Knowledge, Information and 
Communication. Client report prepared for DairyNZ. AgResearch. 

Rijswijk, K. (2013b). Interactions between players in the field of pasture renewal. Proceedings 
of New Zealand Grasslands Association Conference 75: 221-225. Tauranga, New Zealand. 
 
Rijswijk, K. (2014). Pasture Renewal Leadership Group Communication Strategy. Client report 
prepared for DairyNZ by AgResearch Ltd., New Zealand  
 
Rijswijk, K., & Rhodes, H. (2015). Pasture renewal in the Waikato and Bay of Plenty regions: 
a comparison between 2010 and 2015 farmer surveys.  Client report prepared for DairyNZ by 
AgResearch Ltd., New Zealand  
 

Turner, J., Stevens, D., & Rijswijk, K. (2014). Revitalising the role of rural professionals in 
primary sector innovation. Primary Industry Management 18(1): 21-24. 
 
Turner, J.A., Rijswijk, K., Williams, T., Barnard, T., & Klerkx, L. (2013). Challenges to effective 
interaction in the New Zealand agricultural research and extension system: an innovation 
systems analysis. Extension Farming Systems Journal 9(1): 89-98. 
 
 

1700



 

Privatisation of agricultural advisory services and consequences for the dairy 
farmers in the Mantaro Valley, Peru 
 
Faure, G.1, Huamanyauri, M.K.2, Salazar, I.2, Gómez, C.2, de Nys, E.3 and Dulcire, M.1 
 
1CIRAD, UMR Innovation 
 
2Universidad Nacional Agraria La Molina (UNALM) 
 
3World Bank, Depart. Latin America and Caribbean Region 
 
Abstract: The private sector’s presence in agricultural advisory services worldwide has been 
on the increase for over three decades. This trend has also been observed in the Mantaro 
Valley (Peru), in a context of dairy family farming. The objective of the communication is to 
analyse the modalities of advisory services privatisation and assess the consequences of this 
privatisation for the farmers and their livestock systems. Data were collected through input 
suppliers, different types of advisers and producers’ interviews. The activity of private advisers 
is most often associated with the sale of livestock inputs, which, while facilitating access to 
technical support for almost all producers, does not take the overall producer needs into 
account. This study shows the importance of improved coordination of advisory activities 
between public and private actors for an efficient agricultural advisory system, a condition that 
encourages a sustainable farming system approach. 
 
Keywords: Agricultural advice, dairy sector, family farming, Peru, private advisory services, 
sustainability. 
 
 
Introduction: the withdrawal of the public agricultural advisory services 
The withdrawal of the State since the 1980s is at the core of discussions on reforms of 
agricultural advisory services the world over (Berdegué, 2002; Faure et al., 2011). This 
withdrawal can take different forms, as notes Rivera (2000): (i) the decentralisation of publicly 
funded services to the regional level; (ii) the transfer of State-provided services to private 
companies; (iii) the commercialisation of services by public institutions with the State and 
producers sharing the costs; and (iv) full privatisation. Given this diversity of situations arising 
from the withdrawal of publically funded agricultural advisory services, privatisation is seen by 
most international organisations as a remedy or improvement. The privatisation of advisory 
services could be seen as a means of transferring costs to the final beneficiaries. Thus 
Anderson and Feder (2004) assume that an advisory system can be improved in countries 
which have difficulties in funding public services when it is based on a decentralised 
organisation and private providers. Private sector entities, including suppliers of inputs and 
agricultural equipment, are increasingly providing advisory services in order to promote their 
business activities. However, few studies have focused on the relevance of their strategies 
and advisory practices. Mirani et al. (2007) in Pakistan, Klerkx and Jansen (2010) in 
Netherlands, and Goulet (2011) in France show that quality advisory services can be provided 
if investments are made in human resources to train advisers. Hence, some private advisory 
systems, based on commercial relationships between customers and suppliers, have been 
proven to work in the case of intensive agriculture in industrialised countries (Kidd et al., 2000).  
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However, several studies also point to the risks of privatisation (Kidd et al., 2000; Labarthe, 
2005; Klerkx et al., 2006), such as: the limited dissemination of complex innovations; lower 
consideration of environmental issues or of the complexity of the production system; 
specialisation in advisory topics to improve the marketing of services; preference for 
technology transfers with little training of producers; risk of discontinuity in service provision 
due to changes in funding mechanisms; reduction in exchanges of information between 
farmers, who do not want to share their ‘purchased’ knowledge; and, finally, the exclusion 
generated by the inability of some farmers to purchase advisory services. In general, it is 
accepted that the majority of farmers, and not just those in developing countries, cannot afford 
the cost of these services by themselves (Klerkx et al., 2006; Labarthe et al., 2013). When we 
accept the role of these private services and the producers’ difficulties in paying for them, the 
debate turns to possible funding alternatives. Indeed, it is possible to combine the provision of 
an advisory service by a private and/or public provider with private and/or public funding 
(Birner et al., 2009). This public-private partnership (Christoplos, 2010) can be an opportunity 
to impart more flexibility to the system of advisory services. 
 
Setting up an effective advisory private sector thus requires a rethinking of the State’s role and 
of the relationship between public and private providers. Some authors (Anderson & Feder, 
2004; Kidd et al., 2000) believe that the State should continue to play a role in disadvantaged 
areas and for poor farmers. Others point out that the transition towards a privatised system is 
not straightforward (Rivera & Zijp, 2002), and requires: a clarification of the roles of each 
institution; economic opportunities for funding advisory services; service providers with the 
right skills; and farmers able to articulate clear demands. Finally, privatisation implies that the 
State develops new functions to guarantee a coherent system of support by ensuring that 
public interests are safeguarded and by regulating relationships between actors (Labarthe, 
2005; Klerkx et al., 2009). To this end, public policies must encourage the qualitative 
development of advisory services towards ‘innovative networks’ fostering the interactions 
between various rural actors (farmers, suppliers, advisers, industrialists, politicians, 
researchers, etc.) in order to produce both knowledge and learning useful for actions (Dulcire, 
2014). However, not all governments have the necessary financial and human resources – or 
even the political will – to do so. To limit these risks, advisory services were once again 
strengthened with public funds, funding public and/or private advisory services in some Latin 
American countries during the first decade of the 21st century (Aguirre, 2012). But Peru was 
not one of them (ibid.). However, if the consequences of the gradual withdrawal of the State 
from agricultural advisory services in developing countries and the concomitant rise of the 
private services have been studied in some conditions, they need to be detailed especially for 
small farmers to facilitate the comparison for a learning approach. Research undertaken 
between 2010 and 2012 by the National Agrarian University of La Molina and the Centre for 
International Cooperation in Agronomic Research for Development (CIRAD) was aimed at 
strengthening smallholder dairy farmers in the Peruvian Andean region of the Mantaro Valley 
by in particular improving the advisory services. The geographical area is particularly relevant 
for this study because most producers are small and the private sector is playing an increasing 
role in advisory services, mainly based on a combination of providing advice and selling inputs.  
 
The objective of the communication is to analyse the modalities of advisory services 
privatisation and assess the consequences of this privatisation for the farmers and their 
livestock systems. We analysed the impacts on the coverage of services for the various dairy 
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farmers, the adaptation and relevance of the content of the advice, the funding mechanisms, 
and the modes of coordination between actors. In our case we want to analyse to what extent 
privatisation leads to small farmers’ exclusion and influences the type of farming system 
regarding the use of external inputs. The results of this work can be useful not only for local 
stakeholders and for policymakers at the national level to help improve the system, but also 
for research in other regions by enriching the analysis of the consequences of the privatisation 
of agricultural advisory services for small producers.  
 
Methodology of the study 
Choice of the study area 
Family farming in the Mantaro Valley, located at more than 3000 metres above sea level, is 
characterised by dairy farming that forms part of various organised supply chains and three 
types of farm management: artisanal and family, small business, and industrial. Cortijo et al. 
(2010) also characterise dairy farms according to herd size: small with 3 cows or fewer, 
medium with between 4 and 10 cows, and large with between 11 and 100 cows. Milk is a 
strategic product for small local producers because of market stability and the diversity of 
marketing opportunities at attractive prices. These livestock farming systems are based on 
irrigated fodder plots and cows in stables. Farmers purchase inputs for their pastures (seed, 
fertiliser) and their livestock (feed concentrates, veterinary products) to improve their herd’s 
milk production. Concepción province, one of the nine provinces that make up the department1 
of Junin, was chosen for this study because it is the province with the highest milk production 
in the valley. This department has 4500 cattle farms, with Concepción province alone having 
1300, which produce 30% of the milk of the department (Dirección Regional de Agricultura de 
Junín, 2011). 
  
Interviews with the actors 
For this study, we decided to identify and compare the various public and private support and 
advisory services that were available to dairy producers in an effort to better understand these 
activities in the province. In a first stage, the different advisory services active in Concepción 
province (public institutions, NGOs, dairies, commercial firms selling inputs) were identified. 
Then, 35 semi-structured interviews (consisting of closed and open questions) were 
conducted with each supplier’s manager and one or more technician(s) of its team in order to 
characterise the supplier’s history, its area of intervention, the themes addressed by its 
advisory service, its activities, the funding mechanisms, the relations between the producers 
and the other actors, as well as their own representations of their own services. 
 
In a second stage, a sample of 40 dairy farmers was constructed, keeping in mind that the 
requirement of services may vary depending on herd size (number of cows: 3 or fewer, 4 to 
10, 11 to 20, 21 to 30, more than 30). These farmers were interviewed in order to typify their 
production systems, including the consumption of inputs, public or private technical support, 
and the evolution of these advisory services over the past decade in terms of the topics raised 
by advisers, the quality of the farmers’ relationship with the advisers, the cost of the 
intervention, and the farmers’ perception of the quality of services received. Finally, these data 
were processed to analyse the current state of Mantaro advisory services as regards: the 
services received by farmers according to the size of their herds; the services provided 

                                                             
1 A department is an administrative division in Peru with its own regional government. Each department is divided 
into provinces, which are themselves sub-divided into districts. 
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depending on the type of service provider; the quality of these services as detected by the 
farmers; the cost and funding of these services; and the relationships between service 
providers and coordinating mechanisms (Huamanyauri, 2013). 
 
To confirm the results, we triangulated these results with other studies conducted with the 
participation of some of this article’s authors: the characterisation of production systems 
(Laporte et al., 2008); analysis of dairy farms and their relationships with processors (Cortijo 
et al., 2010); and analysis of the dairy sector in the Mantaro Valley (Gamboa, 2012). Finally, 
a workshop was organised in late 2012 with several actors from the valley’s dairy sector 
(producers, technicians, service providers, dairy companies, commercial firms) to present the 
results, hold discussions and undertake group activities. This workshop allowed us to share, 
validate and refine these results. It also served to elaborate policy recommendations, with the 
participation of the actors, for improving the advisory system in the valley. 
 
The privatisation of agricultural advisory services 
The public agricultural extension system was established in Peru in 1942. It was reformed in 
the late 1980s, which allowed new actors, including private companies, to diversify their 
offerings. The advisory system in the Mantaro Valley has evolved rapidly since 2005, when 
the Peruvian government reduced the resources made available to the Agricultural Agencies2 
(AA) and transferred the advisory mandate to regional governments. At the same time, the 
market for inputs in the valley got a boost with the arrival of several commercial companies, 
which began promoting their products through dealers and technicians. Dairy product 
companies also began to provide advice to their milk suppliers. In addition, the NGOs left 
Concepción province to work with farmers in more disadvantaged areas at higher altitudes. 
 
The gradual State withdrawal  
Peru’s Agricultural Agencies have played an historic role in disseminating technologies 
designed to increase agricultural productivity and production. Following budget cuts in the 
context of decentralisation, their role has now changed. They are now attempting, without 
much experience, to play a coordinating role between the different actors and institutions, by 
pushing for rural development and, especially, by strengthening agricultural production chains. 
On behalf of Peru’s Ministry of Agriculture, Gutiérrez (2007) proposes a different approach, 
one with a redefined role of Agricultural Agencies for bolstering the capacity of regional and 
municipal governments to manage rural territories. Other public bodies and universities are 
disseminating agricultural information in the Mantaro Valley, thus supporting the development 
of innovation at farming systems level. Three public research institutes and two local 
universities have developed, in parallel to their main activities and through classroom training, 
practices to support farmers so that scientific knowledge about livestock rearing can be 
disseminated to them: genetic improvement, animal health, animal nutrition, management of 
pastures with improved varieties, etc. For this purpose, these institutions use their technicians, 
or students in the case of universities, or occasionally private contractors. In such a context, 
one can say that the State is certainly still present in the agricultural sector but in a limited way 
(Huamanyauri, 2013). 
 
The most important point is that this decentralisation has encouraged in this department the 

                                                             
2 An Agricultural Agency is an entity of the Ministry of Agriculture in each department, providing agricultural 
advisory services. 
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development of projects to support farmers, funded by the Regional Government of Junin 
department. But the short-term nature of such projects leads to the temporary recruitment of 
technicians and advisers, who have limited professional experience since new assistants are 
hired for each new project. Such a discontinuity in service provision is in line with the risks of 
privatisation mentioned above. Among these projects, the PROGALE project (genetic 
improvement programme and technical assistance for milk production) has hired 11 
technicians who worked in 2012 with 250 dairy producers (6%) from various provinces of the 
department, including Concepción. However, the objectives of these regional projects are the 
same as those of the Agricultural Agency in the past. These projects focus solely on technical 
issues to increase productivity and production with advice on livestock farming and then on 
pasture management, animal feeding and herd management (infrastructure, hygiene) and 
animal health. To this end, the projects rely mainly on two tools: (i) training workshops based 
on a conference; and (ii) individual technical assistance based on an intervention programme 
developed each week on the basis of phone calls from producers. Since producers express 
little interest in the workshops, considering them too ‘academic’ and without any direct 
relevance to their farming conditions and practices, they are motivated to participate through 
access to individual services (technical assistance, insemination, on-the-spot sales of 
medicines at affordable prices, etc.). 
 
The rise of different categories of private advisory service providers 
In this context, several types of actors have taken advantage of the reduction in public 
assistance to offer technical support to the producers. These actors are private companies, 
NGOs and producer organisations. In the Mantaro Valley, NGOs are currently focusing their 
work on the highlands because the poverty there attracts international funding. Furthermore, 
the few producer organisations in the region are not very strong; they had been created by the 
Ministry of Agriculture to facilitate relations between producers and advisers. The most 
important and visible development in the valley is that of private advisory activities by 
commercial firms and individual technicians. 
 
The growing role of commercial firms with embedding advisors 
The commercial firms, selling medicines, feed concentrates and pasture seeds, provide 
information on the use of these inputs when the producer buys them. The largest firm in terms 
of sales volume began to arrive in the area in the 2000s, setting up their local headquarters in 
the main town, Huancayo, and often opening shops in the villages. The quality of information 
provided to the farmers depends on the level of training of the vendors or embedded advisors 
(Klerkx & Jansen, 2010), their time availability to provide information and their capacities to 
organise additional training for farmers through agreements with universities and companies 
selling these inputs. Of the seven commercial firms present, five employ technicians who go 
to the field for organising conferences for farmers and providing individual technical 
assistance, thus providing quality services for farmers. For example, Fertisol employs three 
people for product sales. They carry out field visits in Concepción district and between them 
provided services to 500 producers in 2012, 38% of the province’s farmers. Even if the advice 
is oriented to the promotion of their products, competition exists between commercial firms 
and the quality of advice is a way to attract farmers and earn their loyalty. 
 
The emergence of specialised advisors  
There also exist private “specialised advisors” (Klerkx & Jansen, 2010) in the study area. They 
work neither for the public sector nor for commercial firms. We identified four categories: 
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veterinarians, livestock or agricultural engineers, agricultural technicians, and others 
(students, farmers). Those in the last category, called ‘empirical technicians’, trained 
themselves by observing and working. All the private advisers have their own clients and 
undertake other activities (teaching, occasional participation in projects, production). 
Veterinarians and engineers usually specialise in artificial insemination and reproduction, 
while agricultural technicians concentrate on animal health. 
 
All these providers sell inputs to cover their advisory costs and earn extra income, which leads 
to competition between sellers of inputs, including commercial firms. The advisers provide 
information on the use of these inputs and guidance in their area of specialty. Producers use 
these services because they appreciate the proximity with the adviser, trust him, and believe 
that the information he provides is of high quality, or even believe that prices of inputs or 
conditions of sale are more attractive than those available from commercial firms. Some of 
these providers offer a range of well-defined services. For example, a veterinarian from 
Concepción has 120 registered customers (9% of livestock farmers in the province). He 
maintains close relationships with producers owning between 20 and 30 cows and has a 
programme of regular visits with 50 of them (two visits to each producer every month) and 
advises other producers over the phone. His most important interventions focus on animal 
health (emergencies and sale of medicines) and insemination. The veterinarian covers his 
costs by selling medicines, undertaking special interventions (insemination, surgery) or 
through monthly subscription in the case of an intervention programme (50 to 150 Sols3 per 
month depending on herd size). 
 
The hesitant interventions by dairy companies 
Private companies often invest in setting up advisory services in order to ensure the loyalty of 
producers in supplying them with raw agricultural products of good quality as mentioned by 
Namdar-Irani and Sotomayor (2011) in the case of Chile for different types of value chains. In 
the Mantaro Valley, two types of dairy firms have the capabilities to develop these activities 
(Laporte et al., 2009; Cortijo et al., 2010): Gloria and Nestlé, two large companies present 
across Peru; and medium-sized family dairies (2000-3000 litres/day). Gloria is the only dairy 
company in the valley that employs a full-time technician to help producers. He organises 
meetings in communities on various topics and offers individual advice. He provided 
assistance to about 400 producers in the department in 2012, including in Concepción 
province. As in the case of PROGALE, producers appreciate individual advice more than they 
do the meetings, even though those organised by Gloria are more closely tied to producer 
practices. 
 
Family dairy processors do not have the means to employ advisers to support the producers, 
but take various steps to ensure milk supply. For example, one of them engages veterinarians 
to provide training and finances part of this service. Another took advantage of the presence 
of an agronomist in the family to organise training workshops for farmers, disseminate 
information on pasture seeds, etc. A third received funding (2008-2010) from an international 
project to hire an adviser to help set up a producer organisation and conduct training.  
 
According to the producers interviewed, such support is valuable but does not sufficiently take 
the context of small farms into account. For example, how to improve the hygiene of the herd 

                                                             
3 One Sol (S) = 0.35 US$ in 2013. 
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when there is no access to potable water? Moreover, for them this kind of support does not 
fulfil the need for individual technical assistance. 
 
Consequently, while dairy companies do undertake advisory activities, their investments in 
this field remain limited. Except in the case of Gloria, the number of producers served by these 
companies is not significant (7% of farmers in Concepción province) and advisory activities 
are usually not regular. 
 
Consequences of the partial privatisation of agricultural advisory services 
The partial privatisation of agricultural advisory activities has had a significant impact. More 
producers than ever are now being advised due to the increased number of providers and the 
competition between them. The advice though is still only focused on technical aspects since 
the advisers’ activities are financed by the sale of inputs. 
 
More farmers access to advisory services  
This partial privatisation of technical advisory services in the valley has attracted attention 
because it has not resulted in the exclusion of producers, as mentioned in the literature 
(Cristovao et al., 2012), at least not within the valley. While Fernandez-Baca and Bojorquez 
(1994) reported that in 1990 about half of the respondents there could contact a private 
technician when their animals fell ill, the reality now is different: almost all producers (93% of 
respondents) have access to customised technical assistance, i.e. specific to their own herd. 
This assistance is provided mainly by commercial firms or private individuals, and only in part 
by PROGALE or Gloria technicians. This support is free, which largely explains its success. 
In addition, 38% of farmers have participated in classroom training organised by public 
institutions, the PROGALE project or the Gloria company. Gamboa (2012) also confirms these 
figures. 
 
This widespread availability and choice of technical assistance is linked, no doubt, to the rise 
of the private sector but the advent of wireless telephony is also a major contributing factor. 
Thus, 73% of producers use their mobile phones to call for assistance or when their animals 
have health problems. PROGALE technicians organise and schedule their visits over the 
phone. Gloria’s technical adviser undertakes three types of visits: scheduled in advance by 
the company; requested by a producer; and whenever there is problem with the quality of the 
milk delivered. 
 
It must be noted that both public institutions (PROGALE), as well as private entities (Gloria), 
focus their efforts on the largest producers because of their production potential (Table 1), 
which creates a de facto inequality in access to advisory services. On the other hand, 
commercial firms and individual advisers work with all producers, provide advice on the use 
of inputs, and finance their services through their sales. In such a system, no producer is 
neglected since the primary goal of the technicians’ intervention is to get the producer to use 
inputs. However, we have already noted that the number of producers supported by each 
adviser varies widely. 
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Table 1. Percentage of milk producers, according to herd size, who receive training and 
technical assistance, for different types of advisory entities 
 
Cattle numbers 1 to 3 

(n=12) 
4 to10 
(n=12) 

11 to 
20 

(n=10) 

21 to 30 
(n=4) 

> 30 
(n=4) 

Public institutions’ training 0 33 60 50 50 
PROGALE and Gloria’s technical 
assistance 

0 33 40 100 50 

Individual technical assistance  100 83 100 100 50 
Commercial firms’ technical assistance 100 92 90 100 100 

 
 
An ever more technical advice approach which does not address all the farmers’ 
demands 
Advice is provided only on technical issues, based on the elements and principles of the Green 
Revolution (genetic improvement, animal health, animal nutrition, intensification of pastures, 
etc.). Landini (2012) calls this orientation in Latin America ‘persistence of diffusionism’ 
because such type of advice assumes that the main constraints are related to technical issues 
and farmers are ignorant about new solutions. Public institutions, just like the private ones, 
continue to focus on this ‘technocratic’ approach in their training programmes, without 
adapting them to the diversity of farms or the abilities and needs of the farmers (Figure 1). 
They are unable to propose alternative models not only due to time constraints (number of 
families monitored per technician) but also to the lack of their own training in this domain. 
 

 
Figure 1. Distribution of training programmes according to technical topics (%) 
 
 
This is especially true in the case of the private sector, where the advice most often focuses 
on the increased use of vitamins, control of parasites and mastitis by recourse to medicines, 
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advantage of the positive interaction between: (i) the offers focusing on these themes, which 
promote the use of chemical inputs, external feed for animals and medicines; and (ii) the 
demand by producers for specialised agricultural advisory services with quick responses to 
short term problems or emergencies such as preventing diseases. But there is an issue with 
other farmers’ demands and the supply of advice. In other words, advisory services do not 
address some important questions that producers ask, such as on managing interactions 
between cropping systems and livestock rearing; on managing fodder plots to respond to 
changing needs of the herd during the year; on improving the economic and financial 
performance of farms; or on food security for the family (Bienz & Le Gal, 2012). Of the three 
major components of agricultural advice identified by Röling and Groot (1998) – technology 
transfer, advisory process, and supporting learning – the only one that is found in the Mantaro 
Valley is the first. Such an approach has limitations because it does not foster learning by the 
producers, does not it take all their needs into account, and ignores the local actors’ capacity 
to innovate (Scoones & Thompson, 2009).  
 
Advisory services funded by the sale of inputs and generating an increase in 
production costs 
Since the agricultural advisory services of the public institutions used to be free and funded 
fully by the public sector, the sharp decline in direct funding by the State has had an immediate 
impact on them, as is evident by the situation of the region’s Agricultural Agency. This has led 
to the launch of agricultural advisory projects by the regional government in Junin department. 
An example is the ongoing PROGALE project, but its ups and downs have resulted in a lack 
of continuity in its activities. The ‘Innovation and Competitiveness for Peruvian Agriculture’ 
project (INCAGRO), funded by the World Bank (2008-2010), helped to test a new competitive 
funding mechanism for agricultural research and extension in response to requests from local 
actors to facilitate diversification in the provision of advisory services. However, INCAGRO 
has funded only one project in the Mantaro Valley4, and the State did not continue with this 
mechanism when this project ended. 
 
The private advisory services are funded by the sale of supplies (medicines, animal feed, 
seeds, fertiliser) or through the purchase of milk (the case for Gloria and other companies that 
provide services). To ensure the sale of inputs, and especially to gain the loyalty of producers, 
the supplier must ensure that he provides quality service, with quality being assessed on the 
resolution of the producer’s problem. However the funding mechanism naturally orients the 
advice the supplier dispenses according to his product offerings. In consequence the farmers 
buy ever more inputs. Klerkx and Jansen (2010) formulated that such a risk of privatisation 
has been noted in the literature. As a producer of the Mantaro Valley says, “Everything can 
be solved with vitamins and injections.” Only a few producers (7%) pay cash to individual 
advisers to benefit from technical assistance through regular farm visits without systematic 
purchases of inputs. Such advice could be perceived as more independent and less input 
oriented. Moreover, for many of these agents, this level of activity is not sufficient to make a 
living and they have to engage in other activities (consultancy, agricultural production, etc.). 
 
As a consequence the farmer production costs increased. Cortijo et al. (2010) estimated that 
the cost of fodder and concentrates purchased, as well as measures to ensure animal health 

                                                             
4 A dairy was financed in this way in the valley, which facilitated the creation of a producer organisation to 
improve relations between the producers and the dairy companies. 
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and reproduction, represent 38% of production costs for dairy farms, or 50% if the fertiliser for 
pastures is also included. These costs represent between 1000 and 1400 Sols/cow/year. 
Gamboa (2012) arrived at similar values. These figures show that the size of the inputs market 
can reach between 15-20 million Sols/year in the Mantaro Valley. 
 
Strong competition between advisers, and needs for training  
The partial privatisation of technical assistance has led to competition between service 
providers in Peru, as in other countries (Labarthe, 2005). But the offers of public and private 
sectors do not differ much, neither in their topics (on agricultural practices), nor on the advisory 
methods used (mainly top-down). When looking for technical advice producers can take 
advantage of this variety of offers to select the one that suits them best. Insemination is a good 
illustration of this competition since veterinarians, private inseminators and public institutions 
offer the same service at a very wide range of prices, from 15 to 600 Sols/cow. However, this 
competition does not ensure that the producers are provided with sufficiently pertinent or 
complete information by the advisers to allow them to make an optimal choice. Using once 
again the example of insemination, very few producers have access to a quality service that 
allows them to choose a relevant race and insemination strategy to improve their livestock 
herds. In addition, strong competition creates problems for qualified advisers when they have 
to deal with ‘empirical advisers’ who lack proper training and offer cheap services to attract 
customers, but without any guarantee of quality.  
 
Advisers need to access new information to maintain their skills: continuing education is 
essential to them, but no system currently exists to this end. Universities sometimes offer 
classes on topics related to dairy production, which many advisers ask to participate in. But 
there are no courses offered to improve their methods of dispensing advice: organising a 
workshop, encouraging interaction, generating own knowledge through a combination of local 
and academic knowledge, etc. When the advisers encounter difficulties, some of them contact 
colleagues in their personal network to obtain information and support about poorly 
understood issues. Others organise ‘informal’ get-togethers with colleagues to share 
experiences and knowhow. Such advisors’ networks are observed in other countries, for 
example in England when advisors need to access knowledge regarding complex issues not 
addressed by the formal innovation system (Klerkx et al., 2013). However the main sources 
of information (posters, documents, etc.) and of training (conferences or individual 
exchanges), for advisers as well as for veterinarians, are the manufacturers of inputs, 
supplying the valley’s commercial firms. This trend does not guarantee that the information 
provided is impartial and further pushes the advisory approach towards the promotion and 
sale of inputs. 
 
The lack of public policies to support the changes in the advisory system  
In the classification proposed by Rivera (2000), the State relied on two approaches to address 
the state withdrawal from advisory services: privatisation and decentralisation. In Peru, 
privatisation creates competition between private providers, which can be positive for 
producers, but also between private and public providers, which tends to translate into a waste 
of resources. In this sense there is a lack of strategy from the State to address the privatisation 
of advisory services because the task division between the public sector and the private sector 
is not clear and because the rules for a free market are not put in place to monitor the 
competition among private actors.  
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In the Peruvian case, decentralisation has also failed to encourage a significant increase in 
new advisory services because there is no significant transfer of public funds from the State 
to the local governments to address such issues, and because there is a lack of coordination 
between service providers. Better coordination between local stakeholders is needed to 
promote sustainable rural development. The Agricultural Agencies have not been able to play 
an effective coordinating role due to a lack of a clear mandate with advisors able to play such 
a new role. In some countries, producer organisations play an important role in coordinating 
service offers (Le Coq et al., 2010), but this is not the case in the Mantaro Valley because of 
their previously related weaknesses. The advisors addressed this concern at the last 
workshop of 2012, in the context of the tensions observed between service providers. There 
are no clear cut solutions to overcome this lack of coordination but the actors, with the support 
of the State, must design what Birner et al. (2009) call the best fit.   
 
Recommendations and Conclusion 
The withdrawal of the State, through decentralisation and the partial privatisation of agricultural 
extension, has resulted in the rise of commercial organisations and private advisers in the 
Mantaro Valley. Consequently the sale of inputs funds most advisory activities and this limits 
the scope of advice to isolated technical aspects, thus ultimately increasing the overall 
production costs of the farmers. The literature on the impact of privatisation on small producers 
(Cristovao et al., 2012) states that privatisation tends to exclude producers from receiving 
agricultural advice in situations where they are unable to pay for the service, either directly or 
indirectly. Contrary to this literature, this study demonstrates that the producers in the Mantaro 
Valley have not suffered from any exclusion effects. Every producer has access to a 
technician, even though the advice they receive may not be pertinent to their real needs. 
However the advice provision is sub-optimal due to a lack of clear task repartition between the 
public and private sector and a lack of a coordination mechanism. In this context, this study 
provides new evidence for analysing the privatisation of extension systems by highlighting a 
process that is little known by policymakers at the national level.   
 
This study allows us to make five recommendations for operational purposes: 
 

 A dialogue between farmers and their organisations, on the one hand, and with 
organisations, on the other, is essential in order to define jointly a development 
programme based on the actual needs expressed, and to take the real capacities of 
the region’s human resources into account. Such a dialogue can facilitate coordination 
between service providers, for example with the creation of a platform for exchanges 
between actors, which could be more effective than the creation of a body to coordinate 
activities of rural development actors because of the inherent risk of bureaucratisation; 

 
 Public advisory services should, on the one hand, develop activities in areas where 

they will not compete with the private sector, such as overall farm management, 
economic management, environmental impacts, irrigation practices, market access, 
etc., and, on the other, facilitate a systemic coordination between the agricultural 
sector’s various actors. However, such an extension of responsibilities requires stable 
public actors, with a new profile, i.e. with a broker role, able to rely on a systemic 
approach with a global vision of development and capable of supporting interactive 
facilitation processes by not limiting themselves to just technology transfers; 
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 It is necessary to support the private sector to build the capacity of its technicians, with 
access to training that is independent of input-selling multinationals. In addition, it is 
important to implement processes to assess the quality of the services of the private 
providers in order to limit competition from the unqualified among them, e.g. with 
advisors certification systems. Quality control of the inputs sold should also be 
improved by strengthening and enforcing national laws; 

 
 The strengthening of producer organisations appears to be an essential condition for 

developing a dairy sector with effective relationships between producers, dairy 
processors and service providers. Such innovative organisational learning would allow 
producer organisations to play an important role in the provision of technical assistance 
by negotiating with the private and public sectors for the support methods necessary 
for their members and/or by promoting a form of ‘de campesino a campesino’ advice; 

 
 

 
 The State has to respond to the rise of the private sector by developing a learning and 

training programme for both public and private advisers. New rules are also needed to 
support the privatisation by better defining the role of the private and public sector. 
Such rules could be adapted through a platform to test new methods of funding 
advisory services, including those with a combination of private and public resources. 
To introduce more transparency, an information system could also be created (that is 
accessible by producers and their organisations) covering the use of chemical inputs, 
the quality of service providers, or other topics that hold no interest for the private 
sector such as farmers’ innovation. 
 

 
In conclusion, the privatisation of agricultural advisory services through increased sale of 
inputs can benefit small farmers towards a sustainable development only if the State is able 
to implement and manage monitoring mechanisms. These are needed to promote effective 
and systemic advisory services that complement the private sector’s offerings and to 
strengthen the capacity of producer organisations to defend the interests of their members. 
Otherwise the privatisation of these advisory activities could encourage only excessive 
consumption of inputs, with its associated environmental consequences and increased 
economic risks for small farmers. 
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Abstract: Great challenges regarding biodiversity conservation, water protection and 
sustainability are increasingly important in agricultural funding and regulations. As such, 
knowledge exchange, learning and innovation are crucial aspects of current EU funding for 
rural development. Funding for advisory services dealing with these challenges exists, but first 
evaluations concluded that the delivery of the knowledge transfer and advisory activities was 
not sufficient relative to the measures’ importance and the expected outcomes for such 
activities . From a governance perspective, the objectives and organisational features of 
advisory programmes are crucial elements to be considered when designing advisory 
programmes related to agro-environmental advice. The objectives and organisational features 
of such advisory programmes have mainly been studied at the case-study level; comparative 
analyses at EU level have not been found. Here, we present a conceptual framework for 
investigating governance structures of agro-environmental advisory services in the EU with a 
special focus on coordination aspects in privatised advisory systems. To develop this 
framework, an overview of theories and concepts is provided, which are related to ‘agri-
environmental advisory programmes‘ and particular attention is given to governance 
structures and coordination aspects. The IFPRI framework for designing and analysing 
pluralistic agricultural advisory services (see Birner et al., 2006) and the framework of Vatn 
(2015) for environmental governance structures are theoretical bases for the analysis 
framework and are further adapted to the specific characteristics of agro-environmental 
advisory services. The framework, briefly tested with two German cases, is helpful to 
differentiate actors according to their organisational background and their roles regarding 
coordination tasks.  

Keywords: Agri-environmental*, advisory services, governance structure, Agricultural 
knowledge and Innovation System (AKIS), privatisation, biodiversity, water protection 

 
Introduction 
Agri-environmental schemes and the implementation of agri-environmental measures ‘on the 
ground’ have become a crucial policy instrument to work towards environmental goals. 
Successful implementation of agri-environmental measures is closely linked with farmers’ 
access to knowledge, their sensitisation to environment-related problems in agriculture, and 
the development of farm-specific solutions. Knowledge transfer activities and advisory 
services for agri-environmental innovations are key elements of EU rural and agricultural 
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policies that aim to tackle the global challenges of biodiversity conservation, water protection, 
and sustainable farming. These policies make up one priority of the current Common 
Agricultural Policy (CAP) (Regulation (EU) No.1305/2013; van Uden (Ed.), 2012). Funding 
exists for advisory services regarding those challenges since a ‘Farm Advisory System’ (FAS) 
was to be installed in each Member State by 2007. Furthermore, the recent CAP reaffirmed 
and extended these funding possibilities (European Union, 2013). However, a recently 
published audit by the European Court of Auditors, which examined the provision of 
knowledge transfer and advisory activities co-funded through the EU budget for Rural 
Development (EAFRD), “found that the delivery of the knowledge transfer and advisory 
activities was not sufficient relative to the measures’ importance and the expected outcomes 
for such activities” (ECA, 2015 p. 06).  

From a governance perspective, the objectives and organisational features, in particular 
regarding coordination aspects of advisory programmes are crucial elements to be considered 
when designing advisory programmes related to agro-environmental problems. Objectives of 
policy-makers for agri-environmental advisory programmes are important as advisors in such 
programmes have the specific difficulty of conveying innovations related to environmental-
friendly production practices because they often have to interlink conflicting interests of the 
contracting authorities and the farmer (Hejnowicz et al., 2016). Organisational features, and 
herein especially the coordination mechanisms, are assumed to be relevant for the success 
of advisory programmes, because advice providers in EU member states are not only public 
actors, but  increasingly are actors from the private sector and farmer-based and non-
governmental organisations, especially in the field of agri-environmental advisory services 
(Sutherland et al., 2013). Additionally, environmental and agricultural issues are often handled 
by separate public authorities in each region who together are responsible for designing agri-
environmental advisory programmes. This requires cooperation and communication between 
the authorities for well-working agri-environmental advisory services and this is not always the 
case.   

Internationally published peer-reviewed studies on different aspects of such advisory services 
mainly exist at the case-study level (e.g. Atari et al., 2009; Ingram, 2008; Klerkx et al., 2006; 
Manderson et al., 2007). In the Netherlands, Klerkx et al. 2006 investigated a complex 
government funded support service for ‘Nutrient Management’. They questioned some of the 
conceptual and practical assumptions of such interventions, and proposed that it may be more 
effective and efficient for governments to build more permanent institutions to facilitate the 
development of the agricultural knowledge market rather than to invest in voucher systems. 
Klerkx and Jansen (2010) elaborated on how to support private advisors in addressing 
sustainable farm management issues in their regular service contacts, and found out that 
effectiveness depends on an adequate mix of, and balance between, pull (stimulating farmers’ 
advice demand) and push measures (building capacity of advisors).  

In Great Britain, Ingram and Morris (2007) investigated the nature and extent of agri-
environmental knowledge (soil best management practices) of agricultural advisors.  Ingram 
(2008) had a closer look at knowledge exchange mechanisms, particularly ‘encounters’, 
between advisors and farmers in England; and Sutherland et al. (2013) evaluated the 
establishment of trust between advisors and their clients in agri-environmental advisory 
services. Just recently, Vrain and Lovett (2016) studied advisory services related to agri-
environmental measures in four different regions in Great Britain to understand the role of 
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advisors in the uptake of measures on farms. An analysis of the agricultural advisory systems 
in the Netherlands and France with regard to ‘multifunctional agriculture’ is analysed by 
Labarthe (2009) by combining a historical institutional analysis and a network analysis.  

Additionally, nationally published (evaluation) reports are available, e.g. for the German water 
protection advisory services (Techen et al., 2015) or Cross Compliance advice (Knierim et al., 
2011). The question of how to integrate water issues into the ‘Farm Advisory System’ within 
the Member States was extensively discussed in a workshop at EU-level in Brussels in 2010. 
Results of the discussion are reported in a handbook for public authorities (Berglund & 
Dworak, 2010). The EU project SOLINSA investigated in eleven European countries the 
network approach for enhancing sustainable agriculture (Hermans et al., 2015 and 
www.solinsa.org). 

Agri-environmental advisory services are closely related to public agri-environmental schemes 
(AES) and their pre-defined measures, which are implemented by participating farmers or land 
managers. But how exactly are advisory services related to AES, and to what extent? Are AES 
measures only the content of advice without institutional connection to the AES (e.g. 
Biodiversity advisory services in many German states) or is advisory service provision part of 
the scheme (e.g. Natural England’s Environmental Stewardship programme in Great Britain; 
Hejnowicz et al., 2016); and how does this influence farmers’ participation in AES? Such 
questions need to be explored more explicitly. Studies on the implementation process of AES 
(e.g. Hejnowicz et al., 2016;  Juntti & Potter, 2002; Vrain & Lovett, 2016) deliver information 
on the role(s) of advisors in the uptake of AES measures rather than on the institutional relation 
of advisory services to AES which, if available, is a side issue not further investigated.   

A conceptual framework for agri-environmental advisory programmes as such does not yet 
exist, but concepts and theories related to single aspects of agri-environmental advisory 
services exist. Sutherland et al. 2013 conceptualise trust in agri-environmental advice and 
information and several authors investigated farmers’ environmental behaviour (changes) and 
interests as well as their influencing factors, e.g. Burton (2014), Siebert et al. (2006), Atari et 
al. (2009), Taylor and Van Grieken (2015). The specific relation between advisory services 
and environmental behaviour has been just recently investigated for example by Chantre and 
Cardona (2014) and Vrain and Lovett (2016).   

Relevant conceptual frameworks for advisory services and the way they are embedded in the 
broader national knowledge system include the ‘Agricultural Knowledge System (AKS)’ 
(Nagel, 1979), the ‘Agricultural Knowledge and Information System (AKIS)’ (Röling & Engel, 
1990 and 1991) and the ‘Agricultural Innovation System (AIS)’ (Hall et al., 2006).  Birner et al. 
(2006, 2009)  provided the framework: “From ‘best practice’ to ‘best fit,’” a specific analytical 
concept for designing and analysing so-called ‘pluralistic agricultural advisory services’ as one 
important element of AIS, ‘disentangling’ systems of agricultural advisory services into i) 
governance structures, ii) capacities and iii) management and advisory techniques. The IFPRI 
framework was recently adapted by OECD (2015) for evaluating ‘green growth initiatives in 
agriculture’. Comparative analyses  of agri-environmental advisory services within the EU do 
not exist to the knowledge of the authors. Such analyses could provide commonalities of 
governance structures of successful advisory services in comparable AKIS settings, especially 
regarding coordination structures, and lead to guiding principles for designing agri-

1718



 

environmental advisory services. To conduct such comparative analyses with the aim of 
evaluating, for example, the coordination structures of such advisory approaches, a 
conceptual framework is needed.  

Objectives and a definition of agri-environmental advisory services 
This paper presents an analysis framework for governance structures of agri-environmental 
advisory services. It has been developed to be used for a comparative literature analysis of 
German and English peer-reviewed and grey literature that investigates advisory services for 
agro-environmental advisory services in the EU with a special focus on governance structures 
and coordination aspects in privatised advisory systems. To develop this analysis framework, 
first an overview of theories and concepts is provided, which are related to ‘agri-environmental 
advisory services‘. By compiling characteristics of agri-environmental advisory services they 
can be used to develop the above mentioned analysis framework for governance structures 
in agri-environmental advisory services. 

Here, the provision of agri-environmental advisory services to farmers is understood as a 
public responsibility. Hence, we assume, funding programmes for agri-environmental advisory 
services are necessary that aim at enhancing environmentally-friendly practices at farm level. 
Such programmes can be designed by public authorities (in cooperation with non-
governmental actors), and advice will be provided by all varieties of actors from public, private, 
farmer-based or other non-governmental organisations. Of specific interest are research 
questions such as: what are the different actors’ roles in the programme; how do they 
cooperate within the programme; and how does the design of such programmes influence this 
cooperation. 

Concepts and theories related to coordination of advisory programmes 

Agricultural Knowledge and Innovation Systems  
Advisory services, today, are considered to be embedded in a larger national or regional 
Agricultural Knowledge and Innovation System (AKIS). Providers of advice, the main actors 
in agri-environmental advisory programmes, differ from country to country, or region to region. 
They are public, private or farmer-based organisations, or often are a combination of all three 
(Knierim et al., 2015). The AKIS concept becomes relevant when analysing objectives and 
organisational features (such as coordination aspects and the role of different actors) of agri-
environmental advisory programmes. It aims at describing important actors for knowledge 
innovation processes and investigating the links and interaction between them.  Intermediaries  
(Howell, 2006; Klerkx & Leeuwis, 2008; Schomers et al., 2015) and innovation brokers 
(Batterink et al., 2010; Klerkx et al., 2012; Koutsouris, 2012; Hermans et al., 2013)  are new 
structural elements, being relevant for co-production of knowledge. The ‘Agricultural 
Innovation System’ approach has been receiving growing attention in policies related to 
agricultural and environmental innovations (Röling & Wagenmakers (Ed.), 1998; Wielinga et 
al., 2008) and led to funding e.g. innovation networks or operational groups within the 
European Innovation Partnership (European Union, 2013).  
 
Governance structures in advisory services 

Birner et al. (2009, for more detailed description 2006) provide a comprehensive framework 
for analysing and designing pluralistic agricultural advisory services as one structural element 
of Agricultural Innovation Systems (AIS). The authors of the framework find it not a promising 
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strategy, to import standardised models, e.g. Train-and Visit approach in developing countries, 
even though they are viewed as ‘best practice’. Instead they recommend building capacity 
among policy-planners, managers, and researchers to identify modes of providing and 
financing advisory services that ‘best fit’ the specific conditions and development priorities of 
their country or region (Birner et al., 2009).  

 

Figure 1. "(From best practice to) Best Fit – Framework” (Birner et al., 2006) 

This ‘Best Fit’ framework disentangles advisory services into three main characteristic 
components as choice variables from a policy perspective: i) governance structures, ii) 
advisory organisations’ capacities (staff number and qualification); and  iii) management and 
advisory techniques. Additionally, the framework underlines ‘frame conditions’, to which 
advisory services have to fit. The frame conditions include the policy environment, the general 
capacity of potential service providers and ‘farming systems and socio-economic conditions’ 
(Figure 1). The framework also identifies further aspects to be analysed in relation to advisory 
services, such as the quality of advisory services, the farm households, and possible ‘impact’ 
dimensions. The research question regarding coordination structures of agri-environmental 
advisory programmes is closely related to governance structures of advisory services (Box G) 
within the ‘Best fit’ framework. It is considered as one choice variable of “fundamental 
importance in the design and reform of agricultural advisory services” (Birner et al., 2006, p. 
25). There the term refers to a variety of institutional options that exist for providing and 
financing agricultural advisory services, such as fee-based advisory services or publicly 
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funded contracts to  private companies1. To analyse the appropriateness of different 
‘governance structures’ for agricultural advisory services, Birner et al. point to Welfare and 
New Institutional economics and transaction costs theory (Birner et al., 2006, p.32). 

More recently, the term ‘governance structures’ has been described in relation to 
environmental governance as consisting of two main elements: i) actors - with their 
goals/motivations, capacities, rights and responsibilities; and ii) institutions - facilitating 
interaction (Vatn, 2015, p. 143). Actors in Vatn’s logic are differentiated into economic, 
political, and civil society actors. Similarly, the actors in governance structures can be 
separated into the public sector, private sector and third sector. In this case, third sector actors 
are separated into non-governmental organisations (NGOs) and farmer-based organisations 
(FBOs) (Birner et al., 2006, p. 18; Labarthe et al., 2013; Knierim et al., 2015). Vatn (2015) 
described the institutions facilitating interaction between those three groups of actors as:  

 
 
a) the resource regime: the rules 
governing the economic process 
including rights to resources and 
rules of interaction;   
b) the rules governing the political 
process (constitutional and 
collective-choice rules2);  
c) the institutions of civil society. 
(see Figure 2).   

 

 

Figure 2.  Governance structure according to Vatn (2015 p.144) 

 
Conceptualising governance structures in agri-environmental advisory services 
As stated initially, a successful implementation of agri-environmental schemes and the 
realisation of agri-environmental measures ‘on the ground’ are closely linked with the access 
of farmers to knowledge, their sensitization to environment-related problems in agriculture, 
and the development of farm-specific solutions. In the following sections, the general 
conceptual understanding of governance structures in advisory services is specified for the 
conditions of agri-environmental advisory programmes. 

                                                      
1 Overall 18 options are listed by Birner  et al. (2006, p.19) combining different providers and sources of finance 
from the public, private and third sector (NGOs and FBOs).  
2 Constitutional rules determine, for example, the bodies of political decision-making and who are elegible to 
participate in political decision-making. Collective-choice rules are rules that define the specific procedures of 
collective decision making. (Vatn, 2015: p.144) 
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Characteristics of agri-environmental advisory programmes 
Agri-environmental advisory programmes tackle a variety of topics related to environmental 
health and sustainability of farming. The objectives and therefore content of agri-
environmental advisory services are either determined by the environmental problem, often 
biodiversity losses or water pollution, or by the farmer’s ‘problem’, often related to legal 
requirements for farming or voluntary certifications.  Agri-environmental schemes and 
measures could be considered as the area overlapping both interests, as they are currently 
one political instrument to solve environmental problems related e.g. to biodiversity or water 
quality. Supporting the farmer in choosing and implementing agri-environmental measures on 
farm is a main advisory task in this realm. Knierim (1997) provides a classification for farmers’ 
demands for agri-environmental advisory services: 1) knowledge about current rules and 
regulations (cross compliance or greening); 2) decision and implementation support with 
voluntary options for agri-environmental measures by providing and structuring information (at 
the level of process changes) and by critically questioning; and 3) decision and implementation 
support in adapting ecological aspects to whole operations, or a specific farm enterprise 
branch, in which the advisor accompanies the entire process and constantly encourages 
monitoring the progress. 

Agri-environmental advisory programmes have some specifics that differentiate them from 
production-oriented agricultural advisory programmes. The common feature is the target 
group, which are farmers, including farm enterprise managers or land managers. The specifics 
include problems related to the challenge of combining agricultural production knowledge with 
environmental knowledge. According to the authors, these are: 

 i) A role conflict of advisors. Advisors in agri-environmental advisory programmes often have 
difficulty conveying innovations related to environmental-friendly production practices that are 
not demanded or of interest to the farmer in the first place. Hejnowicz et al. (2016, p.240) 
speak of “tensions arising from the competing agendas and objectives of the different actors 
involved [...], for instance, farmer selection of management options versus Natural England’s 
target environmental objectives. Farm advisors suggested that they had to negotiate this 
balance whilst also serving the needs of their clients.”  

ii) Challenging knowledge qualification requirements for advisors. Advisors in agri-
environmental advisory programmes, e.g. biodiversity advisory services that are just 
developing in Germany now, have the task of discussing the environmental impacts of their 
farming practices and options for change with farmers. For this task the advisor needs to know 
a lot of detailed nature-related knowledge. Additionally, trust within the advisor-farmer 
relationship is a precondition for initiating change processes in farming behaviour. In Germany, 
currently discussed among actors involved in biodiversity related advisory programmes is: 
when is it useful and practicable to involve (or in privatised systems, contract) an agricultural 
advisor and an environmental advisor as a team?     

iii) High diversity of agricultural and environmental actors. The recent development of 
pluralistic advisory services already implies a growing diversity of actors involved in advisory 
services; this becomes even more evident for agri-environmental advisory programmes. 
Institutional arrangements are manifold and are highly affected by the historical development 
of the national agricultural advisory system, especially its privatisation and centralisation 
status.  
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iv) Linkages and cooperation between actors. The level of cooperation and linkages between 
the different actor groups from the public, private and third sector highly influences the 
development and implementation of agri-environmental advisory programmes. Different levels 
of linkages are useful: linkages between agricultural and environmental actors as well as 
linkages between public, private and third sector actors. Conflicts regarding objectives and 
further arrangements of agri-environmental advisory programmes most likely occur, for 
example, when agricultural and environmental public authorities are not well interlinked and a 
cooperative working atmosphere for designing such programmes is missing. 

v) No clear border between advice and educational activities. Agri-environmental advisory 
activities often include or rely on awareness raising activities as a pre-requisite for demanding 
agri-environmental advisory services (Klerkx & Jansen 2010). Methods for awareness-raising 
are often based on group approaches and closer to learning and information situations - and 
therefore educational activities - than farmers’ problem-based advisory activities (Hoffmann et 
al., 2009). 

An analysis framework for governance structures in agri-environmental advisory 
services   
The following framework that aims at analysing governance structures and coordination 
aspects in agri-environmental advisory programmes combines the framework of Birner et al. 
(2006) with the definition of ‘governance structures’ of Vatn (2015), and incorporates the 
specific characteristics of advisory programmes related to agri-environmental innovations. In 
this realm, it is important to specifically focus on interactions between the different economic, 
political and civil society actors that are involved, as the role conflict for agricultural advisors 
in conveying environmental concerns and related innovations is centrally influenced by 
interactions. The complexity of agri-environmental advisory programmes is expected to be 
higher than in agricultural advisory programmes, because more actors are integrated, as they 
come from the agricultural and the environmental field.  This is a challenge not only with regard 
to the core advisory activities but also for related quality management in such programmes 
and necessary competence development of advisors. Coordination within agri-environmental 
advisory programmes, which integrate this diversity of actors, is challenging.  Additionally, as 
shown above, it is difficult to draw a clear border between agri-environmental education and 
agri-environmental advisory services methodology-wise and therefore also governance-wise. 
Hence, it is necessary to also consider actors and their interactions from the field of education 
related to agriculture and environment. Figure 3 aims to visualise the above mentioned 
aspects shedding light explicitly on the Box G: ‘governance structures’ as a characteristic of 
advisory systems in the ‘Best fit’ framework (Figure 1) and incorporating them in the figure of 
Vatn (2015).  
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Figure 3. Analytical framework for governance structures of agri-environmental 
advisory services (Source: own figure influenced by Birner et al. (2006) and Vatn (2015 p. 
144)) 

Here, political actors are considered as all actors involved in the decision about the design of 
an agri-environmental advisory programme and the implementation of the programme, as well 
as the monitoring and evaluation activities. Presumably in some cases it might be difficult to 
clearly differentiate between the political actors in ‘Agri-environmental scheme’ development 
and involved in the agri-environmental advisory programme. Economic actors in the 
governance of agri-environmental advisory services are considered mainly as the clients and 
the providers of advisory services. Interactions according to Vatn (2015) may be governed by 
trade, command, community rules, or no rules; differentiation between formal and informal 
rules is important.  

Open questions regarding this framework are:  

 Are public advisors in public authorities political or economic actors? Vatn (2015) 
mentions, “that the same person may be an economic and political actor, as well as 
participating in civil society. We talk here of roles. Economic actors may be private, 
state or community based.[...] We may define civil society as the arena for creating the 
normative basis of a society and civil society actors as the set of actors expressing the 
interests and will of citizens.” (Vatn, 2015, p.144). This means that for public advisors 
it depends on the task they fulfil in an agri-environmental advisory programme, for 
example, designing the programme, or being a contractor like any other private 
advisor;  

Governance structures of agri-environmental advisory services
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actions and interactions
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environmental 
public authorities

Interactions: 
Conflicting or
cooperative?

Political actors
(goals, actions and interactions) :

Institutions governing the
policy process: constitutions and
collective-choice rules

Resource regimes: 
institutions governing rights to
resources and interactions
between economic actors

farmers

Private, indepen-
dent advisors

Economic actors
(preferences and actions:

Other economic
actors relevant for agri-
environmental innovations

 

1724



 

 Which relationship links the other characteristic elements, including the capacity and 
management of service providers (Box M) and advisory methods (Box A), both needed 
for agri-environmental advisory services (Birner et al., 2006)? 

 What is the relation between coordination aspects and governance structure? 
‘Coordination’ is understood here not as similar to governance, but as a specific task 
and form of interaction of actors within a governance structure. The main analytic 
question so far is ‘who needs to coordinate what within an agri-environmental advisory 
programme?’ More specifically,  to what degree and in which form and intensity do, for 
example, private advisors or farmers’ organisations, participate in the process of 
designing an agri-environmental advisory programme.    

Preliminary reflections upon the roles and the coordination challenges of political and 
economic actors in two German agri-environmental advisory programmes   
In this section, empirical insights from advisory services related to biodiversity conservation 
and water protection in agriculture are briefly presented and reflected on by applying the above 
framework to analyse briefly the actors involved, and their role with regard to coordination.  

Biodiversity advisory services (BAS) in Germany 
The following information and reflections are based on the participation of one of the authors 
in a two-day workshop on advisory services related to biodiversity and agriculture (BAS), 
where different approaches were presented and discussed by approximately 30 participants 
including advisors, administrative staff, and researchers involved in BAS (also compare Knuth 
et al., 2015).  

Biodiversity-related agricultural advisory services (BAS) in Germany have now existed for 14 
years. The approaches show how diverse their organisation and financing within Germany 
are. Moreover, the approaches also highlight how closely the BAS are related to the historical 
development of agricultural advisory services within each German state, especially because 
of its federal governance structure in policies related to agricultural education and advisory 
services. In Saxonia, with a just recently privatised advisory system, the German umbrella 
association of Landcare Associations3 (DVL) - a non-governmental organisation - is the 
coordinating institution for the BAS programme, but further providers come from the private 
and third sector and BAS is mainly financed through European rural development funds 
(EAFRD). In contrast to Saxonia, and other privatised advisory systems (especially in East 
Germany), BAS in Rhineland-Palatinate is integrated into public advisory services provided 
by state and local agricultural offices (‘Offizialberatung‘), which are in the middle of 
restructuring agricultural advisory services by reducing services to information and advice 
related to the Global Challenges, mentioned at the beginning. BAS in Rhineland-Palatinate is 
financed out of the state budget; EU funds are not used.  In the state Mecklenburg-Pomerania 
two parallel BAS approaches exist, both related to agri-environmental measures and one 
stronger to the CAP Greening Compliance than the other. In both approaches, mainly private 
and non-governmental advisory organisations are involved in the development, coordination, 
and provision of BAS. One approach, related to Greening, choice and implementation of  agri-

                                                      
3 For further information on Landcare associations (LCA) Schomers et al. 2015 provide a case study examining 
the potential role of LCAs as intermediaries to improve the performance agri-environmental measures framed as 
payments for ecosystem services.   
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environmental measures at the farm level, are financed (only) by farmers, mostly large farms 
(>500 ha). Another BAS approach is financially supported as a pilot project by the state.  

Political actors in these approaches that are involved in coordination activities such as 
developing, deciding about and implementing the design of an advisory programme include 
public authorities on state level, such as Ministries and subordinated state offices. However 
increasingly private and non-governmental actors become active in developing BAS 
approaches, and mainly public authorities provide financial support. Economic actors as 
providers and clients of advisory services in this realm would include, for example, private, 
independent or public advisors as well as conventional and organic farmers. Considering the 
history, BAS in Germany appears to have been first developed  for organic farmers (van Elsen 
(Ed.), 2008). In later years, BAS has also become interesting for conventional farmers in 
relation to agri-environmental measures. Here it becomes clear that a historical view for 
analysing governance structures within the framework outlined above is necessary to develop 
a better understanding of who are, or have been, the actors involved and what are their goals 
and preferences. This is supported by Labarthe (2009) and his approach of combining a 
historical institutional analysis with a social network analysis for analysing the Dutch and 
French advisory system with regard to multifunctional agriculture.  

Agricultural advisory services to support the Water Framework Directive (WFD) in 
Germany 
The following case provides an example of the process of designing ‘agri-environmental 
advisory services with regard to the Water Framework Directive’, here onwards shortened to 
‘Water Advisory Services’ (WAS). In 2012 both authors were involved in developing a 
conceptual framework for WAS for the German state Brandenburg commissioned by the state 
environmental office in Brandenburg. This state has a high level of privatisation and 
commercialisation of its agricultural advisory services, meaning no official public advisory 
infrastructure or financial support for advisory services exists and only actors from the private 
and third sector, most often private, independent advisors, are supposed to provide 
agricultural advice to farmers and farm enterprise managers (Knuth & Knierim, 2013).  
 

The conceptual WAS design is based on an analysis of seven other German states and their 
WAS approaches in combination with investigating the current situation in Brandenburg with 
particular interest in who provides already WFD related information and/or advice. Preliminary 
results were discussed with actors from environmental and agricultural authorities at state 
level. Private, independent advisors as economic actors could be scarcely integrated, as, for 
example, only 7 advisors followed a workshop invitation to discuss options for providing (and 
financing) WAS in Brandenburg. An interesting fact in this case is that this conceptual design 
was commissioned by the state environmental authority from a research institution without 
notable involvement of the agricultural public authorities. Agricultural administrative staff were 
later involved in workshops presenting and discussing (preliminary) results. However, the 
concept developed in 2012 has not been visibly implemented. Presumably, this is because 
WAS implementation needs a close, cooperative interaction between policy-makers from the 
Ministry of Agriculture and the environmental state office (as the commissioner of the 
conceptual design), for example to use Rural Development Funds for this. This cooperative 
interaction appears to be difficult in Brandenburg.  
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Conclusions 
The differentiation of actors within the framework into political, economic and civil society 
actors helps to differentiate actors according to their roles in agri-environmental advisory 
services. The combination of the Best fit framework with Vatn’s (2015) explanation of 
(environmental) governance structures aimed at integrating environmental aspects of agri-
environmental advisory services into the Best fit framework. The first application of the 
framework revealed that further reflections and adaptation of this framework are 
indispensable. In the application process of the framework it became visible that, in particular, 
the resource regimes were very difficult to operationalise for advisory services; similar 
experiences could be made for the institutions governing the political process. It seems to be 
more applicable to use the categories of provision and financing of advisory services (see 
Birner et al., (2006)), and add the task or process of designing agri-environmental advisory 
programmes including monitoring and evaluation. Furthermore, the impact and outcome of 
agri-environmental advisory services need to be integrated into the framework, as they provide 
important means to assess the appropriateness of the governance structure.  
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Abstract: Governance and operation of a pluralistic and demand driven extension services 
system is very different from a top down centralised system of extension. While many actors 
sing about it unfortunately this has eluded many. We designed a qualitative study to 
understand how a pluralistic and demand driven extension service is governed and operated 
in Malawi. We identified four districts, two of which were known to have successfully 
implemented and two which were struggling to implement pluralistic and demand driven 
extension services. We targeted two structures - the Area Stakeholder Panel (ASP) and the 
District Stakeholder Panel (DSP). Focus group discussions and key informant interviews were 
conducted with actors at ASP and DSP respectively. We used content analysis to analyse the 
data. Our findings showed that governance and operation was double faced. On one hand we 
found that the structures were there on paper; on the other hand we found that actors had not 
embraced pluralistic and demand driven extension service provision. Ultimately we noted a 
dual existence of top-down and bottom-up approaches with a dominance of the former. There 
is in general a big governance and operational dilemma amongst the actors as they try to 
embrace pluralistic and demand driven services. There are struggles amongst actors for 
recognition and attribution of results of projects. On the other hand there is an inferiority 
complex amongst farmers and local structures over shadowing each other. There is also 
political interference in the structures. We recommend setting up a district sector wide 
approach for single basket pooling of resources. Besides we strongly recommend attitudinal 
change through capacity building on governing and operating a pluralistic and demand driven 
extension service. 
 
Key words: Governance, operation, innovation, actors, AIS, pluralistic, demand driven 
 
 
Introduction 
Many governments have transformed their extension systems to be pluralistic and demand 
driven in response to changes from transfer of technology model (ToT) to agricultural 
innovation system (AIS). In this paper we consider the governance and operational dilemmas 
of providing a pluralistic and demand driven extension service in Malawi. We are inspired by 
the definition of governance by Cheema et al., (2007, p6) which states governance is those 
institutions and processes through which government, civil society organisations, and the 
private sector interact with each other in shaping public affairs, and through which citizens 
articulate their interests, mediate their differences, and exercise their political, economic and 
social rights. In our specific context we call all the players actors who interact in the provision 
of pluralistic and demand driven services. In this paper we interchangeably use the phrases 
“AIS” and “pluralistic and demand driven extension services” to mean the same thing. 
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The perceived importance of the AIS approach 
The Agricultural Innovation System (AIS) perspective emerged as a response to the 
challenges of the theory of adoption and diffusion of innovations, which was preoccupied with 
studying why and how people come to adopt or not to adopt new agricultural innovations and 
practices (Assefa & Waters-Bayer, (2007) in Leeuwis 2004). The adoption and diffusion theory 
was felt to be top- down and non-responsive to farmers needs while the AIS is increasingly 
being recognised as an organisational phenomenon influenced by individual and collective 
behaviours (World Bank, 2006 in Ekboir et al., (2012). Douthwaite et al. (2001) argued that a 
successful technology represents a synthesis of the researcher and key stakeholder’s 
knowledge sets, and creating this synthesis requires more interaction and negotiation instead 
of assuming a new technology is ‘finished’ when it leaves the research institute. The 
importance of interaction, coordination, and collective action in innovation systems has been 
recognised for more than two decades (Freeman, 1987; Lundvall, 1992; Nelson, 1993- in 
Mundial, B. (2012)). Some of the important reasons include what Ekboir, et al. (2012) argued, 
that AIS actors need to interact and address issues collectively including improved 
identification of opportunities for and challenges with innovation; leveraging of human and 
capital resources; learning and information sharing; and economic and/or social benefits. 
Ekboir et al. (2012) added that interaction and coordination may also improve the design and 
implementation of innovation policies by allowing more actors to voice their needs and 
concerns, resulting in more inclusive policies and faster diffusion of innovations. Stronger 
interaction and coordination also induce all actors, especially public research and extension 
organisations, to be more aware of and responsive to the needs and concerns of other actors, 
especially resource-poor households. 
 
Practical challenges of AIS approach 
Promoting interactions amongst actors is not a simple and straight forward thing as there are 
governance and operational challenges to surmount. There is a need for ‘systemic 
instruments’ focused on enhancing multi-actor interaction, reducing institutional barriers 
(Smits et al., 2004; Wieczorek et al., (2012) in Turner et al., (2013)) and seeking 
complementarities among structural elements in the AIS. Turner et al. (2013) added further 
that remaining challenges to effective interaction between research organisations and 
knowledge users include ongoing competition for funding, a historic research culture of 
operating in disciplinary silos, and funding mechanisms that focused on academic evaluation 
criteria. Turner et al. (2014) gave some examples of systemic problems as: (i) a lack of 
facilitative and transformational leadership and systemic intermediaries to support the 
formation of strategic innovation agendas in vertically and horizontally fragmented industries; 
(ii) a culture of hunting for funding within research organisations - hindering sustained 
involvement of researchers in innovation; (iii) a large number of actors in the R&D component 
of the AIS competing for public resources to pursue uncoordinated innovation agendas; and 
(iv) a lack of institutional support for interactions amongst actors and roles such as innovation 
platforms and innovation brokers. Turner et al. (2014) further added that the existing New 
Zealand AIS limits innovation to a linear process; restricting opportunities for innovation to 
occur and fostering competition amongst organisations that collectively have much to 
contribute to innovation in the agricultural sectors through constructive collaboration and roles 
in all facets of the innovation process. A study by Pamuk, et al. (2014) found that adoption of 
agricultural innovations through innovation platforms robustly promoted the adoption of crop 
management innovations across research sites but there were no significant effects for other 
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domains of innovation. Their results also showed that not all innovation platforms were equally 
successful and they presented evidence that the performance of these platforms depended 
on specific dimensions. Friederichsen, et al. (2013) found that competing models of innovation 
informing agricultural extension, such as transfer of technology, participatory extension and 
technology development and innovation, are often presented as antagonistic or even mutually 
exclusive but yet extension workers as well as managers integrate the reform discourses into 
the still-dominant transfer of technology model. 
 
From the literature, we find that there are different interests, agendas, resource endowments 
and standpoints amongst actors in so far as AIS is concerned. As such it became interesting 
to see how governance and operational dilemmas are dealt with in a pluralistic and demand 
driven extension service provision. We also noted that in the literature cited there is a large 
focus on innovation as technology. While that is correct, we find that other aspects that 
together constitute AIS are ignored. Poppe (2012) mentioned that there are four aspects of 
innovation: product, process, marketing and organisation form. In this study we are concerned 
with governance of all components of innovation. The following research questions were 
answered in this study; (1)  what are the governance and operational dilemmas that exist in a 
pluralistic and demand driven extension service; (2) how and to what extent are various actors 
interacting; and (3) whether and how actors are responding to farmers’ demands. 
 
In the context of Malawi, the pluralistic and demand driven extension services which are 
implemented through the District Agricultural Extension Services System (DAESS) herein is 
defined as the Pluralistic and demand driven services. According to Malawi Government, 
(2006) several structures have been set up through which farmers are supposed to be 
represented in the Area Stakeholder Panel (ASP) and the District Stakeholder Panel (DSP). 
There are other structures but we identified these two because they include farmers while the 
other structures are for experts and council members only. In the sections below we give some 
detailed information about the ASP and the DSP. 
 
The District Stakeholder Panel (DSP) 
The DSP is a platform where service providers and farmers plan and coordinate their activities. 
The purpose of the DSP is to act as a forum for dialogue among all actors thus providing 
agenda for demand and feed-back to which the services system as a whole has to respond. 
The DSP represents all actors in the agricultural sector at district level. The panel is composed 
of heads of agriculture technical departments at the district level, representatives of 
Smallholder Food Security Farmers (who should form 50% of the total membership), Semi-
Commercial and Commercial Farmers, Farmer Organisations (FOs), NGOs, agribusiness 
groups, community-based organisations and a member of a relevant service committee of the 
assembly. Each DSP has no more than 20 persons for effective management and, in the spirit 
of equalisation, marginalised sectors of the community have good representation in the DSP. 
 
The Area Stakeholder Panel (ASP) 
The ASP represents all actors in the agricultural sector at traditional authority (TA) level. The 
ASP is composed of all extension workers of the Ministry of Agriculture. Other members are 
representatives of Smallholder Food Security Farmers (who should form 50% of the total 
membership), Semi-Commercial and Commercial Farmers, Farmers Organisations, NGOs, 
agribusiness groups, community-based groups and relevant committees of the assembly. The 
Agricultural Extension Development Coordinator (AEDC) provides secretarial services. The 
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ASP is a member of the Area Development Committee (ADC). The ADC looks at general 
issues of development at Traditional Authority (TA) level while the ASP is solely responsible 
for agricultural activities at that level. Figure 1 shows the structures studied and how they 
relate to each other. 
 

 
Figure 1. ASP & DSP in relation to other local government structures 
 
The two structures described above (DSP and ASP) were the centre of analysis in this study. 
They are the only structures where farmers are represented. The other platforms namely 
District Agriculture Committee (DAC) and the District Agricultural Extension Coordination 
Committee (DAECC) have not been included in this study on the basis that they do not have 
the participation of farmers. 
 
Methodology 
The study was qualitative in nature and we used grounded theory to guide data collection 
methods and analysis (Glaser et al., 1967). Primary data were collected from various actors 
using purposive sampling as we specifically targeted members of ASP and DSP (Mammen et 
al., 2012). The actors included government officials, NGO officials at district and field levels 
and farmers. We used key informant interviews and focus group discussions as key tools in 
data collection. Secondary data were obtained from documents collected from the various 
actors. We purposively sampled four districts with Mulanje and Ntcheu known to be performing 
well in implementing pluralistic and demand driven extension services while Mchinji and 
Nkhatabay were known to be struggling with implementation of the pluralistic and demand 
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driven extension services (Limbani, personal communication, January 2016). A Map of Malawi 
is provided in Figure 2 with the study districts highlighted. 

 
 
Figure 2.  Map of Malawi with study districts highlighted 
 
To increase the reliability and validity of our findings we used several theoretical assumptions 
of qualitative research (Gelo, 2012). First we used epistemological assumptions in trying to 
reduce the distance between the research team and the respondents. We collaborated to a 
great deal with the respondents by spending a lot of time in the field. We also used ontological 
and rhetorical assumptions (Gelo, 2012). Ontologically we have reported the results of the 
study using quotes and themes of words of respondents and we have provided evidence of 
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different perspectives. We have also rhetorically reported the results by using an engaging 
style of narrative. We have used the first person pronoun. 
 
Selection of respondents 
Respondents were selected based on their membership in both ASP and DSP meetings. To 
make sure that this was a reality, the District Agriculture Development Office (DADO), which 
is the secretariat for agricultural activities at the Council level, remained a contact and starting 
point. The DADO listed the actors that were active in the DSP and ASP. While there was 
motivation to conduct 100% sampling, there were challenges that were encountered so a few 
were left out as explained under study limitations. Key informant interviews were conducted 
at DSP level while Focus Group Discussions were conducted at ASP level. Table 1 lists the 
actors who were engaged in the study both at ASP and DSP levels. 

 
Table 1. List of actors engaged in the study 
 
District Actor’s name Structure 
Mulanje District Stakeholder Panels Key informant 

interviews participants 
District Agriculture Development Office-DADO 2 
Adventist Development and Relief Agency- 
ADRA 

1 

Churches Action in Relief & Development- 
CARD 

1 

Mulanje Mountain Conservation Trust- MMCT 1 
Area Stakeholder Panel Focus group discussion 
Mimosa 1 (13 participants) 
Mthiramanja 1 (11 participants) 
Thuchira 1 (16 participants) 
Mulanje Boma 1 (12 participants) 

Nkhatabay District Stakeholder Panels Key informant 
interviews participants 

District Agriculture Development Office-DADO 3 
Livingstonia Synod AIDS Programme –LISAP 1 
National Association of Smallholder Farmers’ 
Association of Malawi- NASFAM 

1 

Catholic Development Commission in Malawi- 
CADECOM 

1 

Area Stakeholder Panel Focus group 
discussions 

Malengamzoma 1 (12 participants) 
Mkumbira 1 (11 participants) 
Fukamalaza 1 (15 participants) 

Ntcheu District Stakeholder Panels Key informant 
interviews participants 

 District Agriculture Development Office- DADO 3 
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National Association of Smallholder Farmer’s in 
Malawi-NASFAM 

1 

Center for Community Organisation and 
Development-CCODE 

1 

Protofeeds 1 
Catholic Relief Services- CRS 1 
Hunger Project 1 
Catholic Development Commission in Malawi- 
CADECOM 

1 

Area Stakeholder Panel Focus group 
discussions 

Kwataine 1 (9 participants) 
Champiti 1 (14 participants) 
Nsipe 1 (12 participants) 

Mchinji District Stakeholder Panels Key informant 
interviews participants 

 District Agriculture Development Office- DADO 2 
Farm Concern International 1 
Heifer International 2 
International Potato Centre 1 
Concern Worldwide 1 
District Council 1 
Galaxy Radio 1 
Churches Action in Relief & Development- 
CARD 

1 

Catholic Development Commission in Malawi- 
CADECOM 

1 

Area Stakeholder Panel Focus group 
discussions 

Zulu 1 (15 participants) 
Msitu 1 (11 participants) 
Kapondo 1 (16 participants) 
Dambe 1 (15 participants) 

 
 
Data collection, handling and analysis 
To ensure data quality, the researcher engaged experienced graduates in the area of rural 
development and extension who were thoroughly oriented on the objectives of the study and 
the tools that were used (Shenton, 2004; Patton, 1999). We conducted a day-long training 
with research assistants where the research tools were reviewed and pretested. The questions 
were deliberately open ended to guide a technical discussion where probing helped extract 
information from respondents as according to Legard, R. et al. (2003). All data from FGDs and 
key informants were recorded in a Microsoft Word File to facilitate content analysis of the data 
collected (Hsieh et al., 2005; Graneheim et al., 2004). Table 2 summarises the research 
design. 
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Table 2. Research Design Table 

Objective Source Method Tool Analysis 

To determine the governance 
and operational dilemmas 
that exist in a pluralistic and 
demand driven extension 
service 

Govt officials 

Actors 

Farmers 

KII Checklist  

 

 

 

 

 

 

Theme 
identification 

Content 
analysis 

 

 
To assess how and to what 
extent various actors were 
interacting 

 

Govt officials 

Actors 

Farmers  

 

KII Checklist 

To determine whether and 
how actors were responding 
to farmers’ demands. 

ASP Executive 
members 

Extension Officers 

Focus Group 
discussions 

Key 
informant 
interviews 

Checklist 

 
In analysing the data we considered a number of analytical frameworks and settled on one 
developed by Birner, et al. (2009) which disentangles the major characteristics of pluralistic 
and demand driven extension services into: (1) governance structures; (2) capacity; (3) 
management and organisation; and (4) advisory methods. Birner’s framework enables us to 
consider all the four aspects of innovations which are product, process, marketing and 
organisational (Poppe, 2012). An alternative framework by Turner, et al. (2014) has a narrow 
view of innovations toward the co-development of technologies. We summarise and describe 
the four characteristics of AIS in Table 3. 
 
Table 3. Four characteristics of AIS according to Birner et al. (2009) 
# Characteristics of AIS Description 
1 Governance structure Institutional set-up of agricultural advisory services; public-private-

partnerships in financing, level of decentralisation and 
Partnerships/linkages 

2 Capacity Human resources (staff numbers, training levels, skills and 
experience) as well as physical infrastructure, the vehicles and 
financial resources. 

3 Management Management style (top-down or participatory, rule-focused or 
results-focused), as well as the procedures for planning, monitoring, 
and evaluating advisory activities, and for managing financial and 
human resources. 

4 Advisory services Advisory methods used by the field staff in their interaction with 
farmers 

Adapted from Birner, et al. (2009) 

Results of the study 
We have presented the results of the study with respect to the criterion developed by Birner 
et al. (2009), hence there are three subsections; we present findings with respect to 
governance structures and then with respect to capacity, and conclude by presenting 
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combined findings for management and advisory services. We noted that the characteristics 
are very much intertwined. Our interest was in the content and as such we have not separated 
issues by DSP, ASP or each particular district. 
 
Governance structures 
Each district in Malawi has a Council which coordinates the activities of various ministries 
including agriculture. The agriculture office (herein referred to as DADO) is secretariat for all 
agricultural activities at district level. According to DAESS the DADO is responsible for forming 
and making sure that DSP and ASP are up and running. As such we found out that many 
actors looked at the DAESS as the responsibility of the DADO; for example many actors said 
that they did not feel the need to work on enhancing the structures of the DAESS so as to 
enforce unity and togetherness in providing services to farmers as their one client/end user of 
various innovations they promoted. We found different scenarios in the districts in that in some 
cases some actors were not fully known by the DADOs. Likewise we also found some actors 
that had no idea about the DAESS. We also found that there was a tendency for most actors 
to form their own contact groups such that there was a plethora of contact groups within the 
same villages, each formed at the behest of an incoming intervention bypassing the ASP. 
 
In two districts where DAESS was known to be successful we learnt that DSP had met once 
per year while it was supposed to have met four times. In the other districts the meetings had 
not taken place at all over the past year. The DADOs mentioned that massive staff turn-over 
was one contributing factor. The other factor identified was unavailability of financial resources 
to pay for provisions of the meetings. This was a surprise finding, but digging deeper we learnt 
that in fact the real problem was not money, as many actors could easily put together their 
financial resources to support either the DSP or the ASP. One respondent had this to say “Let 
us be honest here. As much as we would wish the extension providers to complement each 
other’s efforts, each is bound by specific agenda and objectives which are formulated at 
headquarters’ level. Districts are points of service delivery, and most officers are not 
necessarily concerned with strategic objectives and planning. Their mandate is to implement. 
Hence very doubtful they could effectively change the implementation approach” (Mulanje 
DSP member). We found out that the secretariat, apart from receiving normal funding to carry 
out activities, also had access to special funds whose allocation was supposed to be decided 
in consultation with farmers; this was not happening. In total the money available for extension 
services from all actors and government put together shows that more money is used as 
compared to the past twenty years, but due to poor coordination it feels like there is less money 
being spent (Masangano, 2015). 
 
In terms of partnership we found in all four districts that several actors had entered into 
partnership agreements. The partnerships were not documented but a classical case was 
found in Mchinji where Heifer International (responsible for dairy) worked with various 
stakeholders as shown in Table 4. 
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Table 4. Summary of roles and responsibilities in a partnership 
# Actor Roles and responsibilities 
1 Heifer International Implementers of Mchinji Livelihoods Improvement Project -

provides dairy cows to farmers 
2 GoM-Agriculture (DADOs 

Office) 
Provides technical veterinary services 

3 GoM Department of 
Water/ PumpAid 

Drilling of boreholes for water supply for the animals 

4 GoM- Ministry of Health Provision of training on HIV & AIDS prevention, mainstreaming 
and training on nutrition 

5 World Vision Malawi Provision of Village Savings and Loans services 
(GoM  = Government of Malawi) 
 
We found similar arrangements in Nkhatabay where Harvest Help Find Your Feet had 
engaged with Community Based Organisations in various development initiatives. We also 
learnt that NASFAM was complementing CADECOM efforts in disaster preparedness and 
environmental preparedness by expanding the physical coverage. 
 
Despite the positive side of the story we also found that there were issues that needed to be 
considered in the pluralistic and demand driven services. We found out that the Ministry of 
Agriculture had not been proactive and innovative enough as a secretariat to demonstrate 
leadership to operationalise pluralistic and demand driven extension services. Instead, 
DADOs used irregular flow of finances as an excuse not to operationalise DSP. In the districts 
where the DAESS is not working at both levels (ASP and DSP members) the resounding 
theme pointed to the fact that DSPs have dismally fallen short of the roles as provided for by 
the Malawi Government (2006). In Ntcheu actors showed support only through attendance at 
functions of other actors when called upon. 
 
At the lower levels we found that the ASPs were able to aggregate their demands but there 
was no DSP to consider their needs. We found that there was a new channel that had been 
created to take the issues from ASP to the district council. Ward Councillors (politicians) were 
taking issues from ASP to the DADOs office. This new channel did not constitute in any way 
an official position that the ASP reported to the Councillors. We also found that there was lack 
of a clear coordinated communication to villages about service provider operations, and while 
it may not cause conflict or competition; the symptomatic lack of a common approach or 
agenda in reaching out to the farmers resulted in confusion among farmers about project 
objectives and service providers’ agendas. A case in point was that we found that both ADRA 
and NASFAM gave out sunflower seeds to farmers within the same locality with different 
repayment modalities. Lack of clear communication or collaboration in the delivery of these 
resulted in confusion in the community. While ADRA’s “free” package was meant as a relief 
intervention after the crop was washed away, the one from NASFAM was meant as a loan in 
kind to be repaid at harvest time. With preference for the easier way, and lack of proper 
communication about the underlying objectives, villagers misinterpreted and found fault with 
NASFAM for taking a ‘tough’ stance. We also found that the powerful actors were having an 
impact on pluralistic and demand driven. We found sadly though that actors in the private 
sector participated the least across all districts. While there had been efforts to attract private 
traders to attend DSP and ASP meetings, the response had been disappointing. In most of 
the cases it was the small agro-dealers (generally originating from the same localities) that 
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participated in meetings and delivery of extension. The big corporations/private companies did 
not avail themselves most of the time. In this regard we found that in all the four districts the 
issue of ‘who’s who’ was clearly a bone of contention in offering extension services in 
collaboration. Each actor wanted to demonstrate to their donors the direct impact of their 
efforts. So the question was who to attribute the positive results to given a joint undertaking? 
We learnt that some actors would want to exaggerate their contribution and attribute the 
success of an intervention to their individual efforts rather than acknowledge collaborative 
efforts, even if their contribution was modest. A case in point was in Mulanje where one 
organisation was struggling with implementation and the other one helped and quickly placed 
a sign post in the village overshadowing the partner. In Mchinji we found that one organisation 
constructed a warehouse for the farmers to keep produce in so that they could sell when prices 
were better; with the passage of time another NGO came and built a bigger warehouse 
adjacent to the old one blocking its accessibility and visibility. 
 
In Mulanje we found a strong political connection between development structures and the 
ruling party. The members of the Area Development Committee (ADC), whose subcommittee 
on agriculture is the ASP, were all politically connected i.e. when politicians changed, all the 
committees were changed. We found unique operating guidelines for ASP e.g. the duration of 
the term of office for ASP Executives, as one respondent remarked:  “we resolved that the 
ASP terms should coincide with national parliamentary and presidential elections calendar”. 
In the rest of the other three districts we still found power struggles between the ADC and 
ASP, more especially on perceived benefits. We found that the ADC, which looks at broader 
developmental issues (with ASP as just one subcommittee at traditional authority level) side 
lined the ASP on certain agricultural issues, e.g. receiving visitors or handling disease 
outbreaks were left to ASP but when it came to anything with immediate benefits (like 
distribution of inputs), ADC took leadership and ASP was overshadowed. In all the four 
districts we found a dual membership of most members in the ADC and ASP despite apparent 
deep misgivings between the two structures. The relations between most ASP and ADC can 
be described as a mixed bag; at best one of convenience, and at worst one fraught with 
outright hostility and mistrust. Probing revealed that other ASP members were just co-opted 
from other groups in the village to save face. This is explained by the concept of elitism and 
elite capture in the extension system in Malawi (Mapila et al., 2010) whereby the elites take 
up positions of influence. We also found that there were differences in categories of 
representatives of interest groups in ASP. For example, in Nkhatabay they emphasised 
representation of vulnerable groups like those with HIV & AIDS , while others in Ntcheu on 
mother care groups were active in persuading retention of adolescent girls in school. This was 
different in all the districts. 
 
Capacity 
The pluralistic and demand driven has allowed many actors to come together and deliver 
services. We noted the differing sizes amongst the actors and the difference in actions towards 
each other. We learnt that the DADOs office had carried out awareness on the demand driven 
extension services but still participation from the private sector was very low. Within the private 
sector the seemingly small actors were doing much better unlike the big, nationwide 
organisations. It was revealed that the decision making bureaucracy in many organisations 
contributed to minimal participation of the ‘bigger’ actors. However in terms of financial support 
to activities like field days, more was coming from the ‘bigger’ actors. 
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We found out that there were big differences in terms of the level and capacity of field agents 
representing different actors in the districts. Likewise we found that different field agents got 
updates on new innovations at different rates. There were substantial variations in access to 
the internet, newsletters and extension job aids among extension agents. We found that some 
actors were satisfied when they interacted with farmers during field days and agricultural 
shows and not through ASP or DSP meetings. They had a feeling that these were adequate 
avenues for interactions. We learnt that ‘big’ agro-dealers would easily pump money into field 
days and demonstrations but they would not attend the function to interact with farmers. Most 
agro dealers were satisfied with showcasing result demonstrations and not process 
demonstrations through trials. We noted that the entrepreneurial objective of wooing potential 
customers was the overriding one. Capacity building was not prioritised in this respect. 
 
Management and organisation and advisory methods 
We present results for two different aspects of the Birner’s et al. (2009) framework: 
Management and Organisation; and Advisory Methods because we found that there is a close 
link between the two. On management, the framework talks about either top-down or 
participatory, rule-focused or results-focused while it talks about the specific advisory methods 
used in the field under advisory methods aspect. Every time we asked about delivery methods 
all actors were quick to speak highly about pluralistic and demand driven extension services. 
All that was meant to emphasise that there was a shift from top-down approaches to bottom-
up approaches which encourages responding to the demands of farmers. In our interactions 
we learnt of a number of methods that were being used to deliver extension services including 
Farmer Field Schools, Farmer Business School, REFLECT, model villages, demonstrations, 
field days, clusters, lead farmers, agricultural resource centres, multimedia campaigns, farmer 
cooperatives and associations, and mobile platforms such as 321 or 212. Mobile platforms 
(321, 212) are toll free phone lines managed by different actors which are used to interact with 
farmers through a call centre where farmers can call and get a response to their questions. 
The list of participatory methods used increased with the sample which was an indication that 
there was indeed pluralistic of bottom-up approaches just like there is pluralistic number of 
actors. This confirmed a desire for a shift from top-down approaches to bottom-up approaches.  
 
However, despite this purported shift the reality on the ground was different. Our interactions 
with the ASP pointed to the fact that there are still top-down approaches being used. The 
service providers are bound by specific deadlines and agendas from their organisations. We 
learnt that in cases of response to demands, they were so inflexible. At the time of the study 
there were already indications of drought in certain areas but the ASPs complained of no 
response to address the drought through irrigation. A case in point was ADRA which had 
facilitated REFLECT methodology in Mulanje West leading to action plans and villager 
developed proposals, most of which were not immediately responded to. This led to the 
frustration of the communities because the responses had always been that they would find 
for them the suitable service provider/donor for their projects. And yet farmers thought ADRA 
would respond urgently to their proposal for irrigation support with the looming drought. With 
a missing link from ASP to DSP, it was difficult for actors to claim to deliver demand driven 
extension services. We found that actors valued and prioritised infrastructural projects such 
as bridges and roads over the direct soft livelihood projects, unlike agricultural as this was 
manifested in allocation of resources for agriculture at Local Development Fund (LDF). In 
Mulanje and Ntcheu the little resources sourced from LDF were being used without 
consultation with ASPs. The ASPs, though aware of the availability of the funds, were not privy 
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to the exact details and processes involved to access and use the funds. So we found that 
centralised planning was still the order of the day in most organisations. 
 
In the absence of ASP and DSP at the district level we found that there was no structure that 
linked farmers and actors including research. In some situations we found actors would work 
together (for example CARD and OXFAM in Mulanje) leaving the DADO to one side. In all 
districts, ASP members expressed discontent about being blatantly sidelined and shunned by 
several actors both at grassroots, demand aggregation level, and secondly at planning and 
service response level. They claimed service providers implemented what they had planned. 

As a result of various actions of actors, we came across notable innovations. NASFAM had 
created Associations which were producing and adding value to various items including rice, 
groundnuts and chillies. Through the pluralistic and demand driven services there had been 
adoption of technologies which had failed many years in the past, for example intensification 
of Rice technology in Kilombero planting in Nkhatabay, promoted by NASFAM and the 
Department of Agricultural Research Services, which increased seasonal quota from 9 tonnes 
to 16 tonnes of rice: a variety, newly introduced to cater for market demands,  was introduced 
to replace FAYA and other locally preferred but less marketable varieties. NASFAM offered 
the farmers practical alternatives to marketing constraints and formed associations to help 
with bulk transportation and storage. NASFAM also convinced farmers to prioritise production 
of the marketable Kilombero Rice variety over traditional FAYA and other less marketable 
varieties. In addition we found that crop varieties that were new had been introduced in areas 
that never grew them i.e. pigeon peas in Nkahatabay. The major preoccupation of people of 
Nkhatabay is fishing, and with dwindling fish supplies there was a need for alternative 
livelihoods. So through the efforts of actors the people have accepted and learnt how to 
produce pigeon peas. In Mchinji we found significant adoption of what is popularly known as 
Sasakawa – a one seed one planting station - planting method which had been rejected many 
years ago. Farmers argued that ‘maize stalks needed to talk to each other’ as a reason why 
they stuck to the past practice of planting three seeds per station. 
 
Lack of coordination amongst actors again manifested itself when we found out that there 
were conflicting methods used by various actors. Some actors gave out cash to farmers for 
attending meetings, while others provided food and others nothing. These conflicting 
approaches are a sign of failure of pluralistic and demand driven extension services. 
 
 
 
Discussion and Conclusion 
In this study we have used the framework of Birner et al., (2009) to understand governance 
and the operation of the pluralistic and demand driven extension services. The four 
components of the framework have been used in presenting the results. We noted that 
somehow issues in the framework are intertwined such that with some components we just 
had to combine them and then present them together. Nevertheless the framework has been 
able to provide results which show that pluralistic and demand driven services have a 
governance and operational structure. We hypothesised that there would be proper 
governance and operational structures which were working perfectly. We found a mixed 
situation with more negatives than positives. We found that coordination of actors at the district 
level faces a lot of challenges. Most of the challenges start with lack of proper regulation of 
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extension service delivery. There is no single work plan at the district level. A unified work plan 
could be a trap to attract funds into a basket for delivery of extension at district level just like 
there is ASWAP at national level (Ministry of Agriculture and Food Security, 2011) where 
donors and government put in money for agricultural development. With joint planning and 
execution, it means that governance will be facilitated as there will be no different approaches 
used. Failure of governance has reared its ugly head in many respects in Malawi’s extension 
system and the results are always disastrous. 
 
Since 2006, the pluralistic and demand driven concept has been prepared and shared with 
actors in the agriculture sector. However the major problem of ownership stands out clearly. 
Many of the actors think that pluralistic and demand driven services are the responsibility of 
the DADOs office. This is even common with other departments for example livestock, crops 
and land resources within the public service. Pluralistic and demand driven services require 
high levels of accountability and responsiveness amongst actors and yet actors prefer to 
implement activities as designed from their own corners ignoring farmers and even fellow 
service providers. Actors deliberately run away from ASP for their convenience of 
implementing initiatives and ultimately run away from accountability. It is known that 
participatory methods delay implementation of projects despite the known benefits that come 
in the long term (Claridge, 2004). We noted that actors valued and prioritised infrastructural 
projects like bridges and roads over the direct soft livelihood projects and agricultural activities. 
This is common when actors want to show tangible results at the end of the fixed period 
initiatives. Organisations compete to access funding and as such there is a tendency to 
engage in activities which can easily be identified, unlike provision of skills and knowledge. 
Capacity building projects are difficult to show results from (Hailey et al., 2005). Issues of 
social distance between actors and farmers are also affecting implementation of pluralistic and 
demand driven services as noted by Bentley (1994). Farmers suffer from an inferiority complex 
such that they don’t have the confidence to demand services from the perceived superior 
extension service providers given pre-existing socioeconomic inequalities and relations of 
power (Agarwal, 2001). The issue of culture is also impacting on pluralistic and demand driven 
extension services. Malawian culture promotes respect to elders and therefore what chiefs 
say is always accepted, even when it is not useful/right. So ADCs where chiefs are members 
do override the powers of ASPs and the members just take that with a pinch of salt. 
 
Pluralistic and demand driven services assume democracy has been fully embraced. The 
Malawi value system is yet to accommodate the democratic governance principles. There is 
a slow pace of mind set change among all actors. The majority of the older generation of 
extension workers, still stuck in the traditional technology transfer philosophy that farmers’ 
knowledge is inferior, need to look to extension to provide solutions to the prevailing problems. 
Farmers remain unconvinced that they can question extension and demand better services. 
Ultimately this forces service providers to be rooted in the old top-down approach and not 
ready to listen to criticism from the farmers or to demand accountability as advocated by 
pluralistic and demand driven services. In this era of pluralism, it has become common for 
actors to engage with villages through traditional leaders to facilitate formation of “own” contact 
groups bypassing both the ASP and DSP. It apparently seems fashionable for each 
organisation to be establishing its own coordination committees in the villages instead of 
empowering the already existing groups (ASP). The councils seem to be less bothered by this 
proliferation of several development committees in the same locality; it certainly has brought 
about ad hoc implementation patterns in the pluralistic and demand driven system. We think 
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that if the existing structures were empowered and properly capacitated there would be no 
need for organisations to do baseline studies to collect data which are always available in the 
ASP.  
 
So far we note that actors are still following a functional participation approach as described 
by Cristóvão et al. (2005) where extension service providers engage communities with pre-
packaged objectives and activities with the expectation that people’s problems will fit with 
these predetermined objectives. Nevertheless, the benefits derived from pluralistic and 
demand driven services have allowed farmers to benefit knowledge and technologies that they 
are implementing to advance their farming businesses. The intervention by Ward Councillors 
in place of ASP is uncalled for because they are political players who represent the interests 
of certain people and not others. The office of the DADO now has to single handedly address 
issues which could be addressed by a broad spectrum of actors. There is a strong call to 
detach development from partisan politics as it serves the interests of particular groups and 
not the entire population. The sizes of actors have a bearing on pluralistic and demand driven 
services as well. In some organisations, decision making is still centralised, while they are 
operating in a decentralised environment. If all actors decentralised properly it would mean 
that even low level staff could make decisions on budgets, mandates and approaches. 
 
Through this study we have been able to demonstrate that there are governance and 
operational dilemmas concerning pluralistic and demand driven extension services. There is 
a need for serious capacity building and change of attitude for it to become a reality. Further 
we suggest that starting from the DADOs office, each and every actor should embrace 
pluralistic and demand driven service provision. DSP and ASP need to start running 
effectively. It is clear that farmers and other actors’ reservations about capacity and 
effectiveness of ASP and DSP have evolved on the back of other frustrated and demoralised 
structures that crumbled under the weight of dormancy and inactiveness. The way pluralistic 
and demand driven services has performed so far requires that some elements be modified 
to reflect the context in which it is operating. The people, the culture and capacities need to 
be considered otherwise we will be stuck with top-down approaches which are disguised as 
bottom -up approaches. It would be necessary to set up a district basket fund where different 
actors would put in money and use it for implementation.  
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Abstract: The Australian agricultural research, development and extension (RD&E) system 
is an interesting and complex case of impacts and governance challenges arising from the 
privatisation of agricultural extension in Australia and internationally. This paper is an inquiry 
into the process of setting up a national, multi-stakeholder project collaboration aimed at 
stimulating the role of the private sector in the Australian agricultural extension and innovation 
systems. Following description of the project’s action research design and use of a theoretical 
framework adapted from agricultural innovation systems (AIS) scholarship, the paper 
discusses the challenges the project faces in pursuing its aim of establishing an innovation 
platform to reframe current RD&E practices and governance arrangements towards an 
enhanced agricultural innovation system based on the collaboration of multiple actors. One 
fundamental challenge for the project emerging from initial findings is that its objectives tend 
to lead stakeholders toward an instrumental conceptualisation of the role of the private 
advisory sector in the AIS as one of demand and supply of services. This understanding poses 
challenges to the project process itself and potentially inhibits the project’s vision of 
establishing and facilitating the governance of co-innovation processes by supporting new 
roles for advisers as key actors and contributors within the Australian innovation system. The 
paper describes these emergent challenges and initial project responses.  In this way, the 
paper addresses the project as an ‘innovation platform in action’, offering to progress 
understanding of how to advance the establishment of innovation platforms within situated AIS 
more widely. 

 

Keywords: Privatised agricultural extension, governance, innovation systems, co-innovation 
platforms 

 

Introduction 
The role and importance of farm advisory services in supporting producers to meet new 
challenges is of interest to both academic and political agendas (Fraure et al., 2012; Prager 
et al., 2016). Accompanying this interest has been empirical research into the challenges and 
impacts from privatisation of agricultural extension services and the increased reliance on 
commercial providers in agricultural extension systems, particularly in the European Union 
(EU) (Klerkx & Proctor, 2013; Prager et al., 2016).  This research has revealed specific impacts 
of privatisation on the agricultural extension system including disconnects in the social 
organisation of the innovation system such as the exclusion of particular types of agricultural 
producers from relevant knowledge systems (Labarthe & Laurent, 2013; Prager et al, 2016); 
reduced links between private sector advisers and new knowledge/research (Klerkx & Proctor, 
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2013); and reduced professional pathways and capacity development opportunities for 
advisers (Labarthe, 2009).    

The Australian agricultural research, development and extension (RD&E) system is an 
interesting case of these impacts arising from the privatisation of extension and the associated 
challenges for the agricultural innovation system (AIS) (Murphy et al., 2013; Klerkx & Nettle, 
2013; Hunt et al., 2014). Following significant institutional change over the course of three 
decades, the Australian RD&E system is recognised as particularly complex and diverse (Hunt 
et al., 2014; Robertson et al., 2016). Historically, the extension function in Australia was tightly 
coupled with the role of the State in encouraging agricultural productivity and sustainability 
through a co-ordinated system of investment and delivery closely connected with research 
and development. However, with reduced public investment, the RD&E system has become 
industry-driven, and multiple organisations and individuals are involved in agricultural 
extension, including public, private, industry-good (farmer levy-funded) and vocational training 
providers. The Australian government and primary producers co-invest in research and 
development through Rural Research and Development Corporations (RDCs), and there are 
currently fifteen RDCs, of which five are Commonwealth funded statutory bodies and ten are 
industry-owned companies. Each of these have different extension and engagement models 
with the private advisory sector. This complexity has produced challenges that include: 
progressing co-innovation within a science-centric national innovation system (Klerkx & Nettle, 
2013; Nettle et al., 2014); co-ordinating efforts with a diverse range of advisory organisations; 
and developing the capacity of the advisory sector (Murphy, et al., 2014). These challenges 
have come into political and policy focus through recent Australian government inquiries 
related to agricultural competitiveness (Commonwealth of Australia, 2014) and innovation 
(Commonwealth government 2015), leading to government investment in projects that aim to 
‘strengthen[ing] pathways to extend the results of rural R&D, including understanding the 
barriers to adoption’ and ‘Establish[ing] and foster[ing] industry and research collaborations 
that form the basis for ongoing innovation and growth of Australian agriculture’ 
(Commonwealth Government, Rural RnD for Profit Programme 2015, p. 93).  Within these 
government objectives is an implicit assumption that the private sector will replace the role of 
the State in extension delivery, particularly in advisory services that support farmer decision-
making related to all aspects of farm management (ibid, p. 30).   

This paper is an inquiry into the process of setting up one of the national projects funded under 
the Commonwealth Government Rural RnD for Profit Programme 2015, entitled: ‘Stimulating 
private sector extension in Australian agriculture to increase returns from R&D’ (referred to as 
the Advisory Project in the following). This novel research project is aimed at increasing 
agricultural productivity through an enhanced AIS in Australia. It aims to do this by 
understanding the role and functions of the private advisory sector, and by investigating the 
constraints and enablers of private sector engagement in the system. It applies action 
research with stakeholders to progress practice changes that address these constraints, and 
to strengthen cross-industry, public-private connections as well as the private advisory sector 
itself to drive agricultural innovation for increased on-farm profit. The project has received 
funding for three years and will conclude in June 2018. This paper reports on two research 
activities that have been run to date, at the end of the project’s first year: following reviews of 
the literature and current RD&E engagement practice, the project has completed its first action 
research phase with a number of project stakeholder consultation forums. These forums 
inform a plan and methodology for action research–based trial interventions that will be 
established with stakeholders and partners at the beginning of the second project year and 
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will run for two years. By bringing together a range of AIS stakeholders in a novel interactive 
learning and research space, the trial interventions will likely establish new social networks 
that may have not existed before. However, a more formal social network analysis will be 
conducted as part of later research steps and is not reported on here. Our reference to social 
networks and social capital throughout this paper is therefore mainly theoretical and 
prospective.  

In a departure from the traditional Australian linear RD&E model, the project adopts 
Agricultural Innovation Systems (AIS) as its conceptual framework (World Bank, 2006). AIS 
thinking provides a framework for understanding the dynamics (functions) and structures 
(elements) of complex extension and innovation systems. It has been influential in agricultural 
development by advancing the concept of innovation platforms as a social space and process 
to facilitate multi-stakeholder coalitions (Röling, 2002), to develop knowledge and 
understanding of a domain of activity, and to progress desired change through communication 
and learning cycles (Röling & Wagemakers, 1998). However, current literature outlines 
numerous challenges in establishing, maintaining and governing such platforms (Ison, et al., 
2014). Most fundamentally, innovation platforms require a set of institutional arrangements 
and governance structures that facilitate participatory processes of knowledge production and 
learning; are supportive of emergent practices and collaboration (Hall, 2005; Paine & Nettle, 
2008); build innovative capacity  (Nettle et al., 2013; Schut et al., 2015); establish the 
legitimacy and mandate for the platform (Röling, 2002) and respond to the emergent nature 
of innovation platforms (Aarts & van Woerkum, 2002; Boogaard et al., 2013). However, 
analysis of the preconditions for the formation of innovation platforms remains limited, 
particularly in the Australian RD&E system. This includes, for example, analysis of what 
enables or constrains governance arrangements that support public-private alliances, the co-
ordination of services and activities for innovation, and practices of co-development that enrol 
advisers as key actors in a complex RD&E system.  

Drawing on conceptual framings from transition theory (Schot & Geels, 2008), this paper 
discusses the challenges the Advisory Project faces in pursuing the project’s vision of 
establishing an innovation platform to reframe current RD&E practices and governance 
arrangements. The paper describes the implications for the co-development of innovation 
processes together with stakeholders as pursued by the project and proposes initial project 
responses to the governance challenges revealed by this preliminary analysis. In this way, the 
paper presents the Advisory Project as an opportunity to progress understanding of how to 
advance the establishment of innovation platforms within a situated AIS. 

 
The Australian Advisory Project as ‘innovation platform in action’ 
 

The conceptual framework 
The Advisory Project adopts a systemic framework of inquiry in order to identify, articulate and 
diagnose the complexity and diversity of agricultural innovation dynamics for improved 
innovation outcomes. A systemic approach to the inquiry enables understanding of how 
knowledge moves through an innovation system and encourages participatory, networked, 
and trans-disciplinary engagement of groups and individuals in efforts to support innovation at 
a range of farm, regional or societal scales (Knickel et al., 2009) and across whole value 
chains (Klerkx, 2015). The Project uses AIS as its conceptual foundation based on the World 
Bank (2011, p.3) definition of AIS as ‘a network of organisations, enterprises, and individuals 
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focused on bringing new products, new processes, and new forms of organisation into 
economic use, together with the institutions and policies that affect the way different agents 
interact, share, access, exchange and use knowledge’. This systemic framing is central to the 
Advisory Project’s methodology of co-developing interventions, working collaboratively with 
stakeholders as a basis for establishing agricultural innovation platforms. Innovation is 
increasingly considered as a process of co-development involving diverse groups of actors 
(RD&E providers from industry, public and private sectors) with shared interests ‘co-
operat[ing] and co-ordinat[ing] their activities to generate new knowledge, technologies, and 
practices for desired change’ (Klerkx & Nettle, 2013, p.1), as well as fostering partnerships 
and linkages along and beyond agricultural value chains. In this context RD&E is a subset of 
AIS (Klerkx, 2015). We particularly emphasise the importance of the horizontal organisation 
of such collaborations for the successful and lasting enrolment of all actors as equal 
contributors. This stance is reflected in our use of the term ‘co-innovation platforms’ throughout 
this paper.  

The Multiple Level Perspective (MLP) is a theoretical approach, which posits how interventions 
in innovation systems (including AIS) impact at three scales - niches, socio-technical regimes, 
and socio-technical landscape (Geels, 2002; Schot & Geels, 2008). We conceptualise the 
Advisory Project as a niche within the dominant socio-technical regime that is Australia’s 
existing AIS, as we explain further below (see also Figure 1). Niches represent ‘protected 
spaces’ within which innovation can develop in relative ‘shelter’ from mainstream competition. 
Socio-technical regimes represent the relatively stable dominant paradigm within which an 
emerging innovation will successfully compete or not. The socio-technical landscape is the 
exogenous context and represents political, social and economic structures within which 
regimes and niches exist (Hermans et al., 2012). Schot and Geels (2008, p. 540) describe 
three key processes for the successful development and operation of a niche that can lead to 
change on the level of the regime, which we use here as a heuristic for our preliminary analysis 
of emerging challenges at both project and system levels. These are the articulation of a 
shared vision and stakeholder expectations; the building of social networks involving all 
relevant actors; and the establishment and facilitation of learning processes at multiple levels.  

Systemic analysis involves analysis of both structural and functional elements to better 
understand strengths and weaknesses of the innovation system (Hermans et al., 2012). 
Structural analysis includes identifying the actors, institutions, interactions and infrastructure 
that form the basic building blocks of the innovation system. Functional analysis supports the 
structural analysis by providing insights about dynamic processes that include entrepreneurial 
activities, how knowledge is developed and disseminated, how shared visions across 
stakeholders are created and embedded, how resources are accessed and mobilised, how 
demand and supply is balanced and stimulated, and how legitimacy is generated and 
sustained in the overall process. Structural and functional elements are highly coupled and 
each influences the other (Wieczorek & Hekkert, 2012). Analysis of structural and functional 
elements within the AIS can explain the enabling and constraining conditions in which niches 
are situated within their broader regime and sociotechnical landscape.  

Locating the Advisory Project in the Australian AIS 
The Advisory Project is a cross-sector collaboration involving six agricultural RDCs (Dairy 
Australia, Meat & Livestock Australia, the Cotton Research & Development Corporation, 
Sugar Research Australia, Australian Pork Limited, Horticulture Innovation Australia) and the 
state governments of Victoria and New South Wales. It is led by Dairy Australia and a team of 
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researchers at the University of Melbourne and has an overall aim of strengthening 
connections and the private advisory sector to drive agricultural innovation for increased on-
farm profit. 

The project is situated within the Australian AIS, which is currently dominated by a political 
focus on a science-centric RD&E system (Nettle et al., 2013; Commonwealth of Australia, 
2015). The Advisory Project is a part of the overall Australian AIS and is intended to be an 
intervention in Australia’s current RD&E approach to agriculture to drive positive change that 
will enable the AIS to address the challenges noted in the previous section. It is therefore an 
example of a ‘niche’ activity within which relatively small networks of transdisciplinary actors 
interact in the ‘protected space’ of this 3-year research project (Geels, 2002; Schot & Geels, 
2008). The action research project is then emergent as an innovation platform (niche process) 
within the Australian AIS (regime) and is explicitly designed to coordinate or catalyse 
processes ultimately capable of achieving a regime shift (social innovation) over time (see 
Figure 1).  

 

 

Figure 1. Locating the project in the multi-level Australian innovation system 

 
Project design and methods 
The (systemic) project design uses mixed method (Tashakkori & Teddlie, 2003) and action 
research approaches (Kindon et al., 2007) to address the four key research questions 
concerned with what motivates the private agricultural services sector to provide their services 
and if and how this sector prepares for increased engagement in the RD&E system; how 
producers decide on their investment in private provider extension and what are the broader 
implications and emerging gaps of privatisation in agricultural extension. The use of both 
quantitative and qualitative social research methods concurrently in an action research setting 
is more likely to lead to greater validity of findings by providing a form of triangulation 
(Tashakkori & Teddlie, 2003) and allowing for a number of perspectives to be drawn upon to 
make sense of data generated. Importantly, the methodology is designed to empower project 
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stakeholders and project participants as co-researchers, opening up ‘spaces’ for their direct 
input, and to document the research process and practice as a meta-inquiry that will enable 
changes to be tested and evaluated in real time (Heron & Reason, 2006). The mixed methods 
and action research approach is applied in five key research activities: 1) literature review, 2) 
project stakeholder forums, 3) national survey, 4) practice-based engagement trials, and 5) 
meta-inquiries (systemic scale). A social network analysis will be conducted as part of 
research steps 3) and 4), the national survey and engagement trials. 

As part of the ongoing meta-inquiry into the Advisory Project, this paper draws upon three 
research activities conducted to date: a literature and practice review, project stakeholder 
forums and a systemic inquiry into AIS in practice. These activities are directed at the 
establishment of four practice-based and thematically selected interventions (the engagement 
trials) co-designed with stakeholders and project participants at a later stage of the project. 
These interventions are at the core of the project aim to help establish stakeholder-led co-
innovation platforms by trialling different models of engagement between RDCs and selected 
private sector actors over the course of two years.   

The literature review was based on a review of (50+) industry documents, research reports, 
academic papers and relevant websites, in combination with a series of guided telephone and 
face-to-face conversations (n=14) with key informants from state agencies, the cotton, dairy, 
horticulture, meat and livestock, pork and sugar industries regarding their engagement 
practices with the private sector in RD&E. The project stakeholder forums (n=5) target 
advisors and primary producers and are designed as a participatory process to inform the 
action research interventions (trials) and other research activities. To date, three forums have 
been held in three Australian states (South Australia, Victoria and Queensland) and have 
assisted in identifying opportunities for improved access and engagement with RD&E for 
advisers, identifying skill development needs of the private sector, and developing an 
understanding of the business models operating within the sector as either enablers or barriers 
to engaging with RD&E. The sampling criteria for farmer participation were based on a range 
of industries, engagement with advisers and supply chain actors, and range of ages. The 
sampling criteria for private adviser participation were based on a range of organisational type, 
alignment with different industries and supply chain actors, and a cross-section of career 
stage.   

Project governance arrangements 
Project stakeholders and partner investors are important co-researchers in the Advisory 
Project, as are primary producers and advisers participating in the project forums, and in 
establishing and maintaining the practice trials. The project governance arrangements, 
including regular reporting to and meetings of project management and steering committees, 
project stakeholder workshops and stakeholder attendance at producer and adviser forums, 
aim to maximise opportunities for stakeholder input and cross-sector engagement. There is a 
particular focus on co-developing with stakeholders the practice-based engagement trials that 
will be conducted as part of the project in order to address its main aims of strengthening 
connections between private advisers, RDCs and the latest research; identifying and 
addressing barriers of engagement, and stimulating growth of a capable private sector. Each 
of the trials will focus on one of four contexts for exploring private sector engagement with 
R&D, while ensuring their cross-sectoral significance and contribution to public, industry and 
private interest; they will further include a professional development component not currently 
used or available. The trials are intended as co-innovation platforms by enrolling all 
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stakeholders as active participants in the development of self-sustaining processes that are 
transferrable across themes and sectors, and therefore trial these platforms as mechanisms 
for the governance of innovation more generally. 

The project governance structure is emergent and expected to remain dynamic as the project 
progresses. In addition to the Management and Steering Committees, an Expert Panel 
provides advice from an internationally comparative perspective. Australian extension 
professional bodies, the Agriculture Institute Australia (AIA) and the Australasian Pacific 
Extension Network (APEN) will be engaged in advisory roles when developing the trials and 
related training modules for advisers (see project map showing units of governance and sites 
of action research and engagement in Figure 2). Last but not least, each engagement trial will 
require its own separate governance arrangement designed to progress both research and 
applied change processes. 

 

 

Figure 2. Project Map showing governance structures and sites for engagement 

 
Findings and Discussion: emerging challenges from empirical research to date 
The emergent challenges for agricultural innovation in the Australian context are based on an 
initial situation analysis drawing on the empirical work from the review process conducted in 
2015 (literature and industry and public sector engagement practices) and forums run with 
primary producers and advisers across four states (April-June, 2016). The review process 
captured perspectives on private sector engagement on a per industry and state public service 
sector basis (top-down). The forums captured perspectives of producers and private sector 
practitioners about their engagement experiences with industry-based RD&E systems 
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(bottom-up). The results from both research engagements are presented here as emerging 
challenges based on their implications for the three niche processes: the articulation of 
expectations and a shared vision; the building of social networks; and learning processes, as 
discussed by Schot and Geels (2008, p. 540).  

 

Variances in the degree and nature of privatisation (as a change process) across 
industries and the state public service sector  

At a system scale, developing and governing the Australian AIS is challenging in that each 
primary industry’s RD&E system is undergoing processes of privatisation at different rates and 
in diverse ways. Although the underlying trend at a national policy level is for social systems 
to transform towards neoliberal market-based models of operation, this is not occurring as a 
synchronised process and the agricultural sector is no exception. For example, the review 
identified that the dairy, and meat and livestock RDCs were only moderately developing 
towards a privatised RD&E system, considering a sustained reliance on levy-based 
investments and public funds to resource the system through an industry-based delivery 
structure. In comparison, the cotton industry has developed a largely commercial extension 
programme based on a central service delivery organisation, CottonInfo.  This is a joint venture 
between Cotton Australia, the Cotton Cooperative Research Centre and Cotton Seed 
Distributors Limited (a private corporation).  Significant corporate funds are directly invested 
in the employment and resourcing of the regional support roles for CottonInfo (Rural 
Innovation Research Group, 2015).  

A further differentiation at the system level is that each industry’s RD&E system operates at 
multiple geographical, operational and practice scales. For example, the dairy industry 
provides RD&E services and practices private sector engagement at a regional (sub-state) 
scale. In contrast, the meat and livestock industry operates at both national and state scales 
with examples of industry-based extension services being delivered at the national scale 
(through mass communication channels and information events) as well as engaging the 
private sector in specific delivery roles at the state scale in publicly funded programmes 
through Public Private Partnerships.  

 

Variances in the degree and nature of private sector engagement across industries and 
the state public service sector  
At the engagement practice level, the review process captured the diversity in engagement 
dynamics across industries, state public service sectors and within each industry’s RD&E 
system (e.g. across programmes and projects). Three engagement typologies were identified: 
1) directive (an engagement activity initiated by industry or public sector as an intervention or 
strategy that is directed by industry or public institution where the outcome focus is on the 
producer); 2) participative (engagement that invites participation from the private sector with 
varying degrees of involvement and influence on the RD&E system where the outcome focus 
is on the producer) and 3) supportive (engagement that can be directive or participative but 
the outcome focus is on servicing the private sector’s needs).  Each sector’s engagement 
practice is a combination of directive, participative and supportive ways of connecting and 
interacting with the private sector in RD&E activities, however, there tends to be a dominant 
pattern of engagement highlighting the key engagement dynamic(s).  For example, the dairy 
industry engages with the private sector in both participative and supportive ways (e.g. private 
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sector invited as co-researchers on a research project to trial a new participatory extension 
model based on social learning; providing capacity building opportunities for the private sector 
through targeted programmes such as participation in industry-led formal education).  In 
contrast, the meat and livestock industry engages in more directive ways of extension delivery 
through mass communication channels and individual private sector actors are ‘enrolled’ by 
private sector actors putting in an expression of interest to become a co-investor in meat and 
livestock initiated R&D projects through a co-investment scheme (see Table 1 for a summary 
of engagement differentiation across the project partners). The different engagement modes 
used by each sector have implications for how both industry and public extension services 
work with private sector providers and can therefore influence the RD&E system and delivery 
of advisory services.  At the structural (organisational) level, the different engagement 
dynamics are mediated through various funding, administration and service delivery structures 
established within each industry and state public service sector. These organisational 
structures can both enable and/or constrain private sector engagement dynamics.  
 
Table 1. Matrix of industry and public sector engagement with the private sector 

 
Industry/ 
State 
public 
service 

Current 
engagement 
dynamics 

Activity examples Examples of 
engagement 
organisational 
structures 

Industry 1  
Directive 

> Regional Development 
Officers involved in information 
provision 
> e-newsletter 
> contracting consultants in 
data collection 

Central commercial 
extension institution 

Industry 2 Participative 
and supportive 

> Co-developing collaborative 
research projects 
> capacity building of advisory 
sector (education) 

Regional service 
delivery platform 

Industry 3 Directive, 
participative 

and supportive 

> national roadshows 
> co-investment in industry-
based research 
> collaborative delivery of 
extension programme 

Strategic Co-
investment Funding 
Pool 

Industry 4 Directive and 
supportive 

> joint development of a whole 
farm systems project 
> co-investment in innovation 
research 

Co-investment R&D 
administration body 

State 
Public 
Service 

Directive and 
autonomous 

> information provision 
> collaborative research 
ventures 

n/a 

Industry 5 Directive and 
participative 

> inviting private sector 
participation in R&D planning 
through membership of R&D 
advisory committees 

R&D Specialist Group 
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> industry updates and 
meeting events 

Industry 6 Directive and 
supportive 

> industry updates 
> field-based demonstrations 
> industry showcase events 

extension and 
communication unit 

State 
Public 
Service 

Supportive and 
autonomous 

> information provision 
> training events 

Public and Private 
Partnerships 

 

Engagement challenges from the advisor and producer perspective 
From a practice (bottom-up) level perspective, private sector advisers participating in three of 
the four engagement forums run to date described similar variations in their engagement with 
R&D providers across industries. Advisors recognise that some RDCs welcome and support 
participatory engagement while others do not.  The overall view of advisers who participated 
in the forums was that engagement with industry continues to be top-down and directive, 
largely due to being driven by government and funding obligations.  

Private advisers experience of a ‘lack of voice’ and a ‘lack of appreciation’ of their expertise 
when working with RDCs as evidenced by inadequate RDC follow-through on consultant 
feedback, as well as a lack of dialogue and two-way knowledge flow between advisers and 
RDC.  Despite the rhetoric of RDCs working collaboratively with the private sector, advisers 
did not often experience interactions as ‘genuinely collaborative’. The lack of consistent core 
funding for RD&E projects and programmes, funding cuts and the short-term nature of 
programmes was identified as undermining potentially successful joint interactions. Further, 
advisers have experienced inconsistent communication when working with RDCs, which also 
undermines efforts at an industry scale to develop shared long-term vision for innovation and 
engagement. 

Poor coordination between industries was seen as a missed opportunity to share learning 
around existing, well-functioning networks, structures, or engagement practices. Forum 
participants referred to RDC networks as ‘closed’ or ‘hard to get into’ and observed that this 
significantly constrains opportunities for advisers to develop their professional knowledge and 
to contribute to RDC strategy. Networking, collaboration and the sharing of learning were 
further constrained by market-based competition between advisers, particularly between sole 
traders or small businesses and large companies. Nevertheless, forum attendants saw 
opportunities for greater RDC involvement in adviser capacity building, and mentoring 
programmes for younger consultants as being opportunities to improve relationships and 
collaboration with RDC’s. 

Sole traders and small businesses in particular felt disadvantaged by the RDC engagement 
focus on big companies. Being a sole trader or small business presents greater challenges in 
accessing project funding as submissions are time intensive. Similarly, time and financial 
constraints limit the scope for personal professional development as access to new research, 
training and workshops comes at high financial costs. For sole traders and small businesses 
in particular time spent at a training day or workshop equates to financial loss for the business. 
Restricted or costly access to research and information, and insufficient availability of 
discussion and learning platforms for the translation of research findings and industry trials 
into meaningful practice further resulted in the perception of R&D organisations as knowledge 
gatekeepers.   
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Overall, the engagement practice review and forum responses reflect the challenges and 
impacts of privatisation and commercialisation in agricultural extension described by the 
international literature: exclusions from knowledge systems (Klerkx & Proctor, 2013; Prager et 
al., 2016), reduced professional pathways (Labarthe, 2009; Labarthe & Laurent, 2013) and 
overall social disconnects in the innovation system (Shwartz, 1994; Leeuwis, 2000; 2004). 
The following discussion of the empirical results from the Australian context elaborates on 
their implications for the establishment of innovation platforms such as the Advisory Project, 
their impacts on the extent of innovation and how these emerging challenges are being 
addressed in the present project, creating potential learning for addressing these challenges 
at system level. 

 

Discussion  
Setting up an innovation platform is a challenging endeavour at both the niche (project) and 
larger regime (AIS) levels. Our discussion of the emerging challenges surrounding the three 
key niche processes for innovation (Schot & Geels, 2008) highlights difficulties and 
opportunities for articulating a shared vision and managing multiple expectations, building 
social networks to generate new forms of social capital within and beyond the niche boundary, 
and enabling learning processes at multiple levels.  

One fundamental challenge to the project and its process is that its objectives tend to lead 
stakeholders toward an instrumental conceptualisation of the role of the private advisory sector 
in the AIS as one of demand and supply of services. This understanding potentially inhibits 
the project aims of supporting new roles of advisers as key actors and contributors within the 
Australian innovation system by limiting them to an instrumental role (Leeuwis & Klerkx, 2009).  

Constructing a shared vision and common processes for innovation as ‘desired change’ is 
challenging as participating RDCs have historically not functioned at a cross-sectoral level, 
have evolved their industry’s RD&E agendas in isolation from one another, and have few 
established collaborative practices to enable exchange of ideas. The different funding and 
investment models of RD&E (sub)systems and the varying degrees of privatisation across the 
RDCs and state public service sectors mean that it is likely to be difficult to create a shared 
vision of how and what the private sector should be ‘enrolled’ in as change agents in the AIS 
space.  It is also likely to be challenging to create synergies as to where cross-sectoral 
investments should be made in the private sector for RD&E outcomes.   

The multi-scaled nature of RD&E provision and engagement of the private sector within and 
across the industry and public sectors adds complexity to the operationalisation of Australia’s 
AIS. This increases the chance of: disconnections at institutional and cross-sectoral levels, 
disjointed social networks if they function as closed communities of practice or fail to cross 
scales of interest, and isolated social learning processes that generate ‘patches’ or ‘islands’ 
of innovations that remain inaccessible to the rest of the AIS, i.e. keeping a niche innovation 
within the confines of the local innovation boundary. Acknowledging the heterogeneous 
practice and diversity in experiences, needs and ideas, that exist amongst private sector 
advisors and producers is just a preliminary first step towards establishing an innovation 
platform (niche). A second step requires that key actors are engaged, empowered, and 
actively enrolled in contributing towards strategic pathways of innovation through project 
activities. Responding to the challenge of forging a shared vision, the Advisory Project has 
held an interactive workshop with project stakeholders, orientating actors into a shared 
‘innovation space’. A number of multi-actor committees (including private sector members) 
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have been formed to govern aspects of this shared vision, and to empower a cross-range of 
actors in translating its various facets into practice. For instance, the interactions have 
surfaced evidence of shared (cross-sectoral) interest among the project partners in private 
sector engagement around themes of capacity building, targeting ‘upstream’ actors in the 
supply chain and building a cohesive value proposition as to why the private sector should be 
enrolled as key RD&E actors.  Second, the forums for advisory and farmer practitioners 
provide spaces for dialogue and the capturing of RD&E innovation visions from their 
perspectives. Importantly, the forums offer participants the opportunity to make suggestions 
for and rate the value of different engagement trial options as well as the potential to become 
active contributors to shaping the trial interventions as co-innovation platforms in practice. 

These activities respond to what Le Masson et al., (2012, p. 232) call ’generative expectations 
management’ where the governance of innovation is orientated towards designing 
opportunities that generate new values, interests and visions as an outcome of participating 
in niche processes that function as flexible bounded spaces. The development and 
implementation of the project’s new interests and shared vision is at the task level about 
managing multiple expectations from various sectors of the RD&E system where there is a 
possibility for a misalignment of values and anticipated outcomes; and expectations that are 
shaped by actors having different motivations to be involved in a project that has been initiated 
at the federal level and partially funded through industry partners.  

It becomes apparent from our initial review and the forum results that networks are fragmented 
across Australia’s primary industry RD&E system and are in some cases non-existent or 
struggling, in the case of private sector advisors and producers connecting with the research 
sub-system. This means there is less chance for multi-directional knowledge flows and the 
opportunity to coordinate collaborative activities at higher (strategic) levels.  This becomes an 
important issue to address when we consider that informal social networks hold the potential 
to work beyond bureaucratic/institutional structures that may constrain the forging of novel 
connections needed to stimulate practices for innovation. Enabling informal or shadow 
networks to emerge and develop alongside traditional organisational pathways increases the 
likelihood of new alliances that are inclusive of both customs to allow for routine tasks, such 
as intellectual property (IP) management, to occur in conjunction with the emergence of new 
experiences and practices.  However, such networks and alliances also build the social capital 
needed for innovation and provide impetus for doing “business [as] ‘unusual’” (Tenywa et al., 
2011).  The project is responding by actively connecting people (through higher level project 
governance activities, forums and trials) that would not normally meet together for the purpose 
of participating in innovation processes and activities.  Co-locating a range of RD&E actors to 
discuss and co-develop a series of pathways for innovation has the potential for new social 
networks to emerge at both the project and system scale, which may stimulate systemic 
change as an outcome of working together across sectors and interests.  

While generating a shared vision and establishing novel social networks are important at a 
conceptual and structural level for niche innovation and systemic change, it is the learning 
processes that provide the substance for innovation and these need careful design and 
maintenance. Multi-actor learning helps to develop a complex understanding of what needs to 
change and what needs to be influenced in the system in order for localised learning to move 
through the system and link with higher order social organisation, structures and processes to 
operationalise institutional and strategic change. It is important at the project scale that 
learning from reflections, group discussions and outcomes of the research process are 
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intentionally captured and fed back into the innovation process so that the system becomes a 
responsive (adaptive) system of innovation. Some project team members have demonstrated 
their role as a ‘learning historian’ or knowledge manager by recording and communicating 
learning generated from the literature review and forums and creating a feedback loop by 
reporting back to the project community.  However, the risk is that these roles remain within 
the realm of the project team rather than being adopted by all co-innovators in the system as 
lead actors in learning and knowledge building within and beyond the life of the project. 

In response to this challenge, we envisage the engagement trials to be the sites for enrolling 
actors from both the private sector and the RDCs in the concerted effort to establish a new 
collaborative working dynamic as the foundation for self-sustaining co-innovation platforms. 
Based on the stakeholder workshop and forums, four initial trial proposals have been 
developed and received strong support from participants. These include increased networking 
and collaboration in the support of new entrants into the advisory sector; RDCs working with 
advisers in the value chain; the application of precision agriculture technology; and improved 
private adviser access to the latest research in real time, while identifying needs and 
opportunities to aid the interpretation and application of this research in practice. The trials’ 
design methodology stipulates explicitly (pro-)active roles for the participating partners for, 
first, collectively defining the opportunities for collaboration and, second, establishing co-
design and governance processes for intervention in the identified area, following a planning, 
action and reviewing cycle. Beyond the topic areas of the individual trials, however, it is the 
establishment of this methodology for collaborative learning and action that has potential to 
build the foundations for cross-sectoral, public-private co-innovation platforms to operate into 
the future.  

In summary, the trial design responds to these key engagement issues and opportunities 
observed by the research participants. The analysis of the research findings indicates a need 
to reframe current RD&E and governance practices from a linear model to a more systemic 
and networked co-innovation model (AIS). Through their design as co-innovation platforms, 
the trials make key contributions towards this aim by engaging RDCs and advisers across 
industries in the creation of a shared vision for innovation, and by creating opportunities for 
new alliances and multi-actor learning that enrol and empower participants as active agents 
of change in a shared co-innovation space. At the time of writing, the implementation of the 
trials in practice is pending. However, the collaborative experience and learning intended and 
generated by the trials explicitly reframes current RD&E practice as sustained co-innovation 
practice within the niche (the project); and, while there is no guarantee of transformation at 
the regime level, these niche practices significantly increase the potential for a regime shift 
towards collaborative RD&E at the level of the national AIS.  

Conclusion  
Our discussion outlined the process of establishing the Advisory Project as an ‘innovation 
platform in action’ with the aim to collaboratively develop and introduce new practices into the 
engagement repertoire of key actors in the Australian agricultural RD&E system. In doing so, 
the paper described challenges emerging from the analysis of the current engagement 
situation and from the action research process itself. In this way, the research steps to date 
present a gap analysis of the preconditions for the formation of innovation platforms. Currently, 
the private sector is being engaged by industry and the public service sector in a range of 
ways that may be one-off events, part of a fixed term project or institutionalised in 
organisational structures that regulate and bound the engagement practice within internal 
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processes. This approach was shown to inhibit the development of a shared cross-sectoral 
vision for the RD&E system, and to constrain the formation of multiple actor networks and 
learning processes as the basis of agricultural innovation. The analysis of preliminary findings 
from the literature and practice review of RDC engagement patterns, and from the forums with 
private advisers and producers, indicates that the RDC’s and private advisers’ perceptions of 
the current RD&E system and their respective roles within the AIS are in misalignment. The 
discussion outlined the project’s action research responses to these challenges, including the 
approach of involving multi-actor committees in governing aspects of the project and its shared 
vision, and inviting diverse actor groups to help shape and translate this vision into practice. 
Importantly, we note that the co-development of four engagement trials enrols both advisers 
and RDCs as actively collaborative actors in the establishment of four co-innovation platforms 
that determine the preconditions and provide the space and processes for building experience 
and envisioning new governance dynamics for the Australian AIS. Acknowledging that the AIS 
is embedded within Australia’s larger socio-technological regime and socio-political 
landscape, the next challenge becomes how to liberate the experience, practices of 
engagement and any resulting innovation embedded within the trials and organisational 
structures of participating actors, in order to build momentum to drive innovation as a process 
and outcome into the larger system. 
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Abstract: As in other countries, the agricultural knowledge and innovation system (AKIS) in 
Norway has transformed from a public sector dominated towards a market driven system. This 
also affects the advisory system within the AKIS. In this ongoing transformation, various types 
of farmers have various support needs: a full-time farmer using the latest precision agriculture 
technology may have different needs than a part-time farmer using production methods that 
are more traditional. A theoretical typology for farmer information searching behaviour based 
on Jansen et al. (2010) is applied in this paper. The aim of this paper is to present and discuss 
challenges for advisory service to serve various types of farmers when they search for and 
acquire advice for their farm business, in light of the discussion on ‘best-fit’. The research 
question of this paper is how they achieve this best-fit and what arrangements emerge. The 
empirical basis for this paper is workshops and interviews with stakeholders in the Norwegian 
AKIS, and interviews with progressive farmers. Findings indicate that there are emerging 
configurations serving the different types of farmers, i.e. private advisors serve different clients 
in different ways, which could be considered ‘sub-systems’ within the overall advisory system. 
The theoretical implications for thinking on best-fit and AKIS are that ‘best-fit’ systems emerge 
dynamically and have particular configurations within a country setting, to make advisory 
service organisation more suited to meet challenges related to various types of farmers. 

Keywords: Advisory service, transformation, subsystem, types of farmers, Norway 

 

Introduction  
In the past decades, many countries have undergone changes in their farm advisory system 
such as decentralisation and privatisation, leading to more commercialised farm advisory 
services (Garforth et al., 2003; Klerkx et al., 2006; Labarthe & Laurent, 2013). While it has 
been reported that this has led to greater client satisfaction, concerns have also been raised 
as regards the access of farmers to farm advice and the breadth and depth of topics addressed 
by farm advisory systems (Klerkx & Proctor, 2013; Labarthe & Laurent, 2013). As the 
commercialisation of farm advisory services raises challenges related to uneven distribution 
of farm advice, it may be essential for commercial advisory services to be complemented with 
other service providers that reach different types of farmers due to the diversity of farming 
structure and systems (Prager et al., 2016). There is also a need to pay attention to topics 
which may not have a high private interest but are related to the public good, e.g. 

1767



 

environmental and rural development issues (Klerkx & Jansen, 2010; Vrain & Lovett, 2016). 
The latter may be challenging if there is no clear orchestration of provisioning of advice on 
public good related issues (Klerkx & Jansen, 2010; Prager et al., 2016).  

As all countries are different in terms of how their agricultural systems and value chains are 
composed, their governance structures, and their political ambitions for agriculture and rural 
areas, it has been argued that there is no ‘one-size-fits-all’ farm advisory system, but that each 
country should achieve ‘best-fit’, i.e. “advisory services that ‘best fit’ the specific conditions 
and development priorities of their country” (Birner et al., 2009, p 343). However, achieving 
such best fit is challenging (Kilelu et al., 2014), and advisory services must develop and adjust 
their own organisation, methods and practice to meet the different needs farmers are facing, 
and connect to different styles and goals of farming (Aguilar-Gallegos et al., 2015; Kilelu et al., 
2014; Vanclay et al., 2006). The aim of this paper is to present and discuss challenges for 
advisory service providers to serve various types of farmers when they search for and acquire 
advice for their farm business, in light of the discussion on ‘best-fit’. The overall research 
question of this paper is how advisory services achieve this best-fit and what arrangements 
emerge, with three sub-questions: 

RQ1) what different advisory service providers and advisory arrangements exist in Norway? 

RQ2) what relationships exist between different kinds of farmers and advisory service 
providers? 

RQ3) how does the Norwegian advisory system respond to challenges in dealing with this 
diversity and achieving best-fit?  

In this paper, we first give a conceptual framing before an empirical description from the 
Norwegian situation on advisory services. In the discussion and conclusion, we point to the 
main challenges for advisory services to meet the farmers’ needs and some of the solutions 
they seem to adapt. 

Conceptual framework 
Diversity in provisioning of farm advisory services 
Farm advisory services are defined in this paper as “the entire set of organisations that will 
enable the farmers to co-produce farm-level solutions by establishing service relationships 
with advisers so as to produce knowledge and enhance skills”. Farm advisory services assist 
farmers in a broad range of issues, for example technical, financial, business management, 
ethical (animal welfare), and regulatory issues, which are often interconnected and thus 
require complementary or joint efforts between several advisors (Klerkx & Jansen, 2010; 
Phillipson et al., 2016; Proctor et al., 2012). The farm advisory system is a part of the broader 
Agricultural Knowledge and Innovation System (AKIS) (EU SCAR, 2013). 

We follow Prager et al. who make a distinction between ‘private’ as the status of an 
organisation, and ‘commercial’ referring to activities carried out by the organisation (e.g. 
offering advisory services for a fee) (Prager et al., 2016, p. 330). That farm advisory services 
are provided by private organisations does not mean they are necessarily commercial, as 
government often continues to pay for ‘public good’ advice (Klerkx & Jansen, 2010). 
Commercial advisory services may be both coupled with selling or purchasing agricultural 
commodities but involving dedicated staff for advisory services (called ‘embedded advisors’ 
by Klerkx and Jansen, 2010), but may also be provided by advisors who only provide advice 
(called ‘independent advisors’ by Klerkx and Jansen, 2010). Overall, besides advisors, 
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farmers use different sources of information and support, such as media and peers, which 
often rank above advisors as most used sources (Gielen et al., 2003; Solano et al., 2003).  

The literature has indicated some risk moving to purely commercial services. Public good 
issues, such as environmental advice may not have a pro-active demand and may not be 
addressed adequately in commercial contacts. Some types of advice for which there is a small 
demand may no longer be developed and offered or some groups of farmers will not be able 
to afford services; especially in the case of ‘embedded advice’ there may be a bias in advice 
to support sales of goods. There may be a disconnect between research and those that 
provide advisory services resulting in advisory services not incorporating the latest scientific 
insights, so there may be fragmentation in the overall AKIS (Ingram, 2008; Klerkx & Jansen, 
2010; Prager et al., 2016; Klerkx & Proctor, 2013; Labarthe & Laurent, 2013). 

Relationships between different types of farmers and advisors 
Farmers are of course not a homogenous entity, and this is relevant and important for advisory 
services to consider in configuration of their supply (Aguilar-Gallegos et al., 2015; Jansen et 
al., 2010; Kilelu et al., 2014). There are well-known categories as regards technology and 
practice adoption of farmers denoting them as innovators, early and late adopters, and 
laggards (Rogers, 1995) and this has implications for pro-active advice seeking (e.g. 
innovators and early adopters tend to be more pro-active). However, these categories often 
do not fully capture the various ways farmers can engage with advice and information and 
these tend to be normatively applied to favour one way of producing over another (Gilles et 
al., 2013). Various variables and causes, such as farm size, asset status and education, 
influence the farmers’ variation of demand for advisory service (Labarthe &  Laurent, 2013; 
Prager et al., 2016). As Ingram (2008) argues based on her study of promotion of “best 
management practices”, farmers can be more proactive or reactive in their relationship with 
advisors, and the relationship can either be steered by the advisor, the farmer, or can be more 
equal. As (Jansen et al., 2010) argue, farmers may have several valid reasons for actively 
seeking advice or not. They distinguish between four types: pro-activists, do-it-yourselfers, 
wait-and-see-ers, and reclusive traditionalists. Based on Jansen et al. (2010) in this paper we 
define an analytical typology with the following types:  

 The Pro-activists that are seeking advice actively from advisors; 
 The Do-it-yourselfers that go their own way to develop the farming, for example doing 

experiments or searching for alternative sources of information; 
 The Wait-and-see-ers that are seeking advice but to a lesser degree implement this 

into farming, or at a slower pace; 
 The Reclusive traditionalists that do what they have always done or think they know 

best themselves.  

This typology does not necessarily cover all types of farmers but can contribute to insights into 
how advisory service providers adjust their approaches and methods to the diversity of 
farmers.  

Methods 
The empirical basis for this paper is ten interviews with farmers in 2014, observation at two 
workshops in 2015, five interviews with stakeholders in the Norwegian AKIS in 2015, and 
observation at two training workshops for advisory services in 2016. We have also made use 
of documents and webpages from advisory services describing the services they offer. The 
latter is especially important to give an overview of the Norwegian providers. 
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Ten farmers from the region of Trøndelag in Norway were interviewed through a semi-
structured guide with questions on: what kind of advisory service they make use of; how they 
make use of the advisory service; how satisfied with the service they are; what service they 
are missing; how it can be improved; how they pay for the service; and how they keep 
themselves updated in farming. The ten farmers were sampled from a list of farmers made by 
advisory service staff and public authorities that know the agriculture in the region well. The 
sampling was done by the researcher to achieve a variation of geography and production. 
Three women and eight men were interviewed. Their age was between about 30 and 55. Two 
interviews were done in person and the rest by phone. Interviews were tape-recorded and 
notes taken during and after the interviews. Details of this study were reported in Norwegian 
(Stræte, 2014). Not all of the issues in the interview are relevant for this paper but parts are, 
i.e. the questions mentioned above. These ten farmers are not representative of farmers or 
types of farmers, neither in Norway nor in the region. They are probably above the average in 
terms of farm activity and in discussion in farmers’ organisations. Ideally, a larger number of 
farmers with an even larger diversity should have been interviewed but limited resources made 
that impossible. That is a limitation of the study, and hence participation in workshops was 
carried out to complement this data and enable triangulation.  

The two workshops were organised to address questions related to competence development 
for farmers and challenges for the advisory service. They were organised with a few keynote 
speakers, work in groups and plenary discussions. From these workshops the researcher 
could identify what issues representatives from both the farmers and the advisory service 
raised, observing what questions and challenges they were emphasising. Data from these 
workshops were notes taken during and after the activity.  

Finally, interviews with five stakeholders from different advisory service organisations were 
carried out. All organisations are farmer cooperatives. The researchers sampled these 
stakeholders. These interviews were open but related to what kind of service they offer, their 
experience from their service, if and how they evaluate, what are the challenges, and what 
are their strategies.  

 

Findings 
In this section we will present results relevant for the three main topics as articulated via the 
research questions: the structure of the Norwegian advisory system, how farmers seek advice, 
and farmers’ relationships to advisory services.  

The Norwegian AKIS and advisory system in transformation  
The Agricultural Knowledge and Innovation System (AKIS) in Norway has transformed from a 
governmental driven strategy with farming and public goods in focus towards a 
commercialised business with farmers in focus. From the late 1980s, the agriculture sector in 
Norway, as in many other countries, shifted to more market orientation with less subsidising 
and an increasing focus on competitiveness. This radical transformation over the last 30 years 
also affects the advisory system within the AKIS, e.g. there is a smaller budget for publicly 
funded advisory services at the county and municipal levels.  
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A number of key challenges and tensions emerged in this radical transition, such as: 

 In governance: less governmental support and responsibility for advisory services, 
while there is still a political objective to develop agriculture; 

 In competencies: both for farmers and advisors there are challenges to follow up and 
new knowledge and technology to implement. In addition, advisory services are 
changing working methods from recipe-based problem solving and decision making 
towards guiding and coaching-based methods; 

 In organisation: advisory services need to develop market oriented business models. 
From initially being free services, farmers more often now have to pay, while the advice 
organization has to focus on earnings. Such changes also increased the competition 
among advisory services.  

At present the advisory systems consists of: 

 Advisors in the input supply industry, often in cooperatives such as Felleskjøpet Agri 
(concentrate, fertiliser, machines and equipment) but also a long list of machinery 
suppliers and others. This service is provided by organisations that sell to farmers, and 
in some cases buy;  

 Advisors in the food industry, often in cooperatives such as TINE (dairy) and Nortura 
(meat). This service is provided by organisations that buy produce from farmers. 
Especially in the meat sector there are several competitors that to varying degrees 
also provide advice for farmers; 

 Advisors in independent organisations such as the cooperative Norwegian Agricultural 
Extension Service (NAES)(Norsk landbruksrådgiving) but also independent private 
consultants; 

 Advisors related to services like accounting, banks, insurance, breeding organisations, 
ICT, farmers’ unions etc. These services are delivered or sold in addition to other 
services offered; 

 Advisory service provided by governmental and public bodies especially at local and 
county level.  

The agricultural business cooperatives (TINE, Nortura, Felleskjøpet) and the cooperative 
NAES have altogether a comprehensive package of different advisory services. These are 
tools both for production tasks and financial management, purpose of planning of strategy and 
management of farm activity, as well as for agronomical operations on the farm. The advisory 
services are also involved in a range of educational and training actions for farmers, solely or 
in cooperation with high schools and universities. Table 1 summarises the activities of the 
main advisory service providers and advisory arrangements in Norway. 

Advisory services in these four cooperatives mentioned in Table 1 cooperate now and then, 
i.e. cooperation between private and public sector, often driven by the private sector (advisory 
service included) with a majority of funding from the public sector. Examples are ‘Green 
Research’ (Grønn forskning), that is a regional programme for Mid-Norway. Green Research 
has among others, established meeting arenas for advisory service, research and farmers; 
‘Competence boost for agriculture in Trøndelag’ (Kompetanseløft trøndersk landbruk) 
organises ‘training camps’ for advisory services across organisations; RULL in the county of 
Oppland, is a partnership between farmers’ organisations, the county and the county governor, 
focusing on farmer learning. 
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Farmers seeking advice and up-to-date information 
There are several sources farmer use to access information and to build their competence 
(Stræte, 2014). Magazines and newspapers are the most important sources, with other 
farmers nearby and the internet coming next. Then comes advisors from the Norwegian 
Agricultural Extension Service followed by advisors in other Norwegian agricultural 
cooperatives. Nevertheless, they do not always get the support they need. From a 
representative survey among farmers in Norway, only 29% answered that they as farmers 
managed to get the required support or find the knowledge they wanted (Stræte, 2014). As 
argued, the ongoing transformation in agriculture has led to various types of farmers with 
various support needs; a well-informed pro-active farmer has different needs than a wait-and-
see-er farmer using methods that are more traditional.  

Supported by the typology of farmers presented above and based on Jansen et al. (2010), 
below we give examples of relationships between the various farmer types and advisory 
services, and how, or if, the farmers seek information from advisory services. These results 
are based on interviews with farmers and stakeholders, with the addition of issues discussed 
at the workshops.  

The Pro-activists: this type of farmer makes explicit requests to advisory services. They are 
often specific in their demands. When they invest in new technology (like AMS) a stronger 
relationship may be developed through specific packages from the advisory services. As one 
farmer said: “I am conscious about ‘picking’ the right advisors”. From the perspective of 
advisory service providers this is the ‘ideal farmer’ that needs to be served well, otherwise 
they may lose her or him to other companies. These farmers are open to and are actively 
seeking external information. However, some advisors (and farmers) find that it can be difficult 
for advisors to meet these farmers’ level of competence.  

The Do-it-yourselfers: this type of farmer seldom has a strong relation to the advisory service. 
They even may be in conflict, i.e. confronting the ‘official advice’ that is regarded as ‘the truth’, 
or they “shop” for advice from different sources, including alternative sources as opposed to 
the conventional ones (i.e. their regular advisor), as in general they distrust external 
information. As one farmer said: “…. It is hard to make plans for farm management, to give 
economic advice and so on – they <advisors> do not at all keep updated. I feel I have better 
control myself by doing simple calculations.” Advisors have mixed views on this type of farmer. 
On the one hand, these farmers can cause trouble with alternative and often challenging 
knowledge. On the other hand, they have respect and see a potential to learn more 
themselves, as it can be an important correction. However, a major challenge is to establish 
constructive relationships. 
 
The Wait-and-see-ers: this type of farmer can be regarded as the average farmer. They often 
participate in meetings and other activities organised by the advisory services, and they follow 
the regular advisory scheme from the advisory service, like annual meetings, doing analyses 
of fodder, make a fertiliser plan etc. However, they are not swift in implementing new 
knowledge, as they in general are more closed to external information. Some may need to be 
challenged to make progress. Advisory service organised group activities may also be used 
as an arena for social meeting with colleagues. From the perspective of advisors, these 
farmers seldom cause ‘trouble’ for the advisory service but there are some specific challenges 
for advisors. First, some of these farmers need now and then to be challenged by advisors in 
their farm management if there is a need for improvement or investment. For advisors it 
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requires specific skill to do this in a balanced way as the farmers have various motivations and 
ambitions for their farm.  
 
The Reclusive traditionalists: there is in general no active relationship between these farmers 
and advisory service providers. These farmers seldom make contact with advisory service 
providers. They generally farm their own way, as they used to do, or they are busy with other 
activities that make farm development and seeking information less relevant. Advisory service 
providers indicate it is difficult to get contact and develop a relationship with this type of farmer. 
For some advisors this is worrying, given public goals for the agricultural sector. They regard 
it as their societal mission to include all farmers in their advisory service.  
 
Despite differences related to the different types of farmers, there are also similarities. The 
need for advice varies among farmers but among those interviewed were several specialised 
producers that expressed a need for top quality expertise. Both pro-activists and wait-and-
see-ers, stated that advisors should be more assertive and give farmers stronger challenges. 
This requires advisors to have both the professional skills and personal qualities to handle 
such issues. Further, some asked for a ‘road map’ to reach a peak level for their specific type 
of production, which is typical for farmers that are strongly involved in their business. Generic 
advice is not sufficient. The margins are so small that they need a detailed and scheduled 
follow-up plan. Some farmers expressed the view that such services seem to be missing 
today.  
 
However, advisors indicated it is not possible for individual advisors to have expertise in 
everything. There is therefore a trade-off among the advisors to find a balance between 
specialisation and universality. This carries a risk: the discussions clearly suggest that if 
farmers do not have access to specialised knowledge, they go abroad to search expertise, 
which is typical for the Do-it-yourselfer and is also done by Pro-activists. Pro-activists may 
move towards Do-it-yourselfer if they do not achieve what they want, or ‘shop’ for knowledge 
where it is available, at home or abroad. Seen from the advisory position this can be perceived 
as a failure due to not being able to respond to demand, but it could also be regarded as an 
opportunity to assist and facilitate the farmers to achieve such expertise, for example abroad.  

As presented, results from the study indicate that there are challenges for advisory services 
in meeting demand from the various types of farmers. In the next section we present how new 
configurations emerge to improve mismatches. 

Emergence of ‘best-fit’ configurations in advisory system  
Advisory service organisations are aware of their challenges to respond adequately to the 
demands from various farmers. Here we present four examples of different demand-supply 
configurations that emerged in light of dealing with demands from different types of farmers.  

 Top team with expertise on feeding. TINE has organised a national team of experts on 
feeding in dairy farming, who should help the other advisors when needed, hence 
acting as a resource pool for the advisory service. They also contribute directly on 
farms with specific problems. This team has direct linkd to ongoing research to ensure 
being up-to-date.  

 Coordinators between advisory and research. NAES has coordinators who are 
employed both in the advisory service organisation and a research institute (NIBIO). 
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The purpose is to coordinate communication and activities between the two main 
actors in specific topics. 

 Training on cooperation. The project ‘Competence boost for agriculture in Trøndelag’ 
(Kompetanseløft trøndersk landbruk) organised ‘training camps’ for advisory services 
across organisations. The participating advisors were trained in working together in 
meetings with farmers. The purpose was to achieve a more holistic perspective on the 
farm. 

 Obligatory meetings between advisor and farmer. TINE provides dairy farmers with a 
‘key-advisor’ as the main contact between the farmer and the advisory service of TINE. 
Included is an annually obligatory meeting between the farmer and the advisor. At this 
meeting they go through all aspects of the dairy farm, including a farm inspection. The 
cost for this advisory service is included in the membership of the cooperative TINE. 
An important argument for keeping this obligatory meeting is to be sure farmers are 
able to cope with TINE requirements on issues such as milk quality and animal welfare 
as this is important to safeguard the reputation of the dairy cooperative. 

In Table 2 the relationships between types of farmers, the challenges for advisory services in 
relation to farmer types (as described above), and how this is met by configurations that aim 
to support ‘best-fit’.  

Table 2. Farmer types and examples of ‘best-fit’ configurations 

Farmer type Examples of challenges 
for advisory service  

Examples of new 
configurations 

The Pro-activists How to bring in right 
expertise to meet the 
specific demand of 
knowledge? 

A) Top-teams of expertise 
sharing among advisors 
(TINE) 
B) Coordinators with shared 
employment in advisory 
service organisation and in 
research institute (NAES) 

The Do-it-yourselfers How to develop trust in 
relations to farmers? 

No example identified 

The Wait-and-see-ers How to challenge farmers, 
due to various motivations in 
farming for farmers? 

C) Specific training projects 
for cooperation between 
advisory service 
organisations 

The Reclusive traditionalists How to get in contact with 
the farmer?  

D) Obligatory annual 
meeting between advisor 
and farmer (TINE) 

 

Table 2 lists identified examples of challenges of where advisory service organisations have 
made efforts to meet the demands of specific types of farmers. However, the new 
configurations are not exclusive to the target types. The study has not identified examples of 
configurations that are specific for challenges related to The Do-it-yourselfers. However, the 
advisors are very aware of this type of farmer and try to improve their skills for giving service 
in these cases as well, but without a specific support arrangement.  
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Public goals as a factor of targeting various farmer types 
As indicated in the Conceptual Framework section above, in pluralistic privatised advisory 
systems addressing public goods can be complicated, and this is why advisory service 
organisations in Norway are concerned about serving most types of farmers. The Norwegian 
model of cooperation in the agricultural sector involves shared goals between government, 
farmer unions and cooperatives. Farms must deliver on policy goals like producing for the 
domestic market, contributions to rural settlements, environmental goals (Forbord et al., 
2014). To do so they are served by support instruments like subsidies, import restrictions and 
market regulation. All these conditions are regarded as needed to maintain Norwegian 
agriculture. Advisory service organisations are also aware of this and therefore have an 
interest in ‘taking care of’ all types of farmers to enable the agricultural sector to deliver public 
goods. One way to maintain the interest of public goods is to subsidise private advisory 
services (i.e. public funding and private delivery). In the Norwegian case, only NAES receive 
subsidies as a basic funding, mainly for the regional and local units of the organisation. This 
way of governance can be argued to balance the governmental objectives to stimulate access 
to advisory services in all regions, with a strategy to be a market oriented advisory service 
provider. 

Discussion and Conclusion: towards subsystems in pluralistic advisory systems?  
Advisory services and AKIS in Norway have been transformed from a public service to a highly 
privatised system. This study shows that advisory services in Norway are concerned about 
who they are serving, and how they might be able to serve most of the various types of 
farmers. A typology of farmers based on Jansen et al. (2010) was applied to explore the 
relation between types of farmers and advisory services: the Pro-activists, the Do-it-
yourselfers, the Wait-and-see-ers, and the Reclusive traditionalists. The results confirm the 
existence of several farmer-advisor relationships, dependent both on the position and 
information seeking style of the farmer, and the capability of the farmer, resembling earlier 
findings of Ingram (2008). Sometimes a good demand-supply match occurs, but in case this 
does not happen arrangements are put in place to mitigate these weaknesses of the system, 
i.e. installing advisory systems capacity building which has been described earlier by Klerkx 
and Proctor (2013).  

Beyond confirming that findings from earlier work on farmer-advisor interactions in pluralistic 
systems are also found in the Norwegian case, there is an important emergent finding on the 
emergence of specific configurations of farmers and advisors in the Norwegian advisory 
system (following earlier ideas from Proctor et al. (2012) and Phillipson et al. (2016)) in view 
of farmer’s dynamic demands (cf. Kilelu et al., 2014). However, rather than being only 
configurations at the farm level as these authors find, these configurations might be 
considered ‘subsystems’ of the advisory service system aimed at achieving ‘best-fit’ for a 
particular type of farmer. Based on the results in this study we have identified three types of 
subsystems: 

 A ‘Holistic’ subsystem: this is an inter-organisational system of service supply with 
cross-over relations between advisory organisations, to provide a more holistic 
perspective on farming and the service needed to support it. Participating advisory 
organisations both cooperate and compete. When agreements are made and 
cooperative routines established, farmers are offered a better advisory service. These 
systems make it easier for farmers to get access to the ‘right’ advice. Related to the 
various farmer types this system may be most helpful for farmers that are not seeking 
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advice pro-actively. That means Wait-and-see-ers are the target group for this 
subsystem; 

 An ‘Elitist’ subsystem: this subsystem establishes top teams containing a range of 
expertise to overcome the expertise/generalist-challenge in advisory service 
organisations. Generalists have first line contact with farmers and when needed they 
can bring in expertise from these top teams, which can be sourced intra-
organisationally or cross-organisationally. This subsystem will be most relevant for 
farmer types like Pro-activists and Do-it-yourselfers;  

 A ‘Public Goods’ subsystem: systems of private and public cooperation in regions can 
be found to work on issues that for example require a long term perspective (like 
education, learning, competence) and are difficult to turn into a commercial service 
(like succession and recruitment, or environmental issues), or when there are 
difficulties in terms of willingness-to-pay or ability-to-pay.  This subsystem seems to 
substitute former public advisory service provisioning and counteract market 
imperfections such as skewed access to advice which is an issue in many privatised 
systems (cf. Labarthe & Laurent, 2013; Prager et al., 2016). This is a subsystem that 
serves various types of farmers. ‘Green Research’, ‘Competence boost for agriculture 
in Trøndelag’, and RULL mentioned above are all examples of this type of subsystem. 

 

Beyond confirming diversity in farmer information demand and different kinds of advisory 
service supply to meet heterogeneous demands, the main theoretical implication of our study 
is that more attention should be paid to ‘subsystems’ within advisory systems. As opposed to 
seeing an advisory system as a national and homogenous system which might have ‘best-fit’ 
within a given country setting (Birner et al., 2009) , ‘best-fit’ systems dynamically emerge and 
have particular configurations within a country setting in view of types of information seeking 
of farmers and the public goals of the system. As our results show, and this has an important 
implication for policy, some of these subsystems are formed mainly because of private action 
to better serve clients (e.g. the elitist subsystem) and some are connected to public concerns 
(e.g. farmer exclusion and environmental issues in the public goods subsystem). Hence policy 
makers should monitor the emergence of these subsystems and become active participants 
in some of them, in line with ideas of the public sector as ‘regulator’ of private and commercial 
advisory systems (cf. Klerkx et al., 2006). Since our findings should be considered tentative, 
there is a need for more in depth study on a) the constructed typologies of farmer information 
seeking and the related advisory service demand-supply match for each type; and b) the 
advisory subsystems, to better explore how they operate and study how stable or dynamic 
they are, i.e. whether they are permanent subsystems or more temporary configurations.  
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Abstract: The Establishment of the Rahad Scheme in Eastern Sudan in the 1970s established 
an agricultural innovation system where formal actors (such as extension, research and 
finance institutions) and informal actors (such as agro pastoral organisations) are networking 
to provide better livelihoods within the irrigated scheme area. This investigation focuses on 
the roles and interactions of agro pastoral organisations and finance institutions in relation to 
extension work in the Rahad Scheme. This paper also discusses the challenges that hinder 
interactions between agro pastoral organisations and finance institutions and makes 
suggestions as to how to improve such interactions. System thinking was suggested as a 
methodology to analyse knowledge networking among and between finance institutions and 
agro pastoral organisations. Social network analysis was used to study connections and 
relations of agro pastoral organisations and finance institutions in the Rahad Scheme. As a 
result new connections and relations have been suggested to improve the performance of the 
agro pastoral organisations and finance institutions in Rahad. The hope is that improvement 
of connections among the studied actors can lead to better appropriation of the innovation 
system within the Rahad Scheme. 

Keywords: AKIS, RAAKS, SNAS, Rahad Scheme 

 

Introduction  
The Rahad Agriculture Scheme was established in 1977 and is situated within 14° 23 – 13° 
30 north and 34° 22-35˚55 east. It is located 260 km south east of Khartoum, the capital of 
Sudan. El-Fau City is the headquarters of the scheme. It is irrigated from two sources, the 
Rahad River from autumn to summer and the Blue Nile River during winter. The total cultivated 
area in the scheme is 147,698 hectares (Benedict et al., 1982; Rahad Agriculture Corporation, 
2010). 
One of the reasons for establishing the Rahad Scheme was to shift the sustainably based 
economy of indigenous agro-pastorals surrounding the area of the scheme to a more 
intensified cultivation, as the government of Sudan anticipated that the standard of living – 
income, housing, nutrition, education, and values of those people – would be improved 
(Benedict et al., 1982). In accordance with that planning, tenants were settled and allotted 
farming units of 9.2 hectares to plant cotton, ground nuts and fodder crops. The Ministry of 
Agriculture in Sudan appointed the Rahad Agricultural Corporation to be the responsible 
institution for managing the Rahad scheme; the corporation was responsible for providing 
agriculture inputs and assessing costs against profits, while tenants were responsible for 
farming the land and would receive profits from their production (Benedict et al., 1982). 
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Crop combination in the Rahad Scheme was modified according to farmers’ needs and 
economic viability. Therefore, sorghum, sweet corn, wheat, and sunflower were introduced 
into the scheme (Benedict et al., 1982; Rahad Agriculture Corporation, 2010). 

The scheme had undergone many changes since its foundation up until the time of the 
research study (2010/2011). Shifting the finance of inputs from government to banks and 
inadequate provision of maintenance for the scheme’s assets “canals and machinery” has led 
to increasing farmer debt and fluctuating productivity (primary data, 2010). Presently a private 
company has been invited by the government of Sudan to share farming the scheme with the 
farmers. By the end of the farming season, the cost of production will be calculated at the farm 
unit level, and net profit will be distributed: 50% for farmers, 40% for the company, and 10% 
for the improvement of social services within the scheme area (Ministry of Agriculture and 
Forestry, 2009). 

Problem statement  
Agriculture innovations in the Rahad Scheme is viewed as a networking of knowledge between 
formal and informal actors; by formal actors the authors mean research, extension, finance 
and  education institutions in the area of the project; informal actors are pastoral and farmers’ 
organisations, women, youth groups and elderly people. The research conducted in the Rahad 
Scheme (2010 to 2011) aimed to study knowledge networking among and between the 
mentioned actors based on the notion of agriculture knowledge and information system. This 
paper is focusing on reflecting the role of agro pastoral organisations and finance institutions 
in the Rahad Agriculture Scheme with emphasis on their relation to the Extension Department 
in the Scheme. Roles of and interactions between those actors are described and suggestions 
to better their interactions in the Rahad Scheme are also discussed. 
 
Objectives of the paper  

1. To present roles and the interactions within agro pastoral organisations and finance 
institutions in the Rahad Scheme in relation to extension work in the scheme. 

2. To explain how these relations are supporting or challenging the performance of 
agriculture innovations within the Rahad Scheme. 

3. To suggest how to improve the interactions within agro-pastoral and finance institutions 
in the Rahad Scheme 

 

Literature review  

Knowledge and information system perspectives to view agricultural innovations 
The knowledge and information system is a perspective developed by Roling and others at 
Wagenningen University (cf. Röling, 1986,1988) cited by Engel (1997). 

The perspective views the performance of social organisations of innovations as relationships 
interplayed between different actors rather than seeing innovation as a technological process 
that requires certain materialistic inputs and outputs. It is the relationships and integrations of 
actors that help the performance of the innovations or constrain them (cf. Röling, 1986 and 
1988) cited by Engel (1997). 

There are many reasons for social scientists to choose the knowledge and information system 
perspective to study innovations. Firstly, the system has the potential to diagnose the 
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innovation configuration at macro- and micro-levels. In other words, human actions or relations 
towards innovations are studied at different levels; perspectives can range from the 
relationship of two farmers to relationships between agro-business institutions (Engel, 1997). 
Secondly, it focuses on sharing knowledge among relevant stakeholders and not only on 
extension as the source of information; policy makers, education, and research institutes are 
also responsible for disseminating information and ideas so that innovations can bring better 
technological and social outcomes (Engel 1997). Thirdly, the knowledge and information 
system perspective has managed to raise radical questions about the classical definition of 
individuals within agricultural innovations as innovators, adopters, laggards, or worse. Instead, 
a more comprehensive understanding of human agency through the system perspective is 
provided, “What people know and do is intrinsically related.” 

Since certain farmers or groups of farmers reject applying certain technologies, there is a need 
for us to look to surrounding institutions, circumstances and how the farmers are related to 
them. Moreover, in this regard, issuing of local knowledge and how farmers are deeply related 
is also vital, and the knowledge and information perspective can be realistically considered 
(Engel, 1997). . 

Finally, according to the knowledge and information perspective, agricultural innovations are 
“social efforts that require joint competence of interrelated actors rather than the sum of 
individual competences” (Engel, 1997). Since the system can provide a diagnostic framework 
for analysis and design management of interventions, we thought the perspective can be very 
useful for approaching our research question; it can first help us study the relationships of 
actors in the study area and how they communicate information with each other. Furthermore, 
it can help us suggest a basis for developing approaches to improve the performance of actors 
in the Rahad Scheme. 

Innovations and social networks 
Rogers (1983) and Beal & Bohlen (1955) cited by Valente (1995) had earlier stressed that 
diffusion of innovations is a communication process, because innovation is communicated 
through certain channels over time among members of a social system. The time factor is 
essential in these types of innovation models; innovativeness (output of innovations) is 
correlated by the time of adoption with the level of education, level of income, cosmopolitan 
status, and contact with change agents (Valente, 1995). The role of actors and their 
interactions in the settings of innovations had been neglected in those linear models (Valente, 
1995; Spielman et al., 2010). 
 
Rural sociological research has developed this classic model of innovation diffusion to other 
subsets of diffusion known as network models of innovations (Valente, 1995). According to 
Valente (1995), the network is a pattern of relations that could connect members of social 
systems; friendship, advice, communication, or supports existing between members are 
examples. Therefore, diffusion research employing a network perspective (Liu et al., 2005) 
stems from viewing the structure of the relations among members of the social system as a 
factor that shapes or constrains the spread of new ideas and practices in the social system 
(Burt, 1987, cited by Liu et al., 2005). 

Thus network models explain innovation diffusion in accordance with the structure of the social 
system and the communication pattern (who talks to whom) in the social networks (Valente, 
1995). These models are also used to decide the flow of personal influence (who influences 
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whom) (Valente, 1995). Therefore, the relations of a given actor or actors in the network 
(leadership model) (Colman et al., 1966 cited by Liu et al., 2005) or relations and positions of 
all actors in the network structural models (Burt, 1987 cited by Liu et al., 2005) can influence 
the adoption of innovation. 

Considering the social network structure as a factor influencing the diffusion of innovations, 
means that this diffusion can be searched as a relational context in addition to time influence. 
Researchers believe as Freeman (1984 cited by Trappman et al., 2011) and argue that social 
network analysis would study how the social structure within the innovation contexts emerged, 
how it evolved, and how the structure of relations exhibit consequences for behaviour. 

Using social networks as a dimension to study innovations is a way to explain complexities in 
the innovation processes, which leaner models fail to explain (i.e. heterogeneity of actors and 
their relations) (Spielman, et al., 2010). 

Researchers in this study examine the innovation process within the Rahad Scheme by 
looking at the information flow between different actors that form the social network of the 
Rahad Scheme (Spielman et al., 2010). This flow of information goes through links connecting 
actors in the scheme network (Valente,1995; Engel, 1997). Actors’ prominence in the network 
(Liu et al., 2005) and the content of their contacts is assumed by the researchers as the factor 
that influences the innovativeness in the scheme context. 

For the purpose of this paper, the researcher will present the role and flow of information within 
formal and informal actors in the Rahad Scheme, namely among extension, finance 
institutions and agro-pastoralist organisations .   

Methodology 

Knowledge and information system thinking 
System thinking is an approach developed by scientists to study the world and how to 
intervene in it; more specifically, it is an approach to studying agricultural innovations as 
settings where knowledge and information interact and are exchanged by different 
stakeholders or actors (Engel, 1997). System thinking may not be the only valid way to do so, 
but it has been widely adopted by many disciplines (Engel, 1997; see also Röling, 1992). 
Although there is no agreed definition on what system thinking is in literature, it is referred to 
as “an image or metaphor of the adaptive whole, which may be able to survive in a changing 
environment” (Scheckland & Scholes, 1990 cited by Engel, 1997). 

Knowledge system thinking is a diagnostic approach that would either aim to implement better 
interventions, or allow an investigator to learn more about the function of the system (Engel, 
1997). 

There could be many methodologies for understanding the process of innovation in the Rahad 
Scheme; choosing knowledge system thinking will help one understand the nature of 
knowledge held by different actors. RAAKS or Rapid Agricultural Appraisal Knowledge System 
is an empirical methodology to question innovation systems (Scheckland & Scholes, 1990 
cited by Engel, 1997). RAAKS is a tested, participatory action research methodology used to 
approach agricultural innovations with change, but it does not give direct answers to innovation 
problems (Salomon & Engel, 1997). RAAKS is implemented in phases; each phase has its 
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constructed images or windows to diagnose and better organise innovative performance of 
studied actors. (Salomon and Engel, 1997; see also Hulesboch, 2001). 

To reflect the focus of this paper results of RAAKS and SNAS will be used to show the 
suggestions to improve knowledge and information systems within the Rahad Scheme, mainly 
among agro pastoral organisations; Farmers Union, Pastoral Union, Farmers Committees and 
Finance Institutions represented on the Sudanese Agricultural Bank and Saving and 
Investment Bank. Improvement in the interactions of those actors in this paper is discussed in 
relation to extension work in the Rahad.  

Social network analysis 
Social network analysis is a methodological perspective that has been developed within the 
social sciences. Social network analysis stems from the importance of the relations connecting 
interacting entities (Wassermann & Faust, 1994; Scott, 2000). It considers individual entities 
and the relations connecting them as the unit of the analysis (Wassermann and Faust, 1994). 
Those individual entities could be individuals, groups of the same type, or different types. 
Entities in social network analysis are called actors, who are connected to others with relations 
(Wasserman & Faust, 1994). Relations connecting actors are known as relational ties (there 
could be different kinds of relations connecting actors, i.e. biological relations, affiliations, 
behavioural interactions, etc.). Therefore, measurements of social network analysis are 
suitable for use in analysing innovation systems based on a network perspective. The 
measurements used by the researchers for social network analysis are density, centrality of 
formal actors and informal actors, strength and weakness of relations of actors. For the 
purpose of this paper, authors will present the type of relation between some of the formal 
actors and some of the informal actors - mainly extension, financial institutions and agro-
pastoral organisations in the Rahad Scheme.  
 
Use of RAAKS by the researcher in the Rahad agricultural scheme 
To conduct RAAKS in the Rahad Scheme (see Figure 1), we considered that within the Rahad 
Scheme information flows among and between different social actors within the innovation. 
This flow of information materialises in certain communications and relations among the 
actors. This networking characterises actors’ performance in the innovation over time. 
Knowing that the Rahad Scheme is an innovation that has been implemented by formal 
institutions for agro-pastoral communities to practice irrigated farming, the situation by 
necessity poses an interesting question of how communication and coordination have been 
taking place between those different actors in order to realise the Rahad Scheme. Conducting 
a RAAKS study by interviewing local and formal actors will help us understand how actors 
have been networking in order to facilitate the innovation, and then we can eventually 
formulate proper strategies for improving actors’ networking. 

Actors at the level of the Rahad Scheme are institutions whose members represent the Rahad 
scheme management, government, extension, research, education and investment. These 
institutions have to be concerned with agricultural innovation in Rahad. This imagined picture 
allowed us to include wide categories of actors within the scheme. 

Actors at the level of villages are the individuals and associations that are identified as the 
agro-pastorals, who were the focus during implementation of the Rahad agricultural scheme. 
This imagined picture of local actors in Rahad allowed us to include wide categories of those 
actors within the scheme: agro-pastorals and their associations, women’s groups, youth 
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groups, and elderly people. In this paper some of actors are considered as private sector, 
mainly agro-pastoral organisations 

Phases of RAAKS in the Rahad Scheme 
Phase A 
To get a general understanding of knowledge networking among social actors in the Rahad 
scheme, or to clarify our problems on how the relationship and communication between formal 
actors and local actors in Rahad are taking place, we used most windows of phase A and 
selected windows of phase B; that is to say we investigated who were actors in the Rahad 
scheme, what are their roles, objectives, and tasks (what they actually do), how they perceive 
the performance of the scheme within the given social, political, and ecological environment 
surrounding the scheme, what sources of information are available to them, and what cultural 
communication problems exist between them. The team managed to interview 15 relevant 
actors within the Rahad scheme in the first phase of RAAKS, and did one brainstorming 
session with eight actors who managed to show up. 

Phase B 
To get a more precise picture of Rahad actors‘ networking, we conducted key informant 
interviews and  group discussions with local actors in the Rahad scheme. The team did 32 
individual interviews, and 11 group discussions. The reason to have this number of interviews 
in qualitative research is due to the geographical and social combination of the Rahad scheme. 
The scheme is divided into three areas: north, middle and south, and populated with different 
ethnic groups (see Literature section). 
 
Phase C 
In order to improve the performance of the Rahad scheme, the researcher suggests that actors 
need to manage their knowledge of farming and livestock keeping within the scheme. 
Knowledge management is the “initiation, direction, and control of purposeful activities” (Van 
Hack cited by Engel, 1997). Knowledge management can be a future activity for actors of the 
Rahad Irrigated Scheme. It can be implemented in two stages. First they need to conduct a 
training workshop where actors can decide the need to categorise their knowledge 
management tasks, find out which of the actors are policy makers, which are project 
designers, etc. (Engel, 1997). Actors need to define whom each actor needs to contact in 
order to do the task, and why (Engel, 1997). Then actors at the scheme level need to define 
which of the actors at the village level are their respective contacts or beneficiaries (Engel, 
1997) . The next step of phase C, extension in the Rahad scheme, is suggested to weave 
connections and create relations at different levels within the scheme (Krebs & Holley, 2002). 

Sampling 
Purposive sampling was conducted, as the researcher aimed to include actors concerned with 
innovations achieved by the Rahad Scheme (Bryman, 2001). After approaching the Rahad 
Scheme administration, researchers decided to conduct snowball sampling in order to 
interview actors within the scheme (Bryman, 2001). Snowball sampling allowed the 
researchers to move from one actor to the next during interviews by asking “Who else do you 
think is involved with agricultural innovation in the Rahad Scheme?” A structured questionnaire 
was used with 15 actors defined by snowball sampling using individual interviewing in order 
to collect information on actors roles and objectives (Phase A of RAAKS).  To collect 
information at the village level, in key informant interviewing and group discussions were 
conducted using purposive sampling technique to collect information on type of relations 
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between actors at the village level (informal actors; Phase B of RAAKS).  However, for the 
purposes of this paper, the researcher is presenting the results of 6 main actors representing 
the roles and flow of knowledge and information within the scheme namely: Extension 
Department in Rahad Schemes; Sudanese Agricultural Bank; Saving and Investment Bank; 
Farmers’ Union; Pastoral Unions and Farmers’ Committees.  

Data analysis 
The researcher used Maxqda 10, which is a software method to analyse and interpret textual 
data (IVERB, 2007). 

Maxqda helped the researcher process content analysis (Corbin & Strauss, 2008) for data 
collected using semi-structured interviews and group discussions (Bryman, 2001). 

Maxqda 10 was used to analyse data on the roles of the 6 relevant actors (RAAKS Phase A). 
The researcher developed codes and sub-codes as the raw data from interviews was divided 
into different conceptual levels so that meanings could be inferred out of the textual content 
(Corbin & Strauss, 2008). Meanings of texts were merged and compared using the technique 
of retrieved codes in Maxqda 10 (IVERB, 2007). Finally, concluding points or summaries of 
actors’ roles were drawn by the researcher’s consensus and thoughts. 

Codes of the 6 actors’ roles were the sources of actors’ knowledge, and the type of knowledge. 
The sources of actors’ knowledge were divided into sub-codes of formal source of knowledge 
and informal source of knowledge. 

The type of knowledge was divided into knowledge of cropping, knowledge of livestock 
keeping, and knowledge of organisational skills. 

Analysis of social networks 
Relation examined is the relation between actors at the Rahad Scheme level and actors at 
villages (formal and informal actors). Ties between actors at two levels can be financial 
support, exchange of information on farming, and social services within the Rahad Scheme. 
In other words, the transaction networks and discrete networks that involve flows of 
information and services on farming and livestock keeping between actors at the level of the 
Rahad Scheme and actors at the village level (Conway and Steward, 1998; Borgatti, 2009).   
Connections between the two different levels of actors had been studied based on the 
weakness and strength of the connection.  Two actors are strongly connected if they are 
connected together with more than one tie or a relationship; if they are connected through one 
tie they are considered weakly connected. If actors expressed less emotional intensity 
between them, they are considered weakly connected and vise versa (Granovetter 1973; 
Baer; 2010). In the Rahad Scheme network, valued graphs have been used by researchers 
to indicate the strengths and weaknesses of actors’ relations using Netdraw software program 
techniques (Borgatti & Freeman, 2002). (Figure 1). 
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Figure 1. The research design indicating how researchers conducted RAAKS in the 
Rahad Scheme.  Actors at the Rahad Scheme means the the Rahad Scheme Administration, 
ministries, research institutes, education institutes and investment.  Actors at the villages’ 
scheme are individuals and associations of agro-pastorals (private sector) settled to practice 
irrigated farming.  

Understanding the flow of information within and among both actors will improve the 
performance of agricultural innovation. Social network analysis is used to analyse part of the 
RAAKS research study.  

Results and Discussion  

The Role of actors at the Rahad Scheme administration level  
 

The Extension and Technology Transfer Department in the Rahad Scheme  
This Department is responsible for running extensional approaches to farmers; three 
extension approaches are conducted in the Rahad Scheme:  
Commodity Approach; 
Training & Visit Approach (T&V) (World Bank);  
Farmers’ Field School (Food Agriculture Organisation).  
 
The commodity approach (or field inspector approach) already existed in the Gezira Scheme; 
the approach was designed with inspectors (the term “extension” was not used) who were 
responsible for demonstrating to farmers the needed farm operations. Reviewed literature on 
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the field inspector approach or commodity approach proved that instructing agricultural 
practices resulted in poor feedback from farmers, since the farmers had no way just to adopt 
agricultural packages. Extension linkages with the Research Station were not formally 
constructed; research results were not applied to farm operations.  
 
The T&V approach in the Rahad scheme established formal linkages and feedback with the 
Rahad Research Station. However, the approach mainly depended on support from 
international agencies such as the World Bank. Therefore, withdrawal of that support resulted 
in ceasing activities of the T&V approach.  

The last extensional approach in the Rahad Scheme was the Farmers’ Field School. The FFS 
held in the Rahad Scheme was characterised by poor attendance of farmers and a low number 
of training sessions. Shortages of irrigation water and lack of financing at the time could have 
discouraged farmers from attending. Therefore, implementation of FFS in the Rahad Scheme, 
in the researcher’s opinion, was concurrent with technical and financial degradation in the 
Rahad Scheme.  

Extension in the Rahad Scheme thus went back to a conventional approach until the time of 
data collection. Interviewed extensionists believed that a new way of extension needed to be 
considered. They also mentioned issues such as the fact that renting or sharing farmland with 
labourers had helped increase farmers’ absence from farms and lessened the contact of 
farmers with extensionists. The researcher argues that extension approaches implemented in 
the Rahad Scheme were designed based on individual models of diffusion of innovations, 
meaning that performance of farming in the Rahad Scheme depended on individual farmers 
adopting the required farming activities (Leeuwis, 2004; Engel, 1997). In order to improve 
extension performance in the Rahad Scheme, it is important to view adoption of innovations 
as a complex process that involves communication and networking of different actors who can 
be sources of different information and knowledge on farming and not focused on individual 
farmers’ performances. In order to make this situation happen, networking of relations among 
actors is suggested by the researcher as a first step. 

The Sudanese Agricultural Bank   
Since the establishment of the Rahad Scheme, the Bank of Sudan has provided credits or 
loans to the Rahad Agricultural Corporation and other agricultural corporations to finance 
farming operations every season (El Amin & El Mak, 1997). The Rahad Corporation would 
recover land and water charges from farmers for cotton only, and other crops were freely 
charged (El Amin & El Mak, 1997). Farmers recognised this process as farming by subsidy 
from the government, but officially this economic policy was known as the Economic Recovery 
Programme (El Amin & El Mak, 1997). The ERCP resulted in an accumulation of debt in 
agricultural corporations including the Rahad Agricultural Corporation (El Amin & El Mak, 
1997). The government of Sudan enacted the National Economic Salvation Programme; its 
policy measures in the agricultural sector were to remove subsidies on fertilisers, pesticides, 
land and water provided by the agricultural corporations (El Amin & El Mak, 1997). Financing 
production costs was shifted to commercial banks instead of the state-run Bank of Sudan (El 
Amin & El Mak, 1997). According to the Agricultural Bank actor, when the government stopped 
financing, farmers came to the bank (interview 4, paragraph 13). 

The Sudanese Agricultural Bank as a developmental bank uses its human and technical 
resources to achieve agricultural and animal development (Sudanese Agricultural Bank, 
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2009). This aim is achieved through the presence of bank branches within producing sectors 
that offer financial, extensional, and banking services (Sudanese Agricultural Bank, 2009). 

Since 1991, the Sudanese Agricultural Bank has financed farmers within irrigated schemes 
and farmers  at rain-fed  areas in all type of crops (El Amin & El Mak, 1997).  For example, for 
cotton crops the bank would finance all farming operations by supporting inputs of seeds, 
fertiliser, and the cost of spraying the cotton with chemicals (interview 4, paragraphs 2, 3). 

The bank monitors this financing through control groups (farmers are divided into groups; 
every group will be headed by a farmer, usually a member of the farmer’s committee; the 
farmer would receive the inputs on behalf of his group and hand it to members).The bankers 
in the finance section report the costs of finance for every group, and the head of the group 
acts as the contact person (interview 4, paragraph 2). The bank decides the amount of money 
needed from the head of the group. Money is collected from the groups of the farmers, while 
the bank calculates the cost. If farmers manage to pay their input costs and make a profit from 
their produce, the bank returns their profits. Farmers who produce amounts that fail to make 
profits must repay the cost of inputs (interview 4, paragraph 2). In some cases farmers 
produced amounts that did not allow them to pay the production costs. Usually, the Rahad 
Scheme Administration would be responsible for the farmers and would pay the finance costs 
if farmers failed to pay (interview4, paragraph 2). 

Financing farmers at the scheme level is considered a micro-finance that benefits many people 
with relatively little money (interview 4, paragraph 3). The other type of financing banks’ 
practice is macro-finance (interview 4, paragraph 3). This type of financing is approached with 
farmers in rain-fed areas within the El Fau locality. Farmers who apply for financing at this 
sector usually have a massive piece of land (a farmer can own 410 -1,255 hectares) (interview 
4, pargraph5). Reports on rain-fed farming stated that individuals own around 50 hectares on 
average (UNEP, 2006; CFSAM, 2011). Therefore, this type of finance is directed to large-
scale farmers within rain-fed farming areas. In macro-financing the farmer would be asked to 
open a running account, his land would be checked, he would be given fuel, the cost of land 
preparation, the cost of seeds, and fertiliser (interview 4, paragraph 5). On the other hand, 
farmers had to mortgage their land to cover 70% of the cost in case they failed to pay the bank 
input costs (interview 4, paragraph 5). 

The Agricultural Bank is expanding its financing from the farming sector to include other social 
domains (interview 4, paragraph 3), e.g. financing livestock for families. This activity was called 
the finance of producing families and first offered to families working within the Rahad 
Scheme, teachers, or health officers in El Fau city (interview 4, paragraph 3). 

The family will be asked to open an account, then be given two cows and asked to pay back 
in two years with low monthly payments (interview 4, paragraph 3). Another project was to buy 
male goats to improve the breed; the family would borrow the goat and pay 20 cents per month 
for one year (interview 4, paragraph 3). 

The bank introduced oil grinding in villages (small machines locally manufactured to grind oil 
seeds such as groundnuts); in every village there would be 3-4 local grinders (interview 4, 
paragraph 3). Financing small enterprises such as biscuit machines and sewing machines 
was also practised by the bank (interview 4, paragraph 3). Trade was also financed, for 
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example, money to merchants to buy sugar and flour (interview 4, paragraph 3). They also 
financed construction materials for building houses (interview 4, paragraph 3). 

Women are among those who are financed by the bank, but they are financed individually, 
meaning that the bank up until now has not financed women’s groups (interview 4, paragraph 
9). According to the actor, in 90% of cases where women were financed, women would pay 
the cost of inputs back (interview 4, paragraph 9). The actor further mentioned that women 
are interested in getting financed for building houses and establishing kindergartens; 
therefore, the bank finances these categories for women (interview 4, paragraph 9). 

The Savings and Social Development Bank  
The aim of the Saving and Social Development Bank is to finance a limited slice of people or 
families with limited income whom are also called small producers by the bank (interview 4, 
paragraph 22) (Savings and Social Development Bank, 2012). According to the actor, the 
individual has a limited income, and he or she gets nomore than five Euros per day (interview 
4, paragraph 26). 

The bank uses micro-finance policy to increase people’s income, which will reflect on the 
economic growth of the community in the area (interview 4, paragraph 22) (Savings and Social 
Development Bank, 2012). The common activities for people within El Fau are farming and 
animal rearing (interview 4, paragraph 31), so the bank mainly finances these two activities 
(interview 4, paragraph 31). 

However, financing is also limited to active people who are well-experienced in farming and 
animal keeping (interview 4, paragraph 22). Before launching the project for an agent, the 
bank will collect information on the agent’s income or financial status, what activity the agent 
is doing, and the relevance of the agent’s activity to the project  to be financed (interview 4, 
paragraph 22). The bank finances projects either run by individuals or groups (interview 4, 
paragraph 42) (Saving and Social Development Bank, 2012). 

Financing of groups takes place as follows: members of the association elect members of the 
executive office, usually three; the three will deal with the bank and sign papers (interview 4, 
paragraph 47) (Saving and Social Development Bank, 2012). 

Most of the associations financed are pastoral associations and women’s associations; there 
are around seven pastoral associations (interview 4, paragraph 44) and only one association 
for working women called AmnaEltyeb (interview 4, paragraph 53).  In our second field work, 
we found out that there were around 10 new women’s associations in addition to the women’s 
union that were registered and financed for different projects by the bank (livestock, trading 
projects and electric products) (interview 77, paragraph 31). The actor said the aim was to 
have 60% of finance projects go to women, (interview 4, and paragraph 53) (Saving and Social 
Development Bank, 2012).  After financing a certain project, the bank would follow the 
payment through executives of the association (interview 4, paragraph 47). The actor 
considers itself as a pioneer and specializes in micro-financing in the area (interview 4, 
paragraph 23). Concerning the actor’s relation to the Rahad Scheme, the actor is not directly 
linked with the corporation, but the bank is directly connected with farmers and families that 
directly benefit from the scheme, farmers, and the staff of the scheme (interview 4, paragraph 
33).  
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Rahad Scheme Farmers’ Union 
The Rahad Scheme Farmers’ Union was first established in the southern part of the scheme 
in the form of a starting committee. Then when the establishment of the scheme finished in 
1982, a comprehensive union representing the geographical expansion of the scheme was 
formed (interview 11, paragraph 3). The composition of the union is as follows: the base of the 
union is the general assembly, every village has a general assembly, and every village will 
select a production committee of 10 persons called the production council for the village. The 
10 members of the production council of the village are divided into a four-person central 
committee and a six-person production committee; the village council has a president, 
secretary, treasurer and members (interview 11, paragraph 3). 

All farmers in the scheme (minimum should be around 500 persons) will meet to form a central 
committee. This committee is formed as follows: every village will select four people; the total 
will be 184 persons (4 x 46 villages). This number will select 24 people as the executive office; 
this office should be representative for all villages in the scheme (interview 11, paragraph 3). 

Members of the executive committee in the union have authority to instruct services to the 
section committees (interview 11, paragraph 4). The section committee is a committee 
consisting of 10 persons selected at the level of the section and headed by the head of the 
section (interview 11, paragraph 4). The section committees instruct farmer committees at the 
village level. 

These executives will hold a meeting with the central committee to select the president, 
secretary and the general secretary of the whole union (interview11, paragraph3). There are 
also committees formed within the executive council of the union called the service 
committees: i.e. the electricity committee, personnel committee, union building committee, and 
water committee. These committees are formed to respond to the needs of villagers in the 
scheme (interview 11, paragraph 3). Three members of the executive council are members 
on the administrative council of the scheme. Usually they are the general secretary, the 
treasurer, and the head of the union (interview11, paragraph4). 

According to the Farmers’ Union actor, the executives of the union attend meetings with the 
administrative council of the scheme (interview 11, paragraph 4). In these meetings, the union 
representative is able to supervise input supply to the farmers and money circulation within 
the scheme (interview 11, paragraph 4). 

The Rahad Farmers’ Union finances social services for scheme villages by deducting a certain 
share from farm production - 2% (interview 11, paragraph 6). Coordination of these finances 
goes through a share with the Department of Social Services and development in the Rahad 
Scheme and a share with the El Fau locality (interview 11, paragraph 6). The Department of 
Social Services provides its technical views in implementing the services (interview 46, 
paragraph 4), and the El Fau locality provides the administrative side of implementing the 
services along with funds from the state (interview 11, paragraph 6). Involvement of the Rahad 
Farmers’ Union in social services goes through the services committees in the administrative 
council and the section committees (who are the representatives of farmers’ committees at 
the section level). 

The section committee has the right to suggest programmes according to the needs of the 
section and specifically hands the administrative council their proposals (interview 11, 
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paragraph 4). The administrative council discusses with the Department of Social 
Development and develops the proposals in the Rahad scheme1 (interview 11, paragraph 4). 

Involvement of the Farmers’ Union in providing such social services in the Rahad Scheme 
villages is actually a part of the objectives and roles attributed to the Sudanese National 
Farmers’ Union (Abd Elrahim, 2011). See Figure 1 to follow representation of the Rahad 
Scheme Farmers’ Union from village level to administration level.  

The Farmers’ Union in the Rahad Scheme has been among the decision makers for the 
privatisation of the scheme; the secretary of the Farmers’ Union is a member of the High 
Council of Agricultural Development, which is a political body containing politicians at the 
presidential level (interview 11, paragraph 15). This council suggested private companies as 
alternatives for managing national schemes, among them the Rahad Scheme (interview 11, 
paragraph 15). Involvement of the Farmers’ Union in this decision indicates the polytypical 
role of the union in the Rahad Scheme (Abd Elrahim, 2011). At the state level, the Rahad 
Scheme Farmers’ Union and the rain-fed Farmers’ Union represent the General Union of 
Sudanese Farmers (Abd Elrahim, 2011).  

The Pastoral Union  
The Pastoral Union in El Fau is a part of the National Pastoral Union, which was established 
in 1992 and is situated in Khartoum (interview 45, paragraph 4) (Baraka, 2012). The National 
Pastoral Union consists of unions in different states. At the state level there will be a Pastoral 
Union representing unions from different localities, and the Pastoral Union at the locality level 
consists of members of pastorals in villages (interview 5, paragraph 7) (Baraka, 2012). In El 
Fau, the pastoral union consists of 12 members: four of them will be representatives in 
Gedarifstate ( 400 km east of Khartoum, the capital of Sudan) and around 38 members at the 
state level will represent the state in the centre (interview 5, paragraph 15). Moreover, the 
Pastoral Union in the El Fau locality deals with problems or issues within rain-fed farms and 
the Rahad Scheme farms (according to geographical sections of the El Fau locality, there are 
representatives of the Pastoral Union who represent pastorals in rain-fed farms and Scheme 
farms) (interview 2, paragraph 58). The head of the Pastoral Union in Khartoum mentioned 
that the union is an organisation that aims to improve human beings (the pastorals), animals, 
and pastures. This main goal will be achieved by providing social services for pastorals (health 
and education), improving access to pathways, providing proper veterinary services and water 
points for pastorals (interview 45, paragraphs 5-8). 

The actor from the Pastoral Union in El Fau reflected many problems as status quo that the 
actor is looking forward to change (interview 5, paragraph 8). Changing this problematic 
situation so far represents the current perceived role the union is responsible for.  

In 2010, a law was launched to organise the production of farming and animal grazing in 
Sudan’s Ministry of Justice (Ministry of Justice, 2011). This law is known as the law of owners 
of agriculture and animal production (Ministry of Justice, 2011). According to this law, farmers 
and pastorals are considered one sector of economic production (Ministry of Justice, 2011).  
For example, the Pastoral Union and Rahad Farmers’ Union is one unit of production. The 

                                                           
1From interviews at the field level, we understood that within the Rahad scheme there is an administration for social 
development that conducts technical assistance with the section committee. They coordinate with the Farmers’ 
Union to suggest proposals for rehabilitation or to establish social services in the villages of the scheme. 
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regularities of this law are in its developing stages and there are no cultivated experiences on 
the ground yet.  

The Role of actors at village level  

Farmers’ Committees  
The Farmers’ Union is connected to farmers through farmers’ committees. The composition 
of the farmers’ committee is as follows: the base of the Farmers’ Union is the general 
assembly, every village has a general assembly, and every village will select a committee of 
ten persons who are called the village council. The ten-person village council is divided into 
four people as a central committee and six as the farmers’ committee, sometimes called the 
production committee of the village. The village council has a president, secretary, treasurer, 
and members (interview 11, paragraph 3). 

Farmers’ committees are responsible for linking farmers with the extensionists. Some 
information is communicated from extensionists to the farmers’ committee and then to the 
farmers (interview 23, paragraph 8). 

Agricultural policies are formed at the level of the High Council of Agricultural Development, 
and the Federal Farmers’ Union in Khartoum. These institutions decide which crops will be 
planted and discuss the types of financial resources to be used for farming. The decisions are 
then passed on to the section committees, then to the farmers’ committees, and finally to the 
farmers (interview 23, paragraph 8)(CEM, 2009; Abd Elrahim, 2011). 

Some interviewed farmers have recognised the role of farmers’ committees in directing 
farmers, providing information on farms, and in mosques or clubs (interview 24, paragraph 
39). 

The role of farmers’ committees in solving the problem of animals intruding onto farms has 
been recognised by some farmers. “The farmers’ committee is only useful in damage 
estimation, and we even share them or include them according to the aurf (tradition and 
norms). If you are on the production committee, that means you are from good people in the 
village so we go and ask them to help you estimate the damage on the farm (if crops were 
attacked by an animal). In the past we used to ask farmers’ committees for technical 
management such as watering crops” (interview 18, paragraph 65). However, other farmers 
think the farmers’ committees are distant from farmers and mentioned that they farm with no 
directions from them because the farmers’ committee itself is a way of decision making inside 
the Farmers’ Union (interview 18, paragraph 64). 

So it could be concluded that power issues dominate the relationship or the connection 
between the farmers’ committees and the executive of the Farmers’ Union. 

Interactions of actors at the Rahad scheme level and actors at the village level  
 
Connection of farmers’ committees to the Rahad Scheme Administration (extension work) 
Farmers’ committees are connected to the Rahad Scheme administration through their 
connection to extension agents. (The farmers’ committee described its role as a link between 
extension in the scheme and the farmers or local bridges (Easely & Kleinberg, 2010) (interview 
53, paragraph 5; interview 21, paragraph 6). One farmers’ committee member mentioned, 
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“Our role is to link farmers with the administrators, or we are mediators between the farmer 
and the administration, and then we deliver the extension message from the administrators to 
the farmers” (interview23, paragraph8). This quote reflects a classical view of extension as a 
message to deliver. Meanwhile extension can be looked at as advisory work in problem-
solving situations as in Hoffman et al. (2009). The extension role has also been thought of as 
a facilitator for innovations in order to achieve innovation objectives (Leeuwis, 2004; Cristovao 
et al., 2012). In this regard, extension can be a knowledge broker working in a platform that 
collects actors involved in the agricultural innovations in the Rahad Scheme. 

Farmers’ committees also expressed that they not only communicate information to farmers 
but also help farmers get financing from banks, as they personally guarantee farmers (ref. 
group finance from the Agricultural Bank) (interview 23, paragraph 9). 

Farmers’ committees are also connected to the Rahad Scheme through their connection to 
the administration of social development. The administration shares roles with the Farmers’ 
Union and Rahad Corporation scheme. It is financed by the Farmers’ Union and Rahad 
Corporation. The Rahad Corporation is responsible for the staff and running costs of offices, 
cars and fuel while the Farmers’ Union is supposed to cut around 5 pounds (80 cents) from 
farm produce for every farmer to finance social services The administration coordinates with 
farmers’ committees the assessment of social services needed by the villages (interview46, 
paragraph3). In this respect farmers’ committees are the direct contacts of the Farmers’ Union 
who deal with the section to decide what money each village will need. The section delivers 
the money to the head of the farmers’ committee to use (interview 46, paragraph5). 

Villages mostly decide to build schools and mosques, unless there are problems coming up. 
Most people decide to have schools and mosques; others prefer kindergartens and women’s 
centres (interview 46, paragraph5). Accordingly the connection of famers’ committees to the 
Rahad Scheme is a strong one. Reviewed literature has also proved that strongly connected 
actors are also important in sharing information within the networks. According to Granovetter 
(1983), the speed of information flow and credibility of information are greater through strong 
ties. Therefore, the researcher argues that since farmers’ committees have connections with 
more actors in the network, more information can be accessed from them. For example, 
creating a relationship between the Pastoral Union and farmers’ committees can lead to 
access to more information and better possibilities for animal keepers within the Rahad 
Scheme. 

Connection of farmers’ committees to the Farmers’ Union 
Interviewed farmers’ committee members have expressed themselves as people who 
communicate information from the extensionists or Farmers’ Union to the farmers 
(interview20, paragraph25; interview 21, paragraph 6) (Conway & Steward, 1998; Borgatti, 
2009). 

The following quote was made by a farmers’ committee member explaining their role, “we are 
close to farmers in order to communicate information from the section or Farmers’ Union to 
farmers. We follow the farming and watering, and if there are emergencies, we follow them. In 
the end we follow the harvest with farmers as well. We sometimes connect the farmer with 
farm administrators, i.e. if there are problems; we solve them with administrators or the 
Farmers’ Union) (interview 21, paragraph 6). 
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Accordingly the connection between the Farmers’ Union and farmers’ committees is 
considered a strong one. However, from other interviews with farmers and farmers’ committee 
members the RAAKS team understood that the farmers’ committees are not always informed 
of decisions made by executives of the unions. One farmer mentioned: “the Farmers’ Union is 
distant from production committees. When they went to meet them for some issues or 
problems related to farming, they would not find them. The Farmers’ Union is busy with its 
own issues” (interview18, paragraph 60). Analysis of the results for actors at the Rahad 
scheme level found that the Farmers’ Union is a central actor in the network (in-closeness: 
73.6, out-closeness: 73.6) (Freeman, 1979 cited by   Scott, 2000). The high centrality of the 
actors was an indicator of actors’ power effects in the network (Hannenman & Riddle, 2005). 
Therefore, the researcher assumes that power issues dominate the relationship or the 
connection between farmers’ committees and the executive of the Farmers’ Union. 

Connection of farmers’ committees to the Sudanese Agricultural Bank  
Farmers’ committees and the Sudanese Agricultural Bank have mentioned a connection to 
each other around facilitating the financing of production costs to farmers in the Rahad 
Scheme.  Since it is a single type of connection it can be said that the relationship between 
farmers’ committees and the Sudanese Agriculture Bank is weak. The following section 
explains the relationship. The Agricultural Bank finances irrigated scheme farmers and rain-
fed farmers in all type of crops e.g.  for cotton crops the bank finances all farming operations 
by supporting the input of seeds, fertiliser, and the cost of spraying cotton with pesticides 
(interview 4, paragraphs 2, 3). 

The bank will monitor this financing through control groups. Farmers are divided into groups; 
every group will be headed by a farmer, usually a member of the farmers’ committee. The 
farmer receives the inputs on behalf of his group and hands it to members. The bankers in the 
finance section report the costs of financing for every group, and then the head of the group 
acts as the contact person (interview 4, paragraph 2). The bank decides the amount of money 
needed from the head of the group. Money will be collected from the groups of farmers. The 
bank will calculate its cost. However, farmers’ committees have suggested that the bank needs 
to produce services of micro finance project to finance animal raising activities in the area of 
the scheme. In this regard the Extension department in the Rahad Scheme can facilitate this 
service by raising awareness  and farmers’ committees can organise  farmers  to make use of 
the service.  

Connection of farmers’ committees to the Pastoral Union  
One interviewed farmers’ committee member was asked about his opinion of the Pastoral 
Union. He mentioned that “animals are grazing in farms of the scheme according to certain 
instructions developed by the scheme administration. The Pastoral Union does what it can to 
get involved in this or to re-organise the animals grazing” (interview 21, paragraph 53). This 
statement indicates no negative feelings from farmers’ committees towards the role of the 
Pastoral Union in the scheme, in contrast to the views of the Farmers’ Union representative 
on the Pastoral Union.  

Another interviewed farmers’ committee member knew about the Pastoral Union in the village 
but did not know exactly what they were doing (interview 53, paragraph 25). Another 
interviewed farmers’ committee member in a group discussion said the relationship between 
people or farmers with larger amounts of animals and farmers with fewer animals in the Rahad 
Scheme is good because the owners of animals can buy crop residue (interview 23, paragraph 
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47). Pastoral Union members have admitted the complementary relationship of pastorals’ and 
farmers’ activities on farms, but they negatively comment on the Rahad Scheme 
administration on issues of animal grazing within the scheme farms (interview23, paragraph 
49; interview 5, paragraph 12; interview 44, paragraph 6). A member of the Pastoral Union at 
the village level who was a brother of a farmers’ committee member mentioned: “in order to 
better coordinate or organise the relationship between farming activities and grazing activities 
in scheme farms, the Pastoral Union should be involved or represented in farmers’ 
committees.” According to him, pastorals were never represented in the administration of the 
scheme (interview 44, paragraph 18). 

Therefore, it can be argued that, at the farm level the relationship between farmers’ 
committees and the Pastoral Union is not expressed as a negative relationship, but there are 
no official connections between them. Moreover, farmers’ committees are not fully aware of 
Pastoral Union issues or what exactly the Pastoral Union is doing. Therefore, the connection 
of farmers’ committees and the Pastoral Union is weak .The Pastoral Union actor mentioned 
the necessity of getting his union to participate in the work of farmers’ committees at the village 
level. This could be a first stage to build connections between the Pastoral Union and farmers’ 
committees in organising grazing activities within the Rahad Scheme. This suggestion as 
discussed in other sections can be an idea for creating a connection between actors to get 
access to diverse information in the Rahad Scheme. 

Conclusion 
Extension approaches used in the Rahad Scheme were financed and supported by 
international agencies, and there have been no national extension approaches directed 
towards extension work within irrigated schemes including the Rahad Scheme. Therefore, 
farmers, extension and research connections worked well according to the objectives of these 
extension approaches, mainly T&V and FFS approaches. In order to improve the relationship 
between extension work and farmers, the extension department needs to create knowledge 
sharing between different farming practices, for example, exchanging information on 
extension approaches used in other parts of the country and considering rain-fed farming 
practices within irrigated farming practices. Considering rain-fed farming is important because 
farmers in the Rahad Scheme relate their knowledge on farming to their parents’ or formal 
experiences within rain-fed farming. 
 
The Farmers’ Union and Pastoral Union are related negatively to each other in regards to 
livestock keeping and farming activities. Each actor had their own ideas about the better 
function of farming and animal keeping in the area. Therefore, both actors communicate poorly 
on these issues. To facilitate communication between both actors, there is a need to create 
connections between them. This connection can start from the village level and the Rahad 
Scheme level. The Extension and Technology Transfer Department in the Rahad Scheme can 
work to create the linkages between both actors at the Administration of Rahad Scheme level, 
while farmers’ committees can weave connections between the Farmers’ Union and Pastoral 
Union at village level.  

Information on finance comes mainly from finance institutions within the Rahad Scheme, 
specifically the Sudanese Agricultural Bank. Farmers are indirectly connected to these 
institutions through agro-pastoral organisations.  
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To strengthen connections between farmers and the Sudanese Agricultural Bank, the bank 
could establish branches or offices in the villages. Farmers’ Committees can help disseminate 
information to farmers and can facilitate the work of these branches on the ground. 

More connections between local people and the bank can be gained through establishing 
branches or offices of the bank in the villages. These offices will make bank services closer to 
local people, who can also be trained on projects the bank is financing and how to deal with 
financial issues. In this way individuals or families will be well-monitored or followed in 
finances. 

The Saving and Social Development Bank actor thinks the community needs awareness on 
handling micro finance projects; awareness is acquired from society but his institution can 
bring the service (interview4, paragraph 88). The Extension Department in the Rahad Scheme 
can therefore be the facilitator by conducting  training workshops for farmers on micro finance 
projects.   

The Farmers’ Union and Pastoral Union are related negatively to each other in regards to 
livestock keeping and farming activities. Each actor had its own ideas about the better function 
of farming and animal keeping in the area. Therefore, both actors communicate poorly on 
these issues. To facilitate communication between both actors, there is a need to create 
connections between them. This connection can start from the village level and the Rahad 
Scheme level. The extension department in the Rahad Scheme can work to create the 
linkages between both actors at the Rahad Scheme level, while farmers’ committees can 
weave connections between the Farmers’ Union and Pastoral Union at village level.  

The researcher thinks that the roles of the Farmers’ Union in the Rahad Scheme reflect a 
strongly organised union in the scheme. What is missing is the union’s need to extend linkages 
to the other relevant actors, especially women’s groups, youth, and the Pastoral Union. 
Extension within the Rahad Scheme can work as a facilitator in this linking. 

Farmers’ committees have strong connections with some actors in the Rahad Scheme. Strong 
connections can increase access to more information within the network. Creating a 
relationship between the Pastoral Union and the farmers’ committees can lead to access to 
more information and better possibilities for animal keepers within the Rahad Scheme. 

Although there are negative comments given by farmers on the role of farmers’ committees, 
they are still important actors in exchanging information on farming within the scheme. 
However, in order to share information on farming with more actors, farmers’ committees need 
to extend their connections to other actors in the scheme, especially Pastoral Union members. 
In this way the innovation of the Rahad scheme can perform with better information circulation 
and thus better ideas and better problem solving. 

If the Pastoral Union is to get involved in decision making regarding farming in the scheme, it 
needs to be considered as an equal and parallel farmer organisation. In this regard, 
connections need to be created between the Pastoral Union and Farmers’ Union, and between 
farmers’ committees and the Pastoral Union. Therefore, weaving connections between the 
Pastoral Union and Farmers’ Union is suggested by the researcher as a part of many 
connections needed for better performance of agricultural innovations in the Rahad Scheme. 
The Extension department and farmers’ committees can weave this connection (see Figure 
2).  

1797



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Connections built between agro-pastoral organisations and finance 
institutions through relations conducted by extension officers in the Rahad Scheme.  

Farmers committees in this figure play the major role in connecting Farmers‘ Union and 
Pastoral Union to each other and to extension and then to finance institutions in the Rahad 
Scheme. In the same manner extension is connecting finance institutions to agro-pastoral 
organisations through farmers‘ committees.    
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Workshop 5.2: Farm succession, inheritance and retirement: challenges for 
agricultural futures 
Convenors: Brian Leonard, Marie Mahon, Maura Farrell, Cathal O’Donoghue and Anne 
Kinsella 
 
The process of farm succession and inheritance is highly complex and involves a variety of 
actors, ranging from family members to professionals providing advice on legal and financial 
matters (Williams, 2006). In most European countries the family farm model is the predominant 
form of ownership, meaning that farm transfer commonly takes place generationally, with 
much of the literature highlighting that inheritance is the dominant means of entering farming 
(Hennessy & Rehman, 2007; Taylor et al., 1998; Kelly, 1982). Factors affecting the decision 
to transfer a family farm are highly complex, ranging across social, cultural and economic 
concerns. Some farmers aim to ensure all family members are catered for when the farm is 
transferred, signifying the power of emotional and symbolic factors in this decision-making 
process. Policy effects and economic concerns of capital taxes and future income can also 
have a very strong influence on farmer choices. Advisory services face particularly serious 
challenges as the farming community continues to rely heavily on their direction and guidance 
about succession and inheritance decisions; however, the relatively limited research on this 
issue means that advisors often feel ill-equipped to deal with the issue. In many developed 
countries there is concern over an ageing farming population. Almost one third of farm holders 
in Europe are over the age of 65 (Zagata & Sutherland, 2015). This is a source of major 
concern for the agricultural industry, as research has found a positive correlation between 
young farmers and farm efficiency/innovation (Potter & Lobley, 1992; Howley et al., 2012). A 
stifled land market in some countries has resulted in very low land mobility and capital 
accumulation amongst older farmers unwilling to transfer their farm assets, while state 
assistance in agriculture provides direct payments to farmers making it financially beneficial 
to retain agricultural land. The agglomeration of these issues has created a sector dominated 
by older farmers, where young farmer entry is rendered problematic. The future of agriculture 
and those who wish to enter the sector is jeopardised by these challenges.  

Certain commentators have pointed to young trained farmers as having a positive impact on 
farms in terms of issues like technical efficiency, increasing output, decreasing environmental 
impact and being more aware of market requirements (Lobley, 2010; Howley et al., 2012). 
Based on the current literature, in a market that requires production in an efficient manner, the 
suggestion is that the most productive and efficient farmers, i.e. young farmers, should be 
working in the sector (Williams, 2006; Zagata & Sutherland, 2015). 

The process of agricultural policy-making has been widely criticised by academics, particularly 
in relation to the Common Agricultural Policy (CAP). If policies are not reflective of the issues 
at ground level then they will not be successful (Pieckzka & Escobar, 2012). Brouwer (2004) 
further suggests that a requirement of effective policy is an appropriate incentive for the party 
affected by the policy. Vanclay (2004) also points to the heterogeneous nature of the farming 
community as a considerable challenge for policy-making. Extending these ideas to the area 
of farm succession and inheritance, and based on the limited success of previous policies and 
schemes targeting successors and retiring farmers, questions about the policy process can 
be raised in terms of the degree to which the complexity of succession/inheritance has been 
understood and taken into account (Hennessy, 2014).   
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The potential of farm partnerships to facilitate farm succession and inheritance 
 

Leonard, B.1,2,  Mahon, M.2, Kinsella, A.1,  Farrell, M.2, O’Donoghue, C.1,  Hennessy, T.1 and 
Curran, T.1 

1Teagasc Rural Economy and Development Programme 

2 School of Geography, NUI Galway 

Abstract: The prominence of collaborative farming arrangements in countries such as New 
Zealand, Norway and the Netherlands has been investigated with varying reasons as to why 
farm structures of a collaborative nature have been undertaken. The motivations for this 
contain a mix of economic and social facets. At present, the rising average age of farmers and 
low level of young farmer entry is being theorised as problematic on a global scale with Ireland 
being no different. Here, farm partnerships are presented as a possible means by which farm 
succession and inheritance could take place in a timely manner. This research aims to 
investigate a recent proposal by government to introduce a tax relief as an incentive for 
farmers to part take in farm partnerships. A hypothetical microsimulation model is used to 
investigate the possible outcomes of such a tax relief, with scenarios created to examine how 
this would materialise. It draws on the Teagasc National Farm Survey data which provides 
Irish data to the Farm Accountancy Data Network in the European Commission. The Net 
Present Value (NPV) of income streams for farmers and their successors are calculated to 
assess which scenarios have the highest/lowest financial effects. The findings illustrate that 
even with a tax relief cattle rearing farms would struggle to reap any economic benefit from 
entering a farm partnership, while their dairy counterparts would receive more value from tax 
reliefs. Results also indicate that farm viability will play a large role in whether or not 
collaborative farming is viewed as an option for farmers. 
 

Key Words: Farm partnership, succession, inheritance, collaborative farming 

 

Introduction 
Contemporary agriculture faces a myriad of challenges ranging from increasing pressure to 
reduce environmental impacts to the threatened financial viability of some farms. No concern 
however is more pertinent at farm level than that of business continuity, of which succession 
and inheritance planning is an integral part. Farmer decision-making around succession and 
inheritance is complex and multifaceted while influencing factors are economic, personal and 
social; with every farm succession and inheritance route being idiosyncratic. Due to the 
complexity of the situation, policy makers are challenged in their endeavour to encourage 
transfer of farm ownership or management to a younger generation. The increasing average 
age of farmers globally has been problematised as a situation of lower production, efficiency 
and technology adoption correlated with older land-holders (Potter & Lobley, 1996; Lobley et 
al., 2010; Howley et al., 2012). This perceived problem of reduced productivity and efficiencies 
as a function of an ageing farm population is under particular scrutiny within Europe, North 
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America and Australasia where the competitiveness of the agricultural sector is high on 
national economic development agendas.  

With a view to addressing the ageing profile of farming, a range of strategies and policy 
interventions have been put in place over the last three decades or so, from early retirement 
schemes to various tax incentives in an effort to encourage a more structured and predictable 
rate of entry into and exit from farming as an occupation.  Farming is also construed as a ‘way 
of life’ as much as an occupation, and it is contended that emotional and other cultural and 
symbolic associations with agriculture have confounded attempts to introduce policy in a 
format that can take account of these complexities (Conway et al., 2016; Inwood & Sharp, 
2012; Gasson & Errington, 1993). The issue remains however, that policy has not been 
sufficiently innovative to alter the established dynamic of low rates of transfer and an ageing 
farming population. The issue is particularly acute in the Irish context, where the vast majority 
of farm transfers are made via inheritance, and generally take place within families. This has 
culminated in a particularly stifled land market and very limited pathways to entry for young 
farmers (Hennessy & Rehman, 2007; Matthews, 2014). 

One strategy for change currently being developed in the Irish policy context is the introduction 
and promotion of farm partnerships across all farming systems. Prior to 2015, registered farm 
partnerships in Ireland were only open to situations that involved at least one dairy farmer. 
The rationale behind farm partnerships as envisaged with the succession issue is that they 
incentivise a new set of working arrangements between older and younger farmers, as a way 
of providing more options for younger farmers to enter farming. They also create more 
opportunities to maximise efficiencies and profitability through combining expertise, 
experience and resources and through convincing older farmers of the benefits of earlier farm 
transfer. The benefits associated with young farmers being involved in an enterprise from the 
point of view of encouraging farm transfer have been widely cited. Potter and Lobley (1996) 
have coined the terms ‘succession, successor and retirement effects’ to describe the 
processes whereby an identified successor or lack thereof can significantly influence the 
original holder’s level of interest and investment in the farm when approaching what should 
be their own exit from farming. Potter and Lobley (ibid) argue that “farmers without 
successors…seem significantly more likely to be disengaging from agriculture” (p. 329). The 
successor effect thereby refers to the positive impact which a successor can have on a farm 
once he or she becomes actively involved in the running of a farm and decision-making 
processes. The retirement effect generally has a negative impact on farms, i.e. the process of 
semi-retirement tends to be characterised by de-intensification and liquidation of assets if 
there is no successor present. The contention is that a farm partnership could promote the 
successor and succession effect together with creating an environment for shared decision 
making and control, while stifling the negative outcomes of the retirement effect (ibid).  

A key aim of this research is therefore to provide a critique of the current and previous 
mechanisms relating to farm succession and inheritance, assessing the plausibility of farm 
partnerships as a means by which farm succession and inheritance can be facilitated. The 
issue of financial viability of a farm partnership is a second crucial aspect; if the partnership 
cannot sustain the farm and provide a reasonable income for those involved, it is unlikely to 
be embarked upon regardless of its capacity to encourage farm succession to take place. The 
paper is structured to initially provide a comparative analysis of farm partnerships 
internationally (including Ireland) as a mechanism to support succession and inheritance, 
focusing on structural and policy aspects. Secondly, taking the example of Ireland, it examines 
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the financial implications for farmers of embarking on farm partnerships with a view to farm 
succession. It does this by applying a hypothetical microsimulation model to assess the value 
of a range of tax reliefs offered as incentives to enter partnership arrangements, and to 
proceed on to farm transfer. In addition to this, previous issues regarding farm partnerships 
and their interaction with schemes will be highlighted. Notably this paper is part of a larger 
body of work to be published investigating farm succession and inheritance.  

Collaborative farming models to support succession and inheritance 
Farm partnerships are one of the farming arrangements that come under the umbrella term 
‘collaborative farming’. Other arrangements considered collaborative farming include contract 
rearing, share farming, cow leasing and long term land leasing (Curran, 2015). Forms of 
collaborative farming, particularly farm partnerships, have been identified as a step towards 
farm succession and inheritance. Commins and Kelleher (1973) (and later Gasson and 
Errington, 1993) refer to the succession process as a ‘ladder’ of responsibility which is 
gradually ascended by a young farmer entering a business. Generally the process of 
retirement and succession is a gradual one that follows clear phases, hence the ladder 
analogy. The first phase is where the farmer shares the workload with the successor. 
Following this, management is slowly passed over to the successor before eventually the 
successor becomes the sole operator. The identified middle phase is likened by Gasson and 
Errington (1993) to a farm partnership. A farm partnership involves the pooling of resources 
and skills of the parties involved; a contract is agreed which specifies profit shares for the 
parties involved and sets out levels of input each partner will have. Macken-Walsh and Roche 
(2012) describe a farm partnership as a situation in which “two or more farmers join resources 
and efforts in order to acquire various benefits” (p.2). Partnerships have developed in a variety 
of ways in different countries, with diverse levels of uptake. 

Partnerships have developed in a variety of ways in different countries, with diverse levels of 
uptake. At present they are popular amongst farmers in New Zealand, France, Norway and 
the Netherlands (Johnson et al., 2009; McLeod, 2012). Partnerships in Ireland are most similar 
in structure to those in France, known as GAECs (Groupements Agricoles d’Exploitation en 
Commun). The GAECs facilitate the bringing together of small scale farms with the objective 
of making farming more viable. Policy changes in French agriculture have accommodated the 
GAECs in order to encourage farmers to enter or remain in an arrangement. 

Opportunities of the farm partnership model 

Partnerships facilitating succession and inheritance 
The transfer of decision making responsibilities can be a bone of contention for farm 
successors with older farmers retaining control over decisions until they exit farming. A farm 
partnership provides an avenue for responsibilities to be more formally shared between farmer 
and successor, thus reducing the possibility of a successor becoming frustrated over time 
(Errington, 1998). In the UK, Ingram and Kirwan (2011) evaluated the Fresh Start Initiative, a 
scheme which matched new entrant farmers with retiring farmers as a means of giving 
younger farmers a start and older farmers a gradual exit strategy. However, this was not seen 
as hugely successful because there were insufficient profits from some partnerships to sustain 
two salaries; additionally farmers were reluctant to enter a partnership with someone who was 
not previously known to them. In contrast, Gasson and Errington (1993) describe the 
partnership model as an excellent means by which a successor can gain managerial 
responsibility prior to fully taking over a family farm. In addition they assert that farms where a 
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farmer-son partnership is in place tend to expand far more than their counterparts. Ingram and 
Kirwan (2011) also note that farmers are more willing to cooperate with family members. Many 
Dutch farms are in partnerships which facilitate the process of gradual succession (NRN, 
2012). In New Zealand farming in partnership is popular amongst dairy farmers, with McLeod 
(2012) referring to forms of farm partnership as ‘succession options’. In the Dutch case a 
‘maatschap’ allows a successor to build up a share in the farm business over time and also 
facilitates the gradual transfer of control from the farmer to their successor (Gasson & 
Errington, 1993). This form of partnership is utilised by the majority of farms in the Netherlands 
(Johnson et al., 2009). Van der Veen et al. (2002) note that a maatschap can be attractive to 
a young farmer as it provides them with the security of knowing that they will eventually take 
over the farm, thus avoiding the ambiguity that can arise in cases where farm transfer is not 
discussed. Additionally, the farmer and his/her successor are placed as equal partners as 
opposed to the farmer being the main decision maker. Until recently, registered partnerships 
in Ireland were only an option where at least one partner was operating a dairy system; 
however partnerships were introduced for all farming systems as of spring 2015. In the case 
of New Zealand, the dairy industry has a well-developed career structure which gives young 
farmers the opportunity to begin farming and has exit schemes available for older farmers 
such as phased exit strategies (CIAS, 1996). Up to 40% of New Zealand’s dairy farms operate 
under share milking agreements, indicating a high success rate, while over 20% of all dairy 
farms in Norway are managed using some form of partnership (McLeod, 2012). Ingram and 
Kirwan (2011) discuss ‘joint venture’ (JV) farming which includes farm partnerships. They 
describe JVs as “a flexible alternative to conventional tenure arrangements” (p. 919). 
However, McLeod (2012) notes that sheep and beef farms tend to use ‘more traditional’ forms 
of succession and inheritance.  

Risk reduction 
A critical issue in partnership arrangements is how decision-making and risk assessment are 
shared. Collaboration among farmers can lead to management synergy especially if it is 
collaboration between farmers coming from two different enterprise backgrounds, for example, 
beef and dairy. If farmers differ in managerial ability, those with relatively low ability will benefit 
from the experience of working with those with relatively high managerial ability, while those 
with high managerial ability will gain access to additional resources. It has been argued that 
farmers are generally risk averse (Groom et al., 2008), so partnership arrangements may 
promote risk reduction in net income by risk sharing and diversification effects; thus 
partnership arrangements should be an attractive option for farmers. Moreover, the risks 
associated with introducing new technologies can be shared among farmers (Larsen, 2008). 
McLeod (2012) cites the perceived risk involved in joining a farm partnership as a contributing 
factor to a final decision, going on to reference sharing of risks as a potential benefit to being 
in a farm partnership. For retiring farmers, a partnership may be perceived as attractive as it 
allows them to retain some control over the farm, particularly if they do not have a source of 
retirement income. Entering a farm partnership does not require the farmer to transfer any 
land to a successor, possibly reducing the perception that they are losing control of their farm 
which often deters farmers from engaging in succession/inheritance (Lobley et al., 2010). 
From the perspective of a successor, the formation of a partnership can confirm their status 
on the farm. In many cases successors may be unaware if they will definitely inherit the farm 
or not, and often do not receive payment for the work they undertake (Gasson & Errington, 
1993). The partnership contract in the Irish case incorporates the sharing of profits, which in 
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turn reduces the risk of a successor abandoning the family farm as a result of becoming 
frustrated with a lack of pay or responsibility and seeking opportunities outside of farming. 

Methodology and Data 
In 2002, registered Milk Production Partnerships (MPP) were made available to dairy farmers 
in Ireland based on the GAEC system. Initially partnership agreements were confined to 
bringing together two producers who each had a holding and a milk quota; however, in 2003, 
new regulations were introduced which aimed to expand the use of partnership arrangements. 
One of the features of this change was to provide for partnership arrangements between a 
parent and son/daughter and in conjunction with this, under the restructuring scheme, to allow 
priority access to quota to the son/daughter as a new entrant to dairying. Although initial 
interest in partnerships was low there has been significant uptake in recent years, particularly 
in the new entrant/parent arrangements. In 2016, partnerships were made available for all 
farm systems to enter and current figures indicate that there are 1,145 registered partnerships 
in Ireland (DAFM, 2016).  

This section focuses on an analysis of the different tax reliefs/schemes available to farmers in 
partnerships in terms of how they potentially impact on succession and inheritance decision-
making. It does this through the use of microsimulation modelling to produce a comparative 
analysis of 2 (hypothetical) base farms involved in farm partnerships, with one farm in the pre-
2016 and the other in the post-2016 (proposed) partnership scheme, in terms of how each 
fares in terms of financial viability. In addition to this, farms in pre-2016 scenarios will not 
receive assistance from the ‘Support for Collaborative Farming Grant Scheme’ (SCFG - 
discussed below). Details of the different tax reliefs under each scheme are first outlined, 
followed by a description of the hypothetical simulation model applied. 

Financial incentives/tax reliefs 
In December 2015, the Irish government announced an income tax credit (subject to EU 
approval) to encourage the transfer of farms within families. A new register will be created for 
farm partnerships in which one partner is a young trained farmer. This register will allow an 
annual €5,000 income tax credit to be split between the partners in a farm partnership for a 
five year period. One of the conditions is that 80% of farm assets must be transferred within 3 
to 10 years of applying to register a partnership to avail of the tax credit.  

Changes introduced as part of the introduction of the most recent CAP reform have embraced 
the concept of multiple payment thresholds to registered farm partnerships across all CAP 
Pillar I and Pillar II schemes. The concept that “farmers entering into a registered farm 
partnership should not be in any way disadvantaged when compared to farmers operating in 
their own right” has been embraced by policy holders. Technical issues can still arise that 
cause problems for farmers obtaining their multiple payments. 
A SCFG has also been introduced to cover 50% of the costs incurred in entering a farm 
partnership. This grant aims to cover some of the legal, financial and advisory fees associated 
with setting up a collaborative farming arrangement. The maximum payment is €2,500. Those 
in a Department of Agriculture, Food and the Marine (DAFM) registered farm partnership can 
also avail of stock relief in two ways; with young farmers receiving 100% stock relief for the 
first four years after setting up as a farmer and their partners able to avail of an enhanced 
stock relief at a rate of 50% on their share of the increase in stock value. Farmers can also 
benefit from a higher investment ceiling for the Targeted Agricultural Modernisation Scheme 
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(TAMS) and multiple payments under the Green, Low Carbon, Agri-Environmental Scheme 
(GLAS), Areas of Natural Constraint (ANC) payments and the Organic scheme. 
 
Hypothetical microsimulation modelling 
The area of farm succession and inheritance lends itself to a high level of complexity given 
the factors involved such as the wide-ranging impact of such a decision on the lives of the 
farmer, successor and their families (Inwood & Sharp, 2012). For this research, the chosen 
scenario used to analyse the economic impact of different routes to succession and 
inheritance is that of entering a farm partnership. Hypothetical microsimulation is the most 
appropriate methodological approach as it allows for complexity to be removed to an extent 
and an assessment of different changes to be made at a micro level (O’Donoghue, 2014). 
This method facilitates the projection of income streams for both parties, whilst allowing for 
farm level changes (such as income increase/decrease and farm size adjustment) to be made 
for each scenario.  
Microsimulation models use data on micro-units (e.g. households, firms, farms, etc.) to 
simulate the effect of policy or other socio-economic changes on the population of micro-units 
(Mitton et al., 2000). The need for microsimulation arises from the difficulty of observing 
simultaneously the outcomes for the same micro-unit under a treatment and in the absence of 
a treatment (e.g. policy change), and also crucially as a tool to understand the complexity of 
a policy problem. The result of the microsimulation models can be affected by many factors, 
which makes it difficult to illustrate the effect of a single factor. Hypothetical models focus on 
a particular scenario under certain predefined assumptions. This allows the model developer 
to examine a simplified version of the simulated observation (O’Donoghue et al., 2014). 
Microsimulation techniques have become a much used instrument for their ability to provide 
an assessment of differing scenarios and facilitate decision making (Spadaro, 2007). In this 
case, microsimulation will be used to understand economic decisions regarding farm 
partnership and conclusions will be drawn around the likely follow on implications for farm 
transfer. Focusing on a hypothetical farm allows for the sensitivity of farms to policies to be 
tested while avoiding the complications that would arise were this study to be undertaken on 
a real farm. Farm level decisions are not always rational or economically driven (Vanclay, 
2004; Howley et al., 2012), but this method facilitates the simulation of decisions based on 
economic incentive as opposed to basing decisions on non-economic phenomena.  
 
Farm viability 
While farm viability1 is not the only factor taken into account when making succession and 
inheritance decisions, a non-viable farm is less likely to be capable of supporting two 
generations at once as part of a farm partnership. In the Irish case, Hennessy and Moran 
(2015) note that more dairy and tillage farms tend to be considered viable with cattle and 
sheep farms being more likely to be sustainable or vulnerable (Figure 1). 

                                                      
1 Viable here denotes a farm that has the capacity to pay family labour at the average agricultural wage and provide 
a 5% return on all non-land assets. 
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Figure 1. Ireland - farm viability by system 2014 (Source: Hennessy & Moran, 2015) 
 

Data  
Farmer and successor characteristics used are outlined in Table 1. These characteristics are 
applied so that the farmer and successor qualify for maximum capital tax reliefs. A farmer 
aged 35 or under is considered a young farmer for capital and farm partnership tax reliefs, 
while a farmer over 65 is considered to be at retirement age and is eligible for a contributory 
state pension at age 66 (depending on contributions made). The characteristics used here are 
as follows: 
 
Table 1. Farmer/successor characteristics 
 

Farmer Successor 
Age: 65 Age: 35 
Married  Education: Level 6 Ag. Education 
Pension: Contributory Single 
No off farm job Off farm job (€25,000 income) 

 
In addition to the above characteristics average figures from the Teagasc National Farm 
Survey (NFS) are used for modelling the effects of scheme changes and the formation of a 
farm partnership for cattle rearing and dairy systems (See Hennessy et al., 2013).  
 
Format and expected outcomes   
The scenarios for this research focus on hypothetical farm partnerships, figures for an average 
dairy farm are used, with scenarios modelled for pre and post changes to policy/schemes. It 
is expected that direct payments may make it more economically beneficial for the farmer to 
delay any transfer until death. These payments may result in land retention by older farmers, 
as they provide a steady source of income for retirement. Variables such as farm size, income, 
livestock units, etc. can be held constant which may not always be the case in reality. Adjusting 
aspects of the farms will test the effects of succession/inheritance (partnership) policies on 
income.  
 
Results  
In this section the outcomes of farm partnership scenarios are illustrated under different policy 
circumstances. In particular, an illustration is given of issues that have occurred while also 
investigating new and current schemes surrounding farm partnerships. While cattle rearing 
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and dairy systems were modelled, the focus here will be on dairy given the higher income 
levels and thus more notable results. The first part of this section describes issues that have 
arisen; the issues and current/proposed schemes are then modelled using hypothetical 
microsimulation. 
 
Previous disincentives for farm partnerships 
In recent years there have been policy changes to facilitate the promotion of collaborative 
farming and allow multiple payments to farmers farming in registered farm partnerships. Unlike 
the GAEC system in France, formal farm partnerships have not been a prominent feature in 
Irish agriculture over time; meaning policy makers have not facilitated collaborative forms of 
farming in some instances. In the case of Rural Environment Protection Scheme (REPS) 
payments, partnerships were not catered for in the earlier schemes. If a farmer in REPS 
entered a partnership with a non-REPS farmer (who did not qualify for the scheme) then both 
partners would be rendered ineligible. Here a REPS farmer would have to exit REPS and pay 
back penalties, resulting in a strong financial disincentive to enter a partnership. Changes 
introduced as part of the REPS IV scheme facilitated multiple payments to registered farm 
partnerships. Notably, the current agri-environmental scheme (Green Low Carbon Agri-
Environment Scheme - GLAS) caters for farmers in partnership to be treated as separate 
individuals to avoid any loss of payment.  
 
Additionally, both policy technical issues prevented farmers in farm partnerships obtaining 
multiple payments in the previous Disadvantaged Area Scheme (DAS). Under the scheme, a 
farmer operating in his own right would attract one payment on up to a maximum of 30 
hectares. When two farmers who were drawing area based payments entered into an MPP 
they were then reduced to one payment threshold, likewise with three farmers. Only one 
payment was achievable under the scheme and consequently farmers entering registered 
partnerships were at a financial loss due to entering the partnership. Similar to agri-
environmental payments, existing disadvantaged area payments (now ‘Areas of Natural 
Constraint’ - ANC) also cater for partnerships allowing multiple payment thresholds where two 
farmers are in partnership (i.e. maximum of 60 ha for a partnership with two partners). Table 
2 illustrates the potential losses from area based payments not facilitating farm partnerships2  
 
Table 2. Changes to area based payments for partnerships 
 

Changes to area payments for partnerships  
 DAS (2013) ANC (2015) 
Annual payment for 
partnership  (two 
farmers) 

€2,468 €4,936 

Annual losses from 
joining partnership 

€2,468 None 

 
During 2015, initial issues arose for ANC payments interacting with farm partnerships, caused 
mainly due to technical problems. At an administrative level, for farms to enter a partnership 
(where partners both have a herd prior number), typically one herd number would become 
‘dormant’ on the Department of Agriculture, Food and the Marine (DAFM) registration system. 
                                                      
2 This example is based on a maximum of 30 ha for a ‘Less Severely Handicapped’ area (€82.27 per ha). 
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In this instance only one herd number associated with a partnership could meet the qualifying 
criteria and therefore no payment was issued to the partnership. This issue has been resolved 
for 2016 by applying the qualifying criteria at partnership level rather than at individual partner 
level. The changes now allow for multiple payments to be issued from 2016 onwards. A similar 
technical issue arose in terms of  the Basic Payment Scheme (BPS) entitlements; farmers 
joining a partnership would have entitlements merged making it very difficult to exit a 
partnership at the end of the agreed time period without financial loss. This has also now been 
resolved to ensure that when farmers dissolve their partnership, they can take back their 
entitlements in the same fashion as they first contributed them. 
 
Example of potential benefits 
Figure 2 presents an example of potential benefits for an average dairy farm in which a farmer 
and successor enter a partnership; the successor here brings 10 ha to the partnership which 
is being leased. The graph entitled ‘Prior to Scheme Changes’ does not include: higher ceiling 
of ANC payments, CFGS, or the proposed tax relief. ‘Post Scheme Changes’ includes these 
benefits. The partnership prior to scheme changes faces significant financial losses when 
compared to post changes. For ANC payment, the successor does not receive their payment 
on the 10 ha they bring to the partnership, resulting in a loss of €822 per year. Set up of 
partnership cost is €5,000 without the CFGS; here a loss of €2,500 is incurred. Finally, without 
the proposed partnership tax relief for the first five years, the partnership incurs €5,000 of 
income tax for five years that would not be charged under the proposed scheme. In addition 
to this, the TAMS grant and stock relief stipulations would apply were this partnership to 
increase herd size or make on farm improvements. The final graph illustrates what would occur 
if no partnership was entered into i.e. farmer retains all income until death.   
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Figure 2. Illustration of potential benefits from scheme changes 

Discussion and Conclusions 
The results presented above illustrate the ways in which the farm partnership tax relief and 
SCFG would function, with varying outcomes. In general, the most notable concerns are the 
relative ability of a farm to generate enough income to support both a farmer and their 
successor, as well as the residual income of the farmer should they transfer the farm prior to 
death. In this regard there are clear differences emerging from the simulation exercise that 
appear to have a strong correlation in the first instance with the type of farm system involved 
(i.e. a beef system would have lower income compared to the dairy example used here). The 
proposed tax scheme accrues more financial benefit to the successor as they gain farm 
income from joining the partnership whilst also acquiring the tax relief. However, from the 
farmer’s perspective there is a reduction in farm income and in the case of low income cattle 
rearing systems, tax relief provides little or no benefit. While the introduction of a farm 
partnership scheme is a positive step towards improved land mobility, successor centred 
policy does not adequately address the fact that there are two parties to be catered for in any 
farm succession and inheritance process. In terms of the SFFG, this provides minor incentive 
as it alleviates some costs associated with the setting up of a partnership.  
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appear to have a strong correlation in the first instance with the type of farm system involved 
(i.e. a beef system would have lower income compared to the dairy example used here). The 
proposed tax scheme accrues more financial benefit to the successor as they gain farm 
income from joining the partnership whilst also acquiring the tax relief. However, from the 
farmer’s perspective there is a reduction in farm income and in the case of low income cattle 
rearing systems, tax relief provides little or no benefit. While the introduction of a farm 
partnership scheme is a positive step towards improved land mobility, successor centred 
policy does not adequately address the fact that there are two parties to be catered for in any 
farm succession and inheritance process. In terms of the SFFG, this provides minor incentive 
as it alleviates some costs associated with the setting up of a partnership.  
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It is established in the literature that the characteristics of a farm can have a strong influence 
on succession and inheritance outcomes, with factors that influence farm income (such as 
farm size and system) having the most impact on the processes. Uchiyama et al. (2008) found 
that farm size did influence succession, with successors on smaller farms being more likely to 
have employment and thus an income source outside of the farm, therefore decreasing the 
likelihood of them entering farming. Hennessy and Rehman (2007) also found this to be the 
case in the Irish context. Chang (2013) raises a similar issue when stating that young people 
have become less interested in farming as a result of the low income that is often accrued 
from agriculture. The implication is that smaller farms with associated lower incomes will make 
attracting a successor a difficult task, meaning that the partnership option has very little role 
to play in the succession process. Larger farms with higher asset values are more likely to be 
able to identify a successor (Calus et al., 2008). In a study on farm restructuring conducted by 
Lobley and Potter (2004), which observed a low number of respondents planning to exit 
farming, the majority of those exiting were older farmers operating smaller farms. The overall 
implication is that farm size can affect the exit and entry rate, i.e. successors are more enticed 
to take on larger farms, while exiting farmers are more likely to be leaving smaller farms that 
are probably financially unviable. Calus et al. (2008) recommend using Total Farm Assets 
(TFA) as an indicator for farms that will have a successor. While the idea that farm size, value 
etc. have a positive effect on succession outcomes, using TFA alone as an indicator would 
not suffice, as it does not capture important factors e.g. the number of children a farmer has. 
This is similar to the research findings here as they are limited to the micro simulation model 
outputs.   

As discussed earlier farm partnerships in New Zealand, Norway, France and the Netherlands 
are a well-established model of farm management. With an average farm size of 252 ha (Beef 
and Lamb New Zealand, 2015) and the prominence of dairy systems, it is no surprise that 
partnerships are common in the case of New Zealand. Such farms are more capable of 
supporting two generations at once, meaning that partnerships do not pose any threat from 
an economic stand point. An exception would seem to be Norway, where the average farm is 
20 ha (Eurostat, 2013), yet 20% of its dairy farms are involved in farm partnerships. 

The findings from this research would indicate that there is a rational economic path to be 
followed towards farm partnership for larger and more financially viable farms, which in turn 
may facilitate quicker hand-over of farms from an older generation to a younger one. The 
rationale for undertaking farm partnerships to encourage the exit of older farmers is not 
apparent, and the merits of the tax relief scheme are otherwise not sufficiently appealing to 
promote extensive up take at the present time. While the SCFG eliminates half of the 
associated costs of set up, this may not be a sufficient incentive to enter a collaborative 
arrangement. The recommendations from this research would be for more wide-ranging 
enquiry into the ways in which the tax relief scheme could generate broader appeal, along 
with a series of recommendations on how this would be implemented. As it stands, its impact 
on the major policy concerns of an ageing farm population and associated implications for 
farm efficiency and agricultural productivity will be minimal. In the case of cattle farms, there 
is potentially an argument to be made for creating a scheme that provides an economic 
incentive beyond tax relief for farms of this nature; this would in turn have financial implications 
that would require more extensive research. Additionally, the consultation of individuals who 
fully understand the practical and administrative aspects of introducing new schemes is 
advised at the early planning stages of scheme rules and details. This could be realised in the 
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form of small stakeholder groups participating in the design of such policy initiatives to ensure 
that issues of collaborative farming interacting with future policy change are minimised. 

In addition to the influence of farm size already discussed, this can also affect the risk 
preferences of farmers when considering structural changes such as entering a farm 
partnership. Crowley (2006) asserts that smaller farms will engage in new practices but ‘only 
if there is a high level of confidence that it will not threaten their subsistence’ (p. 55), going on 
to note the higher risk threshold larger farms can afford as a result of their stronger financial 
situation. Our findings support this argument, farmers on average cattle farms have their 
subsistence threatened due to the splitting of an already meagre income. In this situation it is 
assumed that the farmer may perceive a partnership arrangement as a risk to retirement 
income, particularly where they do not have any source of off-farm income. As mentioned 
earlier, a collaborative farming arrangement may reduce the risk of a successor abandoning 
the family farm. Thus it is appropriate to conceptualise the partnership model as a farm survival 
strategy akin to forms of farm diversification.  

While farm partnerships may not be financially attractive to cattle rearing farms (as a result of 
the inability of a low income system to provide financially for two generations at once), the 
need to gradually exit and allow the entry of a successor into the farm business may be met 
by such an arrangement. In tandem with this, Ingram and Kirwan (2011) suggest that farm 
partnerships may provide a suitable means by which older farmers can gradually exit farming. 
In a partnership farmers may retain levels of control while their successor can also have an 
influence over decision making. The nature of a farm partnership contract facilitates the staged 
exit of an older farmer and entry of a young farmer and in this manner a successor may ascend 
the ‘succession ladder’. However, while there are benefits of a non-financial nature associated 
with farm partnerships, beef and sheep systems continue to take a traditional approach to 
farm succession and inheritance (McLeod, 2012). This indicates that farmers in systems 
where finances are not as robust may fail to see positive aspects of partnerships. Gasson and 
Errington (1993) for example describe “limited farm size with its associated shortage of 
adequate income and accommodation to support the two generations” (p. 208) as constraints 
for the formation of farm partnerships. While this may be the case, partnerships for farm 
systems where off-farm work is the norm may be undertaken for reasons such as those listed 
earlier (see Table 2). Applying this to the findings here, it can be determined that cattle rearing 
farms need to be made more aware of the non-pecuniary benefits of partnerships.   

The main findings from this research indicate that farm partnerships are to some extent a 
suitable means by which to expedite farm succession and inheritance; however, this statement 
comes with some caveats. The suitability of a partnership depends on the individual farm level 
situation and also what expectations the farmer/successor has for the partnership model. 
Based on the findings from this research, deciding to enter a partnership based on a solely 
economic rationale is best suited to dairy systems, while cattle rearing farms may have a 
propensity to focus on benefits such as the gradual transfer of control and increased leisure 
time afforded to partners. These wider non-economic benefits that could potentially be 
generated through farm partnerships, which could in turn bring a shift in mind-set about the 
value of earlier farm transfer, require further research and wider dissemination of information 
on same. This is especially important in the case of farmers’ operating systems where 
budgetary constraints are present.    
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In summary, facilitating a sector-wide increase in farm succession and inheritance will require 
a higher level of understanding of different farm systems and the way in which partnerships 
as part of this process can aid these farm businesses in the first instance, and facilitate early 
farm transfer in the second. Finally, as the farm partnership scheme is in its infancy an 
appraisal of the scheme is required to ensure it is effective in encouraging farm succession 
and inheritance. 
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Abstract: Nigeria is an agricultural nation having forty-one percent of her Gross Domestic 
Product (GDP) from agriculture which also employs about seventy percent of her workforce. 
Approximately thirty-three percent of the nation’s land is used as arable land although about 
eighty percent of the land is potentially cultivable. The rural farming population is noted to be 
ageing while the youth are migrating from rural areas to engage in activities other than 
agriculture. This study examines the factors which influence the willingness of youth in tertiary 
agricultural institutions to practise agriculture after graduation. A sample of final year 
agricultural students in four tertiary institutions in south west Nigeria was used for the study. 
Data and information were obtained through structured questionnaire and secondary sources. 
Results indicate only forty-nine percent of the students had aspirations towards the practice 
of agriculture as a profession after graduation while fifty-one percent had aspirations for other 
things apart from agriculture. Reasons given for the lack of interest in agriculture after 
graduation include the labour-intensive nature of farming in the country, perceived low 
profitability of agricultural enterprises and lack of easily accessible funds for agricultural 
activities. Recommendations made by the students include increased government 
participation in the agricultural industry with particular reference to funding of agricultural 
institutions (research and banking institutions) and provision of good social infrastructure in 
rural areas. With these recommendations appropriately addressed, the students are hopeful 
that more youth will take agriculture as a profession and thus take over from the ageing 
farmers. 

  
Key words: Youth, farming systems, agriculture, farm inheritance, farm succession. 

 

Introduction 
Nigeria is a tropical country which lies between latitudes 40 and 140 north of the equator and 
longitudes 30 and 140 east of the Greenwich meridian. With an estimated population of 181 
million people (CIA, 2015), the country has a rich natural agricultural resource endowment 
which includes about two hundred and thirty billion cubic metres of water and 84 million 
hectares of agricultural land. Agriculture contributes about forty-one per cent to the nation’s 
GDP and employs about seventy per cent of the workforce. However, Nigeria’s dependence 
on food imports has increased over the years, causing the country to expend over eleven 
billion dollars ($US) on food importation every year. 

Farming in Nigeria is dominated by smallholder farmers who produce more than seventy per 
cent of total national agricultural output from the cultivation of about ninety per cent of total 
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cultivated arable land. These smallholder farmers cultivate relatively small farm plots which 
are usually less than five hectares using simple implements. Agriculture in Nigeria can 
generally be described as low input, rain-fed agriculture. Farming systems vary widely across 
the country from one agro-ecological zone to another. The prevalent farming system in a 
particular location largely depends on natural and socio-economic factors in the area. These 
factors include climate, soils, crops, livestock, pests, food preferences and population. In 
south-west Nigeria, however, intercropping is very prominent with cereal-tuber crop 
combination being the most practised farming system (Amujoyegbe, 2012).  

Young people are noted for their energy, enthusiasm and creativity which have been 
recognised as being part of a nation’s greatest assets (FAO et al., 2009; Kakwagh & Ikwuba, 
2010; Vargas-Lundius, 2011). When these positive attributes are effectively promoted and 
utilised, youth will play a key role in improving agricultural productivity and sustaining farming 
systems. With the ageing farming population in Nigeria (Adeyemo et al., 2010; Akpan, 2010), 
it is important that a structural change in the labour composition of the farming sector be 
effected. 

For this study, youth is taken to be people in the 15-35 years age bracket. This category of 
people makes up about forty-two per cent of the Nigerian population (NBS & FMYD, 2013). It 
has been noted that instead of taking a career in agricultural activities in the rural areas, rural 
youth migrate to urban areas to find alternative employment (FAO et al., 2009). In a study 
carried out in a southwestern Nigerian university by Adebo and Sekumade (2013), most of the 
sampled students in agricultural sciences, many of whom came from farming families and had 
their childhood homes in rural areas, perceived agriculture as laborious, of low self-esteem 
and a stepping stone to other professions. Evidence (Ayanda et al., 2012; Tijani, 2014) 
suggests many young people in Africa, including Nigeria, are choosing not to pursue 
livelihoods in agriculture, particularly as farmers. Decisions taken by these young people will 
obviously have implications for farm succession and sustainable farming systems. 

Farm succession can be viewed as the process of how farms are passed on from one 
generation to the next. In most developed countries, the ideal type of farm family business 
ownership and management are handed down within the family (Stiglbauer & Weiss, 2000). 
This ensures sustainability of the farm family business. However, in southwest Nigeria where 
farm lands are mainly rural lands, most of the land is acquired through inheritance (Saka et 
al., 2005; Adeyemo et al., 2010). Traditionally, the farm land is not handed down to a particular 
successor, but is divided up into plots to be shared by direct descendants of the farm owner. 
This system of obtaining farm land is one of the reasons why many farm lands in south west 
Nigeria are fragmented and small.   

Methodology 
Using the multi-stage sampling technique, four tertiary institutions from which two hundred 
and forty students were sampled, were selected from southwest Nigeria. The sampled 
students were agriculture students in their final year of study. Data were obtained through the 
use of a structured questionnaire while analyses were by descriptive and inferential statistics. 

Results  
Mean age of the sampled students was 22.4 years. About forty-nine per cent (48.75%) of the 
students indicated willingness to practise agriculture after graduation while fifty-one per cent 
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(51.25%) indicated willingness to engage in other activities besides agriculture. Table 1 
illustrates the opinion of the students on the present state of the agriculture sector in Nigeria. 

Table 1. Students’ opinion on present state of agriculture 

Present state of agriculture % of students 

who agree 

% of students 

who disagree 

Too traditional and laborious 90.83 9.17 

Sustainable 1.67 98.33 

Meets national food demand 0.00 100.00 

Very lucrative 6.25 93.75 

Attractive to young people 5.42 94.58 

 

With a very youthful Nigerian population, it is necessary to harness this youthful human 
resource and all the natural resources to transform agriculture from its present state to a 
position where it is sustainable, meets national food demand, is very lucrative and attractive 
to youth.   

Reasons given by the fifty-one per cent of the students who indicated unwillingness to practise 
agriculture after graduation include: 

 Labour intensive nature of agriculture: more than sixty per cent of farm work is done 
by hand-labour which of course, leads to drudgery and fatigue. 

 Unwillingness to live in rural areas: these students associate farming with being 
resident in rural areas where social infrastructure is inadequate or lacking. They prefer 
to live in urban centres where social amenities are available. 

 Non glamorous profession: agriculture was considered as a profession of low esteem. 
 Low returns on investment: quick returns on investment was considered as a high 

priority for any business venture to be considered attractive and profitable for these 
students. 

With regards to the students who indicated willingness to practise agriculture after graduation, 
reasons given for their willingness include: 

 Viable business opportunity: there is always a need for food and other agricultural 
products such that there is an opportunity for every agricultural venture to have a 
portion of the business market. Some products also have export potential. 

 Self-employment: instead of being job seekers who are waiting to be hired, these 
young people can become job creators, employing themselves and others.  

 Financial independence: instead of being dependent on family and friends for finance 
due to unemployment, these young people can, through the practice of agriculture, 
have a good and sustainable source of income to cater for themselves and others. 

 Opportunity to contribute to national development: by using the knowledge and skills 
acquired from school, they will be able to practise agriculture in such a way that modern 
technology is utilised to sustain our farming systems. 

1821



Conclusion 
Recommendations made by the students towards attracting youth to agriculture include 
increased government participation in the agricultural industry with particular reference to the 
funding of agricultural institutions (research and banking institutions). In addition, government 
is expected to provide social amenities and infrastructure in rural areas to make residence in 
these areas comfortable and agricultural investments attractive. With these recommendations 
appropriately addressed, the students are hopeful that more youth will take agriculture as a 
profession and thus take over from the ageing farmers.  

From the results of this study, it is evident that there is a need for guidance of students and 
parents when it comes to the choice of a career path for the students. Counselling of students 
in schools by qualified personnel should therefore be an active process throughout a student’s 
stay in school. Furthermore, rural development should be of a higher priority for the 
government. Modern infrastructure should be provided in rural areas such that all basic 
facilities available in cities are also available in rural areas. With these facilities in place, young 
graduates will find it more attractive to live in rural areas and engage in agricultural activities.  
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Abstract: Intergenerational succession on family farms typically unfolds through several 
stages over an extended period: it is a process, not an event.  Amidst the continued concern 
in many countries that farm succession is not proceeding well, there are two salient questions 
that arise in relation to succession planning as process: (1) how can farm owners be assisted 
to start the process; and (2) what policy settings are needed to support succession planning 
as a process.  This paper addresses these questions through discussion of a study of a 
succession planning intervention in the Australian dairy industry.  The study involved in-depth 
interviews with participating farm families (N=10), and facilitated reflection with the two 
consultants who delivered the intervention.  Nine of the ten families reported that the 
intervention had generated concrete steps in their intergenerational transition process.  A key 
feature was that the delivery method was flexible enough to identify and work on one or more 
specific points of current “stuckness” within each individual family’s situation.  The nature of 
the “stuckness” differed greatly between farms and the consultants observed that they fully 
expect a number of the farms to become stuck again when a future point of difficulty is 
encountered.  In the context of Australia’s pluralist agricultural advisory system, these findings 
suggest that an important role for succession planning interventions is to build connections 
between farm families and the range of different advisory professionals whose assistance will 
be needed to deal with different points of “stuckness” as they arise. 
 

Keywords: Family farming, succession planning, farm business transitions, retirement, dairy 
farming, Australia 

 

Introduction 
Australian farms and Australian agricultural policy both differ in important ways from their 
European counterparts.  And yet the farm succession process – how people enter farming 
careers, how they leave them, and how farm businesses proceed through these various 
transitions – is currently a matter of concern for agricultural industries and policy-makers in 
both Australia and the EU (Victorian Government 2011; Lobley et al., 2012; Conway et al., 
2016).  Particular concerns include the on-going ageing of the farm population, the difficulties 
that young people face in entering farming and a concern that problems with the succession 
process are constraining innovation and industry renewal.   

This concern that farm succession processes are not occurring as effectively as they should 
be leads to an interest in how agricultural policy, and how agricultural advisory practice, can 
assist.  Succession planning has existed as an area of agricultural advisory practice for some 
decades, and there is a body of scholarly research that has documented successes and 
failures, and proposed theory and practice principles (Barclay et al., 2007; Goeller 2012; 
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Leach, 2012).  Nevertheless, this is still noted as an area where little is known and therefore 
where further empirical research is warranted (Baker, 2012; Lobley & Baker, 2012; Sappey et 
al., 2012).  There are two consistent findings from previous research that provide useful entry 
points for further investigation.  Firstly there is the oft-repeated observation that 
intergenerational transition is indeed “a process, not an event” (Leach 2012 p. 200).  Secondly 
there is the finding that there is often a specific resistance within family farms, as in family 
firms more generally, to beginning this process (Lansberg, 1988).   

This paper uses the results of a study of a succession planning intervention delivered in 2015 
to a small cohort of Australian dairy farming families to address two specific questions: (1) 
what type of advisory intervention is helpful in assisting families to get started with succession 
planning; and (2) what are the implications for agricultural policy if one takes seriously the 
finding that succession planning is indeed a process that takes place over an extended period?  
The intervention studied was called ‘Getting Started’, and is one initiative within a larger and 
longer-term regional-scale industry development project called the ‘Alpine Valleys Dairy 
Pathways’ project.  This study is based on in-depth interviews carried out on ten farms, and 
on a debriefing interview conducted with the two consultant advisors who delivered the 
intervention.  The following Section sets out the industry and policy context that gave rise to 
the Getting Started intervention, and describes the origins and design of the intervention itself.  
Subsequent Sections describe the research study upon which this paper is based, summarise 
key findings from the study, and apply these findings to discussion of the two research 
questions posed at the beginning of this paragraph. 

Background 

Succession, farm transitions and the Australian dairy industry 
Dairying is Australia's third largest agricultural industry in terms of product value.  
Approximately 6,100 farms produce around 9.5 billion litres of milk annually, with a farm gate 
value of A$4.7 billion (€3.1 billion).  Average herd size is 284 cows (Dairy Australia, 2016a).  
The Australian dairy industry continues to see potential for export growth, and hence both 
industry stakeholders and governments are interested in supporting the continuance and 
expansion of farm businesses (Horizon2020, 2013).  For some eight years now the Australian 
dairy industry has had a particular interest in the future of the industry’s farm workforce, 
inclusive of both farm owners and farm employees (Nettle et al., 2008; Nettle & Oliver, 2009; 
Santhanam-Martin & Nettle, 2014).  Dairy farmers are younger on average than farmers in 
other agricultural sectors in Australia, but nevertheless the population of dairy farmers is 
ageing, and this is of concern to industry stakeholders (Dairy Australia, 2011).  Stakeholders 
are concerned too that surveys typically show less than half of farm owners having 
documented farm succession or transition plans in place (Dairy Australia, 2011).  In its 
advisory materials, the dairy industry uses the terminology of “Planning for the Future” to 
encompass its view that within-family succession is only one of many possible pathways into 
the future for farm businesses, and also to reference that there are many different component 
processes, affecting different individuals, that may need to happen in order for these pathways 
to be navigated.  Recognising that the industry’s future depends on farm businesses being 
able to navigate these pathways successfully, the dairy industry is actively exploring different 
modes of intervention that may assist (Dairy Australia, 2016b). 
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The policy and institutional context for intervention 
Australia’s agricultural policy context can be described as strongly neoliberal, and competitive-
productivist (Dibden et al., 2009; Burton & Wilson, 2012; Lawrence & Campbell, 2014).  Both 
policy purpose (what agricultural policy seeks to achieve) and policy method (how this purpose 
is enacted in institutions and their activities) are relevant context for this study.  State and 
Federal governments in Australia continue to pursue agricultural production growth and export 
growth as their overriding policy goal, but seek to achieve this through the mechanisms of free 
trade, private sector leadership and market competition, rather than through state intervention 
(Dibden & Cocklin, 2010; Santhanam-Martin, 2015). 

Therefore, it is dairy industry organisations, rather than government agencies, that are 
expected to, and indeed do, take responsibility for industry stewardship.  Elsewhere I have 
characterised this form of industry governance as “industry in the lead” (Santhanam-Martin, 
2015).  There are three different groups of dairy industry organisations: (1) the milk processing 
companies that buy milk from farmers (the largest of which is a farmer-owner co-operative); 
(2) the industry advocacy organisations that represent the dairy industry in the public arena 
and in policy and regulatory processes; and (3) the industry “services organisation”, Dairy 
Australia, which invests compulsory farmer levies and matching federal government grant 
funds in research, development and service delivery.  It is Dairy Australia which is leading 
effort in the Australian dairy industry to understand and respond to issues around farm 
succession and farm business transitions.  Dairy Australia, through its regional-scale service 
delivery partner Murray Dairy, provided funding for the Getting Started intervention, which was 
intended as a pilot study to generate learning on how to approach the task of supporting dairy 
farm families with succession planning.  To capture this learning, Dairy Australia funded the 
research study upon which this paper is based. 

The Alpine Valleys’ Dairy Pathways Project & the Getting Started farm succession 
intervention 
The Getting Started farm succession planning intervention took place in 2015 in the Alpine 
Valleys region of the Australian state of Victoria.  This region is located in Australia's 
temperate-climate south-east corner (see Figure 1).  It is bounded to the south by the peaks 
of the Victorian Alps, which reach above 1,600m elevation and receive winter snow, and to 
the north by the upper reaches of the Murray River, a tributary of Australia's largest river 
system.  The region covers approximately two million hectares, of which approximately 
600,000 hectares is used for agriculture.  There are currently around 180 dairy farms in the 
region, all run as family businesses.  Cows graze outdoors throughout the year on a mixture 
of irrigated and rain-fed pastures.  Outside of two major urban centres, agriculture is the 
region's largest employment sector, but employs only 15% of the labour force.  Dairying is the 
second largest agricultural industry (after beef and sheep grazing) in the region, both in terms 
of people employed and farm-gate value of production.   
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Figure 1. Location of the Alpine Valleys Region in the Australian state of Victoria 

Since 2011, a consortium of community, government and dairy industry organisations has 
been conducting a collaborative industry development project in this region called the Alpine 
Valleys Dairy Pathways (AVDP) project.  The overall aim of this project is to put the region’s 
dairy industry on a growth trajectory, which the collaborating partners see as a desirable 
outcome for local communities, for government and for industry (Bridge, 2014).  The project 
involves a range of activities across several domains including farmer education, workforce 
development and community development.  Within the workforce development domain, farm 
business transitions, including farm succession planning, has been an area of particular 
interest.  This is a response to an observation made by local dairy factory field officers in 2011 
that up to a third of farms in the region could potentially cease dairying in the medium-term, 
with the absence of a family member wanting to take over the farm being the main risk factor 
in more than half of these cases.   

In 2014 the AVDP project secured funding from Murray Dairy, the regional service delivery 
partner of industry services organisation Dairy Australia, to trial a new advisory intervention 
aimed at identifying and assisting farm families who wanted to take action on succession or 
transition planning, but who didn’t know where to start.  A private consultant was contracted 
to deliver the intervention.  In February 2015 a simple survey was distributed by post and email 
to all 183 dairy farm businesses in the region.  The survey was addressed to the current 
registered business owner, which in the vast majority of cases corresponds to the senior 
generation on the farm.  The survey’s eleven questions collected basic farm physical and 
demographic information and information on the current status of the farms’ succession or 
transition planning.  The final question asked “Would you like support with developing and/or 
reviewing your farm succession arrangements?”  The survey elicited 86 responses (43%).  
Key findings from the survey included: only 24% of responding farms had a documented 
succession plan in place; 50% had discussed their plans with one or more professional 
advisors; 53% reported knowing what they would like to see happen in relation to succession 
or transition and 59% had discussed succession or transition with other family members.  The 
project steering group interpreted these results as meaning that less than 30% of dairy farms 
in the region have an effective succession agreement in place, and set a goal of raising this 
to at least 50% over the next few years.   

Fifteen out of 86 survey respondents answered “yes” to the final question, and were 
subsequently contacted by one of two consultant advisors.  One of these fifteen later withdrew, 
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leaving a final cohort of fourteen participating farms.  Participating farmers were not asked to 
contribute directly to the cost of the service, but most understood that they had in fact already 
made a small contribution indirectly, since the intervention was funded from industry R&D levy 
funds.  If the cost of the Getting Started project had been recovered directly from the 
participating farms the cost per farm would have been about A$2,000. 

The next step involved a semi-structured interview between the current farm owners (usually 
as a couple) and one of the project consultants.  These interviews collected more detailed 
information about farm and family financial status, farm business performance, the make-up 
of the farm family and any other involved parties (e.g. long-term employees), current owners’ 
vision for the future, succession planning activity already undertaken and relationships with 
professional advisors including accountants and legal practitioners.  The interview also sought 
to identify a series of agreed next steps for the farm owners to take in order to progress toward 
their vision for the future.  These steps could include the Getting Started consultant providing 
further information in response to particular questions that arose in the interview and could 
also include a request from the farm owners for the Getting Started consultant to interview 
other family members or involved parties.  The project consultants compiled all the information 
from the initial interview with the farm owners, and from any subsequent interviews with other 
parties, into a document called a “Stage 1 Succession Planning Report”.  My research study 
commenced at this point: when the initial round of interviews with the project consultants had 
been completed and the resulting succession planning reports had been provided back to the 
farm owners.   

Methods 
The project consultants contacted all the participating farms to ask if they were willing to 
participate in a research exercise designed to capture learning from the intervention.  Twelve 
of the fourteen participating families were willing to participate and in September and October 
2015 I completed interviews on ten of these twelve farms1.  Eight interviews were with the 
current farm owners (older generation) only.  One was with the in-coming younger generation 
farmer only.  On the tenth farm I spoke to one of the children as well as the current farm 
owners, in two separate interviews.  At the conclusion of the farm interviews, I conducted a 
debriefing interview with the two project consultants.  The key questions that I was asked to 
investigate by Dairy Australia were: 

1. Does a short term intervention to set family businesses on the right track assist with 
more businesses reaching agreement on their farm transition arrangements? 

2. What features of the intervention facilitated the successful engagement of farm 
families?2 

3. What lessons emerge from the experiences of both the families participating in the trial 
intervention, and the consultants who delivered the intervention, to inform further 
development and implementation of similar interventions? 

I designed a semi-structured interview schedule to elicit data in relation to these questions.  
The interviews with farm families lasted from thirty to sixty minutes, and the debriefing 
interview with the consultants lasted two hours.  All the interviews were audio-recorded and 

                                                      
1 On the remaining two farms it proved impossible to find a suitable time to carry out the interviews within the 
timeframe available for the research.   
2 By the time I was commission to undertake the research, relevant Dairy Australia staff had already formed the 
view that the Getting Started intervention had achieved a better than expected quality and quantity of engagement 
with farmers and was therefore worthy of further investigation. 
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subsequently transcribed, to facilitate thematic analysis.  In this paper I have extended the 
analysis carried out for Dairy Australia to provide insight into the scholarly research questions 
posed in the first Section above: 
 

1. What type of advisory intervention is helpful in assisting families to get started with 
succession planning?  

2. What are the implications for agricultural policy if one takes seriously the finding that 
succession planning is indeed a process that takes place over an extended period? 

Findings 
In this section I present salient findings from thematic analysis of the farmer interviews and 
consultant debriefing.  I have structured these findings as responses to a set of questions 
targeting the key matters of interest to the research sponsors. 

Why did people choose to take part in this activity? 
The most common answer to this question was that the service offering came at the right time: 

“Our son had just said ‘look, I think I want to come home’, and [the survey] came around 
the next day, so I ticked the box!” (Interview 7) 

Farmers also noted that the initial survey was quick and simple to complete.  Thus, the activity 
offered a low-risk and small-scale way to engage with a task that people understand to be 
important, yet large and difficult.  One of the consultants described the nature of the Getting 
Started service as an opportunity to “put a toe in the water”.  Some people mentioned that 
they had known the consultant who worked with them on this project for a long time and that 
gave them additional confidence to opt in, and some people noted that it was a process 
originating from dairy industry organisations, rather than government or private businesses, 
and that gave them confidence, but these factors were not critical.  More important was that it 
offered them help with an issue that was front of mind for them at that time.  It was also very 
attractive that this was a service that would come to them, in their homes, and at a time that 
worked for them, and that it was a free service.  Some people saw this service as a natural 
next step from the general information on succession planning that they had received at 
various information days and meetings over the years.   

Has the activity been useful/helpful? 
All the people I interviewed felt that the activity had been useful.  Every farm faced different 
specific issues, and farms were at a variety of points on the farm transition journey from “done 
nothing” to “have been thinking and working on this for years”, but everyone reported that this 
activity helped them to make progress.  Everyone said it was a good use of their levy funds 
and that it should be continued or extended. 

What was it about the process that was useful or helpful? 
Points noted included: 

 The sequence of questions in the interview was logical, and the questions themselves 
were good at stimulating new thinking; 

 The interview stimulated talking and thinking about things that people knew they should 
be working on, but which had been placed in the “too hard basket”; 

 New aspects of the succession/transition process came up that hadn’t occurred to the 
farm owners before; 

 The interview identified options as to different succession and transition pathways; 
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 Very useful that the consultant was able to talk to the children independently of the 
owners; 

 Very useful to get everyone’s needs and priorities down on paper in a formal way, 
rather than having to rely on assumptions and general ideas. 

 The final report was seen as a good document to support further activity, including 
family discussions and discussions with other professionals. 

Were there things about the consultants that helped? 
 It is helpful when the consultant is someone people have known for a long time – but 

for the majority of participants this was not a critical issue.  The skills and approach of 
the consultant are more important. 

 Consultant came and sat at the kitchen table.  Spent time – not rushed. 
 Consultant needs to know about the world of the dairy farmer. 
 Consultant needs to understand the world of business. 
 Consultant needs to provide unbiased advice in terms of looking after each of the 

interested parties in the family. 

Were there any problems with the process? 
For one farm out of ten, there was some frustration that the process couldn’t take them further.  
They still feel stuck and unsure how to progress.  This created frustration for the consultant 
too.  This situation arose out of the way that this consultant interpreted the boundary around 
the service that they had been contracted to provide.  This issue of setting an appropriate 
boundary around the service is discussed further below. 

What has the intervention achieved for the participating farms? 
For every farm but one the intervention has helped them to move along the farm transition 
journey.  There are a set of next steps that they understand, support and are working on.  The 
specifics are different for every farm.  Examples of progress achieved (presented below as 
paraphrases of the interview data) are: 

 I know more about the options for progressing toward retirement, and am seeking 
further information – but I will still need to make a final decision on how to proceed; 

 There is a process underway now to get our son progressively more involved in the 
farm business; 

 We now know more about our children’s expectations and aspirations and can 
consider the options – and decide on next steps - with this knowledge in mind; 

 Our transition process was already underway, but there were aspects that we hadn’t 
thought through in enough detail.  The chances of success have been improved by the 
extra level of detail reached through this process; 

 Several farms reported that new connections had been established with other 
appropriate professionals, in order to progress the agreed next steps (farm 
management consultants, legal, financial); 

 Several farms reported that the process had focused new attention on farm business 
performance including profitability, as business profitability emerged as a key enabling 
factor for succession to occur. 

There were a small number of farms where the interview process highlighted a problem or 
issue that the farm owners had not really known about before, so there is a sense in which the 
project appears to have made things harder rather than simpler.  However in these cases the 
issue was always present and would have emerged at some stage.  These owners reported 
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that by bringing a somewhat hidden issue to their attention the Getting Started intervention 
has given them a better chance of finding a solution and minimising conflict. 

Is this a service you would pay for? 
Farm owners reported that they are happy in general to contribute to the cost of services they 
use.  However, if this initiative had involved a direct cost to the farmer at the beginning, most 
would not have proceeded.  If the cost was >A$1,500 then most likely nobody would have 
opted in.  If it was A$500 - A$1000 there may still have been 5 or so participants.  Having now 
been through the process people can see that it is of value, but nevertheless the fact that it 
was offered as a free service was definitely a key feature that encouraged participation. 
 
The next three questions relate specifically to the reflections of the project consultants. 

What is the appropriate boundary around what a “getting started” service should 
provide? 
This is a complicated question that was discussed at length in the debriefing interview.  The 
two consultants had in fact set the boundary quite differently.  The first consultant described 
his approach as one of setting a “strict” boundary based on what he understood to be content 
of the service as set out in the project funding agreement.  He saw his job as to (i) provide 
information to the client about what is involved in succession planning; and (ii) to document 
the current situation of the farm in the form of the Stage 1 Report.  The Stage 1 interview report 
also identifies agreed next steps for the clients to take, but this consultant’s interpretation of 
the boundary was that it was not his role to support the client in taking those further steps.  He 
saw this activity as being of a much more limited scope than a “full” succession plan.  He saw 
it as being an initial discussion that would identify the range of issues that would need to be 
addressed if the family decided to proceed to a full succession planning process.  He reported 
that in a couple of cases setting this boundary left him feeling frustrated, because he knew 
that he had not done enough to get the farm transition process moving. 

The second consultant’s interpretation of the boundary of the “Getting Started” service was 
that his involvement should continue until one or more of the next steps were actually 
underway.  In many cases the agreed next step was to start work with another advisor of some 
kind (e.g. an accountant, a lawyer, or a farm management consultant), and so this consultant 
saw his role as continuing up until that next relationship and piece of work had commenced.   

There are further questions that arise based on how the boundary around this service is set: 
 

 Is it responsible to get a family started on farm succession discussions if the support 
is not necessarily there to deal with issues and conflicts that may arise? 

 If this activity has more flexible boundaries, and involves industry subsidy, will it be 
seen by other professional service providers as unfair competition?  On this point, both 
consultants noted that to date the activity has in fact generated more work for other 
service providers, rather than taking work away. 

 
 
Does the fact that this intervention was funded by the dairy industry introduce a conflict 
of interest for the consultants? 
The consultants raised a concern that there is the potential for the interests of a particular farm 
family and the interests of the wider dairy industry to be divergent.  For example industry 
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organisations might prefer to see a particular parcel of land remain available for milk 
production, whereas the life plans of the owners of that land might be best served by changing 
to an alternative land use.  Both consultants felt strongly that they would only be willing to be 
involved in an activity like this on the basis that the interests of the farm family are paramount.  
However they also commented that: 
 

 Many dairy farm families themselves have a strong personal commitment to the dairy 
industry, and hence are keen to consider options that allow them to remain involved 
with dairying in some way. 

 Where industry funding is involved, it is appropriate that this be made explicit in 
promotional material.  Potential participants who have an aversion to the dairy industry 
can then decide not to participate because of this connection. 

 Having consultants involved in the activity who understand what options might be 
available within dairy means that these options are available for consideration, where 
they might not be if the consultant did not have this specialist knowledge.  This does 
not constitute a conflict of interest. 

There are some examples amongst the fourteen participating farms where a conflict of interest 
could have emerged.  In each of these cases the interests of the family formed the basis of 
the agreed next steps, and in some cases the family themselves expressed a preference for 
options that retained a dairy link. 

What is the appropriate measure of success for an intervention like this? 
The consultants agreed that having a completed farm transition document or plan is not the 
appropriate measure of success for an intervention like this.  A more appropriate measure 
would consider (a) whether a discussion about succession planning is underway within the 
family; and (b) whether working relationships have been established with one or more 
appropriate professional service providers, so that the discussions can progress. 

Discussion and Conclusions 
The first research question this paper posed was: what type of advisory intervention is helpful 
in assisting families to get started with succession planning?  My investigation of the Getting 
Started intervention found that it offers one model of a helpful service.  Nine out of the ten 
farms that I had contact with are actively progressing with transition activity on their farms and 
reported that the Getting Started intervention had contributed to this activity.  Key lessons from 
this success that could inform further development and implementation of similar interventions 
include: 
 

 The Getting Started intervention offered a small-scale and low-risk way for farming 
families to “put a toe in” to the frightening and murky waters of succession planning.  
This seems to have helped lessen the well-documented resistance to starting 
succession planning discussions (Lansberg, 1988).  

 The selection of consultants to deliver the service is critical to its success.  Attributes 
that participating farmers valued in the consultants included their breadth and depth of 
knowledge of farming and business practices in the particular agricultural industry 
concerned and their attention to the needs and interests of all interested parties.   

 More generally it was the relational quality of the intervention that assisted its success.  
The consultants were individuals with some standing in the dairy industry and the 
region, who came to work with families in their homes.  This contributed to creating a 
safe relational space in which difficult issues could be teased out in conversation. 
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 A service like this needs to be offered to a target population of farmers repeatedly at 
regular (e.g. annual) intervals, to capture participants as transition issues come to the 
top of their agenda. 

 The goal of the service should be about getting a process started, or to keep it moving, 
and not about producing a document.  This introduces some complexity in defining the 
scope of the service to be provided, and in costing the service. 

 Signposting and brokering relationships with other professional service providers is a 
key service that a Getting Started intervention can usefully provide.  Understanding 
and addressing any capacity constraints within advisory services is therefore another 
important element of supporting farm succession and transition processes for a given 
industry or region. 

 In this Australian example, there was a clear reluctance on the part of farmers to pay 
for such a service up front, even though in retrospect they can see its value. 

 It needs to be clear in the design and implementation of the service that it is the 
interests of the farm family, and not the interests of industry, that are paramount. 

The second research question concerned the implications for agricultural policy of viewing 
succession planning as a process.  I will address this question in the specific context of 
Australia’s industry-led, hybrid agricultural advisory system, and leave it to others to determine 
how the findings can be translated into other contexts.  If succession planning is a process 
that takes place over an extended period, then services and advice to assist with this process 
must be available in small “packets”, as and when required, rather than in the form of a single 
large and supposedly complete succession planning service.  A one-off planning service may 
be able to document at a particular point in time a preferred future state and what appears a 
feasible pathway towards it; but the evidence from this study is that families and their farm 
businesses are likely to encounter many unexpected diversions and sticking points as they 
progress.  One can only see as far as one can see at any particular point, and as the journey 
continues, new obstacles and/or opportunities come into view.   
 
One possible industry policy response to the long-term process nature of succession is for 
succession and transition planning advice to be woven into other advisory activities and 
service offerings that farmers already engage with regularly.  This could include their 
interactions with their farm management consultant (if they have one) or with their milk factory 
field officer.  This then requires these advisors to have the skills and knowledge to engage 
usefully with farmers on succession issues, it requires these individuals to be proactive about 
raising succession issues for discussion, and it requires them to be able to direct farmers to 
other more specialist services that might be needed at any particular time.  The work required 
by industry is firstly to design succession planning into these other advisory interactions, and 
secondly to build the skills and knowledge of the advisors involved. 
 
A second possible response is to include a specialist succession planning service like Getting 
Started in an industry’s portfolio of service offerings, alongside for example its services on 
grazing management and milk quality.  The study report here has shown that a focused one-
on-one advisory service delivered by a skilled generalist agricultural advisor can effectively 
assist farm families to identify the specific advice they need next, and can assist in brokering 
a connection to this advice.   

While the cost per farm for the Getting Started service was modest (~A$2,000), the industry 
service organisations currently do not consider it economically feasible to offer this as a free 

1833



service to all 6,100 Australian dairy farms, even accounting for the fact that only a small portion 
of this number would want to access the service in any given year.  Dairy Australia’s desire is 
that over time a service like this will come to be seen by farmers as a normal and essential 
part of farm business operations, in the same way that the services of a vet or refrigeration 
mechanic are, and thus that willingness to pay will increase.  This may indeed occur.  But for 
now, unless resources are provided to support farmers to take the initial steps in tackling 
succession issues, it appears likely that the well-documented resistance to this activity will 
prevail, and the industry-scale issues linked to poor succession planning will continue. 
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Abstract: Similar to what is occurring on a global scale, Irish agriculture is populated by an 
older generation of farmers. Consequently, intergenerational family farm transfer is 
increasingly viewed as crucial to the survival, continuity and future sustainability of the family 
farm and agricultural sector. A review of existing research highlights how financial incentives 
that encourage succession and retirement from farming have stimulated little change in the 
behavioural intentions and attitudes amongst elderly farmers. This paper sets aside economic 
enticements and presents an insightful, nuanced analysis of the human factors that influence 
the process of transferring the family farm from the perspective of the senior generation.  This 
research employs a multi-method triangulation design, consisting of self-administered 
questionnaires in conjunction with complimentary Problem-Centred Interviews, to acquire data 
on the complex emotions involved in the process. The prominent themes to emerge from the 
empirical data are farmer’s concerns regarding potential loss of identity, status and control 
upon transferring management and ownership of the family farm and retiring. There is also a 
cultural expectation within the farming community that ‘farmers don't retire’. The paper 
concludes by suggesting that future policies and programmes encouraging family farm 
transfer must develop effective strategies that address the emotional well-being of elderly 
farmers. 

Keywords: Family farming, succession, retirement, farm viability, rural sustainability 

 

Introduction 
Interest in intergenerational family farm transfer and its impact on the farming economy has 
grown considerably amid concerns about the sustainability of an ageing farming population 
(Ingram & Kirwan, 2011). Global demographic trends reveal an inversion of the age pyramid 
with those aged 65 years and over constituting the fastest growing sector of the farming 
community. In Europe, preliminary results from Eurostat's most recent Farm Structure Survey 
indicate that 6% of farmers were aged 35 and under in 2013, while over 55% were aged 55 
and older (European Commission, 2013; European Commission, 2015).  The situation in the 
Republic of Ireland is closely analogous to that of its European counterparts; in 2010, only 
6.2% of Irish landowners were under 35 years of age whilst 51.4% were over 55 years old 
(CSO, 2012).  This ‘greying’ of the agricultural community, will see the number of ageing 
farmers facing farm transfer accelerate in the coming decades (Mishra & El-Osta, 2007), a 
situation meriting serious and timely investigation. 
 
Intergenerational farm transfer is a multifaceted process that encompasses three distinct but 
interrelated processes: succession, inheritance and retirement (Gasson & Errington, 1993). 
Succession is viewed as managerial control which is gradually relinquished, retirement is 
associated with the owner withdrawing from active participation in the business of the farm, 
while inheritance is the final stage when all of the business assets are legally transferred to 
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the successor (Errington, 2002). Whilst conceptually separate, these processes are linked, 
with succession seen as the ‘mirror image’ of retirement; as the new generation succeeds, the 
old generation retires (Gasson & Errington, 1993; Errington & Lobley 2002; Uchiyama et al., 
2008, Lobley, 2010). The terms ‘succession’ and ‘retirement’ will thus be used 
interchangeably throughout this paper.  

Intergenerational family farm transfer is a complex and highly topical issue both in terms of 
society and farm sustainability. A low rate of entry into farming will lead to fewer numbers of 
farmers and may have profound implications for the industry, the countryside, land use and 
the broader sustainability of rural communities (Ingram & Kirwan, 2011; Goeller, 2012). 
Equally, it has been recognised that the ‘twin process’ of succession and retirement, if not 
addressed adequately, can be a period of considerable stress, both emotionally and 
financially, for family farm households (Burton & Walford, 2005). More broadly, many 
investigations of intergenerational family farm transfer have paid limited attention to the lack 
of successors willing to take over, despite the well documented deep-rooted reluctance and 
resistance by elderly farmers from Ireland and further afield to transfer managerial duties to 
younger generations and retire from farming (Gasson & Errington, 1993; Kimhi & Lopez, 1997; 
Gillmor, 1999; Defra, 2002; Foskey, 2005; Vare, 2006; Bika, 2007; Calus et al., 2008; Lobley 
et al., 2010; Ingram & Kirwan, 2011; Barclay et al., 2012, Bogue, 2013; NRN, 2013). The 
prevailing reason for an ageing farming population from census to census is also reported to 
be the lack of ‘new blood’ entering the industry (ADAS, 2004; Hennessy & Rehman, 2007; 
DGIP, 2012; Zagata & Lošťák, 2014). However, despite changes in agricultural support 
regimes, challenging economic environments and socio-cultural changes in farming, the 
upsurge in demand from young people for education and training in agriculture in the Republic 
of Ireland and beyond provides contradictory evidence and indicates a renewed interest in 
pursuing farming as a career (Teagasc, 2011; Whitehead et al., 2012; Baker, 2012). 
Therefore, while the successor is undoubtedly a crucial player in the succession and 
retirement planning process, it is crucial to realise that the successor is not alone in resisting 
the process. In many cases the older generation also experience difficulties actively engaging 
in or mobilising the process and as a result often exert strong pressures to avoid the emotion-
laden issues of succession and retirement. A particular focus of this paper therefore centres 
upon the notion that older farmer’s emotions are not given due consideration (Kirkpatrick, 
2013) when discussing the interrelated processes of intergenerational family farm transfer: 
succession, inheritance and retirement.   

Undue emphasis on economic aspects of intergenerational family farm transfer has led to an 
overly simplified view of the factors influencing the decision-making process. Agricultural 
policy, designed to assist older farmers to exit farming, focuses on encouraging those 
generating low returns to retire from the industry but is clearly not designed to deal with the 
specific issues facing ageing farmers (Rogers et al., 2013). This human dynamic is 
disregarded, with little value placed on the notion that farming is not just a job or something 
driven by a desire to make money; it is a passion and a lifestyle (ibid). It is a byzantine mix, 
whereby the already problematic economic business dimension is further complicated by a 
more complex emotional aspect. There is clear lack of understanding of the views of elderly 
farmers on their concerns, fears, needs and future plans.  It is naïve therefore of policy makers 
and practitioners not to consider the potent mass of emotional and psychological values 
attached to the farming occupation for older farmers ‘beyond the economic’ (Pile, 1990, p. 
147).  
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This paper sets aside financial enticements and presents a more nuanced analysis of the 
factors that influence the unwillingness and reluctance amongst older farmers towards 
relinquishing management and ownership of the family farm and ultimately beginning the 
process of their retirement (Gillmor, 1999; Bika, 2007; Ingram & Kirwan, 2011). Instead of 
focusing on the ‘mechanics’ of family farm transfer (Price & Conn, 2012), we aim to dissect 
the role that emotional ties to the farm and farming occupation plays on decision-making 
processes surrounding farm succession and retirement from the older farmer’s perspective. 
Consequently, this paper has global relevance and will be of particular interest to countries 
like the Republic of Ireland where the age profile of the farming community and the rate of 
succession and retirement have been matters of concern and unease for decades (Commins, 
1973; Commins & Kelleher 1973; Gilmor, 1999; Bogue, 2013; NRN, 2013). The next section 
reviews the relevant family farm transfer literature, followed by a summary of the methodology 
employed in the research. Research findings are then discussed with the latter part of the 
paper drawing some exploratory conclusions. 

 

‘Greying’ of the Farming Population 
The farming community increasingly consists of a farm population with a high age profile.  This 
‘greying’ of the farming population has major implications for government policy (Rogers et al., 
2013), raising concerns about the need to reinvigorate the industry with new, or at the very 
least fresh, blood, alongside arguments that an elderly farming population is likely to be less 
competitive in the current market place because they are slower to adopt new innovative 
agricultural technologies (Ingram & Kirwan, 2011).  In the Republic of Ireland for example, it 
is argued that significant changes and modifications to boost the competitiveness and 
production efficiency of Irish agriculture through land mobility (i.e. transfer of land from one 
farmer to another, or from one generation to the next) and structural change are required in 
order to realise ambitious growth targets set out in Food Harvest 2020 (DAFF 2010; Läpple & 
Hennessy 2012; Bogue, 2013; NRN 2013). Specifically, not unlike elsewhere in the world, 
there have been calls for deterrents obstructing the passage of farmland from the older to 
younger generation of farmers to be overcome as the intergenerational transfer of the family 
farm is viewed as crucial for future prosperity in the farming industry (Connolly, 2009).  In the 
Republic of Ireland however, entry to farming through channels other than inheritance is rare 
due to both the limited availability and the high cost of land (Hennessy & Rehman, 2007). It is 
estimated that only 0.3% of the total land area in Ireland was put on the market in 2011 (Irish 
Farmer’s Journal, 2012). A recent report on ‘Land Mobility and Succession in Ireland’ claims 
the lack of land mobility currently experienced is stifling agricultural growth and development 
by preventing young ‘enthusiastic’ farmers gaining access to productive assets (Bogue, 2013). 
In an effort to alleviate concerns over an ageing farming population and improve 
competitiveness, the Irish policy environment has explored various methods of stimulating and 
enticing intergenerational family farm transfer for some time. These included several well-
documented financial incentives which encouraged early retirement from farming; albeit very 
little change in attitudes towards intergenerational transfer of the farm has come about (Ryan, 
1995, Gillmor, 1999; Bika, 2007). Early retirement schemes have had only marginal success 
in restructuring the farming sector. Ryan (1995) suggested weak participation was the result 
of several factors including low retirement benefits and a cultural resistance to leave farming. 
Other attempts included a concerted effort to ensure the most tax efficient means of 
transferring ownership and wealth of farms (Meehan, 2012), which again yielded nothing like 
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the required result. In fact, despite these financial incentives, reluctance of older farmers to 
exit or retire from the farming sector to facilitate young farmers who have a desire to start up 
persists.   
 
The acceptability of retirement schemes from farming is likely to be a personal dilemma for 
many elderly farmers, particularly as they adjust to a major change in their occupational role 
(Commins, 1973; Gillmor 1999). Understanding when to relinquish control from the family farm 
can be difficult to recognise for many farmers in that few other businesses generate the 
emotional connections that farming does (Kirkpatrick, 2013; Rogers et al., 2013). Farming life 
throughout the world is characterised by the almost inseparable intimate integration of home, 
work, memories and family tradition (Barclay et al., 2012; Kirkpatrick, 2012; Uchiyama & 
Whitehead, 2012). In fact, Lobley et al. (2004) and previously Gillmor (1977; 1999) pointed to 
distinctive characteristics of farmers, in that they tend to have deep rooted emotional 
attachment to the key business assets they own, such as particular tracts of land or animals, 
thereby increasing their reluctance to relinquish ownership and leave farming. Kirkpatrick 
(2013) argues that in many cases the older farmer’s sense of place and purpose attached to 
the family farm supersedes economic imperatives encouraging the transfer of the family farm 
to the next generation. This indicates the overwhelming significance of lifestyle over profit 
(Price & Conn 2012). Recent research conducted in the Republic of Ireland, touched on this, 
alluding to the fact that “apart from the economic driver of payments retaining elderly farmers 
on land, there are also psychological drivers involved” and “addressing the issue of low levels 
of mobility must also take cognisance of these psychological barriers” (NRN, 2013, p. 6). This 
research came 40 years after Commins (1973) first stressed that retirement policy, “with 
economic objectives, should not ignore possible social consequences or wider issues of 
human welfare” (p. 45). However, to date, such recommendations have largely been ignored, 
resulting in the formulation and implementation of largely unsuccessful farm transfer policy 
strategies, such as Early Retirement Schemes, which have little or no regard for elderly 
farmer’s emotions. It is in probing these issues further that this paper now turns. 

 

Methodology  
This research employed a multi-method triangulation design in an attempt to secure an in-
depth understanding of the emotional factors that influence the process of transferring the 
family farm business from the perspective of the senior generation. Cohen and Manion (1986) 
define triangulation as an “attempt to map out, or explain more fully, the richness and 
complexity of human behaviour by studying it from more than one standpoint” (p. 254). For 
the purpose of this study triangulation was assured using a collection of both quantitative and 
qualitative data through the use of self-administered questionnaires in conjunction with 
complimentary Problem-Centred Interviews.  
 
A detailed survey was initially undertaken with farmers in attendance at a series of 
‘Transferring the Family Farm’ clinics hosted by Teagasc (the agriculture and food 
development authority in Ireland) to investigate the behavioural intentions and attitudes of 
older farmers towards succession and retirement from farming. These clinics facilitated by 
Teagasc took place at 11 locations throughout the Republic of Ireland in September and 
October 2014, with local solicitors, accountants and other experts also in attendance for one 
to one meetings with attendees. These events also provided an ideal opportunity to recruit 
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participants located throughout the Republic of Ireland for interview at the second phase of 
data collection. Representatives from each of Teagasc’s advisory service regional units 
organised and participated in these clinics (delivered free of charge) following a series of 
seminars and a successful pilot event in February 2014.  As part of Teagasc’s campaign to 
advertise and promote these ‘Transferring the Family Farm’ clinics, invitations were sent out 
to each of their 43,000 farming family clients to attend. This sample therefore provides an 
acceptable nationally representative sample of the Irish farming population across a range of 
diverse regions, farm sizes and operations.   

In addition to probing the succession and retirement intentions of older farmers, survey 
respondents were also asked to state the degree to which they agreed or disagreed with a set 
of statements, measured on five-point Likert scales. Based on a review of family farm transfer 
literature, these psychometric scales drew on factors that influence and hinder the succession 
and retirement process from the perspective of the senior generation. The statements 
therefore tested a number of hypotheses expressed in this paper by providing an insight into: 
(i) older farmers’ attitudes and opinions regarding the transfer of the family farm to the next 
generation; and (ii) their emotional connection to their farm and occupation. Survey 
participants were also given the option of supplying their contact details for interview at the 
next stage of the research process. In terms of data analysis, questionnaire data were coded 
and then analysed using frequency distribution tables and a series of cross-tabulations 
performed in the Statistical Packages for Social Sciences (SPSS) programme. 

In order to validate, deepen and build on the quantitative data gathered at the Transferring the 
Family Farm Clinics, the second phase of data collection consisted of a Problem-Centred 
Interview approach (Witzel, 2000). Witzel (2000) explains that Problem-Centred Interviews 
can be combined with questionnaires in order to “solve the problems arising in connection with 
samples and to relate the results generated by different procedures” (p. 3).This qualitative 
methodology presented a viable approach to further investigate the behavioural intentions and 
attitudes of older farmers towards succession and retirement from farming as it gathers 
objective evidence on human behaviour as well as on subjective perceptions and ways of 
processing social reality (Witzel, 2000). Although Problem-Centred Interviews contain open 
ended questions to ensure that respondents can freely and extensively produce a relatively 
natural dialogue, one of the key principles of this form of interview is that it is centred upon a 
specific social phenomenon that the interviewer keeps in mind throughout the conversation. A 
predetermined Problem-Centred Interview guideline therefore allows for a greater emphasis 
on the specific aspects of the issue that need to be analysed, which might not be tackled in a 
narrative interview setting (Scheibelhofer, 2005). This methodological tool also provides a 
framework of orientation to ensure comparability of interviews (Witzel, 2000). Following 
frequency distribution and cross-tabulation analysis of survey data obtained at the Teagasc 
clinics, in conjunction with an additional review of relevant literature in the field, it was possible 
to draw up a specific Problem-Centred Interview guideline containing pre-formulated 
questions on the issues that were identified to be subjectively significant to the sample farming 
population. Given the personal nature of the issues under investigation the use of individual 
face-to face interviews was deemed the most appropriate means of obtaining information from 
the senior generation of the farming community. All interviews were carried out in the homes 
of the respondents. The interviews lasted up to 2.5 hours and were tape recorded, transcribed 
in full and assigned pseudonyms to protect participant’s privacy. Content analysis (Mayring, 
2000) was used to analyse the data collected and identify categories and themes. Relevant 
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quotes from the interviews were then integrated into the various themes in order to support 
particular findings.  

 

Results and Discussion 
The presented findings are the result of a triangulation of quantitative survey data obtained at 
the Teagasc Transferring the Family Farm clinics and complimentary Problem-Centred 
Interview questions formulated upon an analysis of survey data and relevant literature in the 
field. Over 2,800 farmers attended the 11 clinics and all of the 417 farmers who were randomly 
selected and then approached to participate in the study agreed to complete the questionnaire, 
resulting in a 100% response rate. However, as older farmers are the target population of this 
study, only respondents aged 55 and over have been included in the analysis.  The reasoning 
for specifically focusing on farmers aged 55 and over is that one of the terms and conditions 
for farmers intending to retire under the Early Retirement Scheme (ERS 3) launched in Ireland 
in June 2007 was that participants must have been between the ages of 55 and 66 to be 
eligible. Questionnaires with missing data were also eliminated from the survey to avoid biased 
statistical results. After both these processes, a total of 324 complete questionnaires qualified 
for analysis; 60% (n=194) of these respondents also gave their consent to be interviewed 
more in depth. A 10% (n=19) sample of these farmers located throughout the Republic of 
Ireland were sourced and subsequently interviewed using a systematic sampling technique. 
The overriding themes to emerge from the content analysis of the empirical research were 
farmers’ concerns regarding potential loss of personal identity and stature and the fear of 
losing their positional control upon transferring their farm and retiring from farming. Problem-
Centred Interviews with farmers also highlighted the divergence of opinion and uncertainty 
between retirement expectations and retirement realisations, resulting in the decision to retire 
being difficult to execute and follow through.  
 
Findings from the questionnaires carried out at the Teagasc clinics indicate that: 33% (n=108) 
of the total number of respondents over the age of 55 in attendance have not considered 
retiring from farming in the future; 45% (n=145) stated that they have considered retiring; 21% 
of farmers (n=67) were uncommitted in their answer; and one farmer did not have any opinion 
on the matter.  As these clinics were geared towards farmers who are considering transferring 
their family farm, one would expect that the majority of those in attendance would be open to 
the idea of retirement, however as these findings illustrate, one third of respondents had not 
even considered it. Problem-Centred Interviews conducted with farmers shed some light on 
why this is the case. Interviews reveal that the farm and farming occupation completely 
encapsulate the lives of many farmers. Jack - a 72 year old dairy farmer from the South East 
of Ireland - has no intention of retiring from farming, despite being in an official farm partnership 
with his son:  

“Have I considered retiring? Never… I couldn’t, I just couldn’t! I’d be always saying I’ll take it 
easy, but I couldn’t, I have that drive to keep going like…. shur I am up every morning at half 
6 and I could be going until 10 or 11 o’clock at night, so I couldn’t even imagine it. I make out 
it wouldn’t be good, because I think it’s important to be active, I enjoy it like. I like to farm. But 
if I had to retire, it would not be for a few more years; I’m only 72 like, so definitely not for a 
few more years”. 
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Interestingly, 32% of the 145 questionnaire respondents who considered retiring in the future 
agreed that they could not imagine what they would do if they permanently ceased all farming 
activity.  Furthermore, 64% of these farmers also agree that the lifestyle quality from being a 
farmer is far greater than can be quantified by any financial incentive to leave farming. This 
pattern of findings is consistent with psychological research, showing that attitudes are not 
necessarily related to behaviours (e.g. Ajzen, 1991). Luke - a 69 year old mixed livestock 
farmer from the West of Ireland - admitted that he had thought about retiring, but quickly 
dismissed the idea: 

 “Well I would think about it sometimes, but shur where am I going to retire to like? It’s what I 
do and it is all I know what to do. Tis fine you could go on holidays there for a week or 10 days, 
my wife and I often did, but you would just be delighted to go back to the farm, back doing 
something again, besides doing nothing…. It’s hard to retire from farming, because you are 
always pottering around yanno, it is not possible to retire or leave… I couldn’t possibly imagine 
what I would do next”.  

These findings also mirror previous family business research by Gagnè, et al. (2011) who 
found that the planned retirement date of the older generation was unrelated to their attitudes 
toward retirement or to their concrete planning for retirement. According to Gagnè, et al. (2011) 
“simply because business leaders have a date in mind for their retirement does neither mean 
that they perceive their retirement in a positive light nor that they concretely take steps to plan 
it” (p.300). The above mentioned prominent themes of (i) loss of personal identity; (ii) changes 
in social stature; and (iii) difficulty relinquishing control, that were identified as having a 
significant hindering and deterring influence on the process of transferring the family farm from 
the perspective of the senior generation, will now be discussed. The themes will be linked to 
relevant issues in family farm transfer literature and effectively portrayed in selected comments 
direct from the interviewees.   

Loss of personal identity 
Results from the empirical research indicate that the potential loss of personal identity and 
self-esteem brought about by transferring managerial control and retiring from the family farm 
business, can have a delaying if not detrimental effect on the process. 71% of questionnaire 
respondents at the Teagasc clinics agree with the notion that farming is not only their job, but 
also their lifestyle, past time and social outlet. This all-encompassing ideology of the farming 
occupation is aptly explained by Aoife - a 68 year old mixed livestock farmer interviewed from 
the Midlands of Ireland: 
 
 “Farming means everything. I get up in the morning to farm, I look out at the weather to see 
how it will affect my farming. Where I go, who I meet, who I talk to, everything is farming, it is 
my life, it makes me what I am… It is my whole life, I don’t have any other interests’’ 

Moreover, 87% of questionnaire respondents agree that the farm represents years of hard 
work and what they have managed to achieve over their lifetime, while 68% agree that their 
farm and occupation have a greater symbolic importance than a financial one to them. Josh -  
a 70 year old tillage farmer from the South East of Ireland - gives an insight into non-monetary 
values associated with the farm and farming profession: 

“The farm means an awful lot to me, we have been here for 12 or 13 generations, we go back 
to 1725, so it means a lot to me. It means a lot to me in the sense that I inherited it and I would 
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never ever contemplate selling it… being able to farm it well and make a living out of it has 
given me a huge sense of satisfaction throughout my lifetime. I'll never be a millionaire but I've 
enough money to put food on the table and to live a good life and that's the most important 
thing”. 

These findings also reinforce previous research by Rogers et al. (2013) who argue that identity 
issues which influence farm management decisions cannot be explained by economics alone. 
Problem-Centred Interviews conducted with farmers discovered that the majority of 
interviewees felt that being identified as a farmer is vitally important to their sense of self-
esteem and self-worth in the farming community and the wider social world. For example, 
Mark - a 61 year old Dairy farmer from the East of Ireland - explains that: 

“Farming isn’t just my job; it's a way of life for me. I am known far and wide as a farmer at this 
stage. I am not known as anything else. In fact, I wouldn’t wish to be known or identified as 
anything else!  I am proud to be a farmer and I would like to think that being a farmer defines 
who I am”. 

A number of farmers interviewed believed that they would be seen or perceived differently by 
others as a ‘retired farmer’ and therefore struggled to come to terms with the prospect of doing 
so. Ian - a 67 year old dairy farmer from the South of Ireland - recalled how another farmer’s 
experience of an identity crisis upon retiring from farming has warned him away from the 
process:  

 “I can remember speaking to some fella a number of years back and he said that when he 
sold his farm and gave up farming that he was almost a non-identity afterwards, he wasn’t a 
farmer anymore, he wasn’t anything… He said that afterwards he never felt that he could go 
to farming meetings anymore because all his life he had been a farmer and next thing he 
wasn’t and ya know that story made a major impression on me and has even influenced my 
own decisions to keep going and not retire ever since”. 

Changes in social stature 
In relation to loss of status, findings from the questionnaire also indicate that negative 
connotations associated with the idea of succession and retirement, especially at a time when 
the older generation seek purpose in life and to feel needed, respected and valued as they 
age (Rogers et al., 2013), can become part of an older farmer’s indoctrination, thus derailing 
the process.  87% of farmers surveyed agree that ‘the concept of retirement is not popular or 
well-regarded within the farming community’, a situation unchanged from research carried out 
in the Republic of Ireland in the 1970s (Commins & Kelleher, 1973; Commins, 1973). Following 
discussions with farmers on this issue, it became strikingly apparent that there seems to be a 
cultural expectation within the farming community that ‘farmers don’t retire’. Those who do 
retire are generally perceived by interviewees to have a defeatist attitude or else seen to have 
no option but to do so due to ill health. For example - mixed livestock farmer Colm, from the 
South West - explains that:  
 
“Farmer’s don’t retire. I’d say the only reason a farmer would retire is because of 
circumstances in their personal lives or their health… Then again there may be odd people 
out there who just like to retire and walk away from farming but they would be very much in 
the minority, I would imagine. I just think it would be seen as defeatist to retire”.  
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Numerous interviewees commented that they would also feel isolated and separated from the 
rest of the farming community if they were to retire from farming.  For example - 70 year old 
beef farmer David from the North West of Ireland - explained that: 

“If you give up farming you are gone, I mean you wouldn’t be involved anymore. I think other 
farmer’s wouldn’t take a bit of notice of me if I retired and I’d imagine that they wouldn’t have 
any interest in the world trying to talk to me about farming either because it would not be worth 
their while to do so anymore. I would be very conscious of that”.  

Regardless of their age, each farmer interviewed emphasised the essential role that they 
continue to have in the day-to-day operation of the farm. The majority of interviewees also 
plan to use their experience and skill to compensate for decreases in physical strength 
inevitable with age. For example - tillage farmer Josh from the South East - explained that he 
will continue to play a key role in the farm even when he is no longer physically able to provide 
manual labour:  

“Generally speaking I would say that while you can do hands on farming, which I’ve done for 
the past 40 years or 50 years, keep doing it and when you are unable to do so you can always 
have an input from a management perspective and from an experience perspective…. That 
way you can still have an influence and play a productive role in the farm”.   

Rossier (2012) previously pointed out that “decades of hard work have left their mark on those 
who farm for a living” (p. 90) and therefore keeping up activities on the farm in old age and 
remaining embedded in the farming community serves to create meaning, value and purpose 
in their lives (ibid). 71% of farmers surveyed agree that it was hugely important for them to be 
still viewed as a skilled, productive farmer amongst their peers to maintain their status in the 
farming community. A major complicating factor for older farmers faced with the prospect of 
transferring the family farm, relinquishing control and retiring, may be the fear that their social 
stature in the farming world practically evaporates overnight, leading to a sense of 
insignificance and a lack of purpose.   

Difficulty relinquishing control 
In addition to an anticipated loss of identity and status, results from the empirical research 
indicate that the senior generation of farmers may resist succession and retirement planning 
as a means of sustaining their positional dominance as head of the family farm. Surprisingly, 
71% of respondents who had not considered retiring from farming in the future have in fact 
identified a potential successor to their farm. This somewhat contradicts the fact that 60% of 
these very farmers felt that the younger generation had the required experience, knowledge 
and skills to take over from them.  Problem-Centred Interviews identified that the idea of 
relinquishing control of the farm was not popular amongst many participants, in fact some went 
so far as to say that they would experience great difficulty in doing so, even if it was to their 
own children (see Barclay et al., 2012; Price & Conn, 2012; Whitehead et al., 2012).  For 
example - beef farmer David from the North West - has great difficultly transferring over the 
family farm to his son: 
 
“I have a son who is 30 this year and he wants to settle down and farm here and I suppose in 
a sensible ideal world I should transfer over the farm to him and my wife and I should buy a 
house in the local village or somewhere else and let him move in here. Well that would be in 
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a sensible world, but I wouldn’t even consider or suggest that. I am certainly not prepared to 
let go of what I have just yet”.  

Results from the research identify that 60% of farmers who have not considered retiring from 
farming agree with the suggestion that they would no longer be seen as having a leading role 
in their household and local community if they relinquished control and retired.  Problem-
Centred Interviews confirmed that such a prospect places significant emotional stress on many 
participants. Tillage farmer Josh from the South East explains: 

 “Well I think history would tend to prove that that is the case. I know a lot of cases where 
farmers have hung on and not transferred over but the minute they handed it over then their 
relationship and role suddenly changed within the family and that is a danger. Retirement 
changes the relationship with other farmers too, it certainly does and that is also a worrying 
factor”. 

These findings confirm the premise put forward by Pitts et al. (2009) who pointed out that the 
“senior generation might be reluctant to engage in succession planning, as surrendering 
control of the farm relegates them to a more peripheral role” (p.61).  

 

Conclusion 
The findings of this study provide a nuanced understanding of the complex and competing 
emotions currently derailing and deterring intergenerational family farm transfer. Many 
farmers’ identity and self-esteem are strongly attributed to their occupation, and as a result 
sacrificing one's professional and personal identity upon transferring managerial control of the 
farm and retiring is a concept that they find difficult to accept. Our research finds that farmers 
resist transferring the farm on the basis of an anticipated loss of the recognition and social 
status that has accompanied their position as an active and productive farmer in society. 
Subsequently the senior generation resist succession and retirement planning as a means of 
sustaining their position as head of the family farm. The thought of being ‘retired’ is found to 
be particularly arduous for them. Consequently even the most sophisticated of family farm 
transfer plans are of little avail if policy makers and practitioners are not adequately cognizant 
and understanding of “the language of farming” (Burton, 2004, p. 212) and how painful it is for 
the older generation of farmers to ‘let go’. 
 
Empirical findings brought focus on the suitability of farm transfer policy strategies such as 
Early Retirement Schemes put in place in the Republic of Ireland over the past four decades. 
These schemes, we argue, had little or no regard for older farmers’ emotions and were 
excessively preoccupied with financial incentives to encourage the process. While such 
economic efforts to confront the issue are important, and indeed have been in many aspects 
well meaning, empirical findings here have identified many more facets to the farm transfer 
decision-making process, which in large part have been neglected. The outcome has been a 
derailment of the process in many cases. For example, the eligibility requirements for farmers 
entering the most recent Early Retirement Scheme for farmers (ERS 3, June 2007), was that 
“Persons intending to retire under the Scheme shall cease agricultural activity forever”. 
Essentially, farmers were being asked to revise their self-perceptions upon retirement. This 
largely unsuccessful scheme (it was suspended in October, 2008) was completely oblivious 
to the mind-set of many farmers as exemplified here.  Being recognised as an active and 
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productive farmer in society has been acknowledged as being central to a farmer’s sense of 
self. Thus the prospect of going from being an active and productive farmer to permanently 
ceasing all farming activity upon retirement as demanded in this retirement scheme, forces 
older farmers to face a number of what could be termed, painful realities. Realities that come 
with the consciousness of letting go of one’s professional identity, becoming a retiree and 
becoming more and more dependent on others. The resultant outcome leads farmers, in many 
cases, to resist the process.   

In an era of unprecedented transition in global agriculture, we acknowledge that the global 
phenomenon of an aging farming population calls for and justifies the development of various 
incentives to stimulate and entice family farm transfer. This will enable enthusiastic young 
farmers to gain access to productive assets and subsequently improve the competitiveness of 
the agricultural sector. One such policy is the Farm Partnership Model, where two or more 
partners operate their enterprises jointly. This model can be seen as a stepping stone to farm 
transfer, however, similar to the sporadic uptake of previous Early Retirement Schemes, the 
low number of farm partnerships currently in operation in the Republic of Ireland indicates that 
policies and support need to be amended in order to encourage greater participation. In an 
attempt to spur on the process, the Department of Agriculture, Food and the Marine launched 
a collaborative farming scheme in 2015, funded under Ireland’s Rural Development 
Programme and co-funded by the European Agricultural Fund for Rural Development 
(EAFRD), to “encourage the establishment of new farm partnership arrangements by 
contributing to the legal, advisory and financial services costs incurred by farmers in the 
drawing up of their farm partnership agreement” (DAFM, 2015). While this is still very new, 
what is interesting here is that this scheme has again a simplified view of the 
factors influencing the process and fails to deal with the complex emotional dynamics facing 
ageing farmers identified in this research.   

We argue that, for any new initiative put in place to support and encourage intergenerational 
family farm transfer, policy must be accompanied by a comprehensive set of interventions to 
deal with the personal and social loss an older farmer may experience upon transferring the 
family farm. In order to do this, we advocate that future policies and programmes relating to 
family farm transfer must develop effective strategies that address the emotional well-being of 
elderly farmers. For example, on its own, and with the numerous perceived negative 
connotations associated with it identified, perhaps the term ‘Early Retirement Scheme’ is no 
longer appropriate for policy to use in a farming context. Perhaps the term ‘Farm Progression 
Scheme’ would be more effective as it portrays a sense of purposefulness rather than one of 
cessation to an elderly farmer. In addition, instead of reporting that farm management 
decisions are in the hands of a generation who may be more resistant to structural change 
and growth, policy makers and key stakeholders need to embrace, publically promote and 
recognise the older generation's invaluable store of knowledge, skills and years of experience 
working on the farm that the younger generation have not yet accumulated. The feeling of still 
being valued and needed in society may reinforce the older farmers’ morale and sense of 
purpose in the face of the gradual diminishment of their physical capacities.  This may help to 
diminish the stigma and defeatist stereotype associated with transferring the family farm and 
subsequently promote a more positive and wilful attitude towards the process over time. The 
development of such strategies concerning the human dynamics of family farm transfer has 
the potential to greatly ease the stresses of the process. Anyone who considers such 
recommendations to be too idealistic, should remember that we all inevitably have to face the 
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prospect of letting go of our professional tasks and ties in our old age. No one can avoid ageing 
and, as this research has identified, most elderly farmers opt to maintain the facade of normal 
day to day activity and behaviour instead of retiring. As such, this paper, in attempting to 
understand the world as farmers perceive it, can be drawn upon to inform future policy 
directions and as a consequence prevent older farmers from being isolated and excluded from 
society almost by accident rather than intention. This research is but a start however and the 
insights given and issues raised will hopefully stimulate further investigations along these 
lines. 
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Workshop 5.3: Rural development policies in the peripheral Southern and 
Eastern European regions 
Convenors: Emiliana Leonilde Dinis Gil Soares da Silva, Ana Alexandra Vilela Marta Rio Costa 
and Jakub Piecuch 
 
European agricultural and rural development policies are changing. Nowadays, the CAP’s 
primary principles and objectives are adjusted to a new reality according to globalisation, 
climate change, employment and growth, environmental protection, food security and the 
need to avoid global hunger. The new PAC is much more environmentalist but conflicts with 
the economic and social issues and the outcomes of rural development need to be different 
to previous years. The world’s citizens, including farmers, are increasingly more concerned to 
ensure that production respects the environment, and are changing some of their ways. A 
friendly agricultural production system seems to be achieved by some European farmers. 
However, the particular geographic and economic resource characteristics of many peripheral 
regions enforce the adjustment of European rural policies to match these realities. 
Understanding how to provide better outcomes could be an example to other regions and 
plans, regarding agricultural and rural policy and rural economy issues. 

The Workshop provided a forum for discussion around how rural development policies 
constrain farming systems and the farm sustainability, in particular addressing the following 
issues: 

• What are the rural development policies conducted by European countries? 
• What are their results in terms of the productive and environmental logic of rural 

farms?  
• What is the farmer behaviour towards rural development policies? 
• Which model of farming system will be suitable to be pursued by the next European 

rural policies? 
• What strategies can be found to adjust rural policies to the new world? 
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Abstract: This paper provides a global overview of the implementation of the Rural 
Development Programmes (RDP) in mainland Portugal, based on the collected and analysed 
information concerning the rural programmes and some local parameters. These RDPs have 
been focused in the agriculture sector because the main Portuguese figures indicate that its 
rural territory is dominated by the agroforestry complex and about one third of the population 
lives in rural areas. The agriculture is very diverse, with a prevalence of small-scale farms. 
Large farms account for only 9% of the total, but represent 67% of the utilised agriculture area 
(UAA) and 77% of the total standard output value. The implemented RDPs show a positive 
impact in Portuguese economy due to the increasing of agricultural products, mechanisation 
and buildings. Also, the decreasing agricultural population has been balanced by the improved 
living standard level of farmers (the increasing income). The recent RDP (2014-2020) follows 
the previous programmes and is centred on five priorities, with the main emphasis being given 
to enhancing farm viability and competitiveness of all types of agriculture in all regions and 
promoting innovative farm technologies and sustainable management of forests.  

Keywords: Agroforestry, Portugal, rural development, socio-economic and environmental 
indicators. 

 

Introduction 
The environment, local culture and heritage are three key factors in rural areas, with the local 
population being the main generator and defender of these elements (Cardoso, 2011). Their 
absence or reduction imposed by the set of economic, social and demographic changes in 
recent decades has resulted in a growing devitalised economic and social decline, through a 
spiral process. The rural depopulation is very intense, the population that remains is ageing 
and the economic sources of income are scarce, with negative consequences for the territory 
cohesion and the overall country development. 
 
Rural Portugal, with an economic history and a structure resulting from the use of land by 
agriculture, forestry and industrial activities that used the rural labour force and/or rural natural 
resources, has been subject to major changes in terms of their economic functioning. Farming 
has lost importance, worsening the agrifood supply problems. However there is an increased 
interest by the pluri-activity and pluri-income, industry, the development of residential and 
recreational activities, as well as the growth of social interest by rural and nature goods 
(Cardoso, 2011). Indeed, the countryside no longer has the exclusive function of agro-forestry-
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pastoral production, but acquired a symbolic and recreational representation imposed by 
urban dwellers (Cardoso, 2011), giving new social and environmental functions (or 
alternatives) to agriculture, besides the economic (Lima, 2008). This means that farms are not 
only production units but they become consumer spaces embedded in the rural landscape 
(Pinto-Correia, 2007). 

This view of the countryside marked by the multifunctionality of rural areas, in general, and of 
agriculture, in particular (Melides et al., 2010), especially since the reform of the Common 
Agricultural Policy (CAP) in 1992, aims not only to develop agriculture and forestry, but also 
the diversification of economies. The creation of new activities is focused on the natural 
resources and biodiversity protection, the landscape valuation, the space management and 
the preservation of cultural and heritage values (Carneiro, 2010). 

However, this change of paradigm alerts us, according to various authors (e.g. Cardoso, 2011; 
Marta-Costa, 2008), to the need for greater concern about the economic, social and 
environmental development of these areas. Fernandes (2003) refers to it as a movement, a 
dynamic that is reflected in the passage from one stage to another, or a process that combines 
the construction, destruction, reconstruction and reintegration of ideas (Fernandes, 2003). The 
emergence of these new concerns regarding the rural areas has given rise to a new concept 
- rural development - which the European Union has been keen to promote, establishing goals 
to achieve in this field (as in the case all over the world) mainly in the last two decades. Rural 
development is also one of the strategies defined for Portugal. In a recent document from the 
Ministry of Agriculture and Sea (MAM, 2014a), the creation of conditions for the promotion of 
rural areas emerges as one of the three strategic objectives to achieve in the period 2014-
2020. 

This rural development concept is multidimensional because it integrates issues since the 
economic growth until the improvement of the living conditions of the residents. This is a social 
process based on the respect and articulation of the principles of: economic efficiency, social 
and territorial equity, heritage and environmental quality, sustainability, democratic 
participation and civic responsibility (Cardoso, 2011). The decline of agriculture in rural areas 
imposes the need to search for alternatives in other economic activities, bearing in mind the 
need to potentiate agriculture by the implementation of measures which promote a sustainable 
local development. It was in this context that the rural, local and regional development policies 
were elaborated and implemented through the RDPs, among other programmes with similar 
goals. 

In fact, as indicated by Baptista (1999), rural development is mainly a density problem: density 
of population, actors, (institutional and private) initiatives, organisational capacity; economic 
activities, skilled labour, job creation and infrastructure. In this sense, the various programmes 
that have been implemented aim to reverse, as far as possible, the demographic and 
economic decline of rural areas, and to introduce new forms of sustainable development, only 
possible through the preservation of the territories, the unique cultural heritage and 
maintaining populations (Cavaco, 2005). 

The translation of the assumptions on which the rural development is based in terms of 
indicators, and the analysis of its evolution through cross-referencing with the global overview 
of the various RDPs for mainland Portugal is the main purpose of this work.  
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This analysis will be developed based on the data published in the official statistics. The 
agroforestry activities will have particular relevance, because they still occupy a key place 
given the economic weight of the sector, the performance in terms of natural resources and 
also the ability to boost the development providing better quality of life and promoting social 
cohesion. These are also the arguments used to give priority to activities covered by this sector 
on the RPDs, because a competitive agriculture dominant in rural areas will promote a 
sustainable countryside (MAM, 2014b).  

In this sense, the work starts with a brief statement of the implemented RDPs and their 
priorities on the Portuguese mainland. Then we show the evolution of the agroforestry sector, 
based on information published by the Statistical Office of Portugal (INE). After that we analyse 
some agricultural ratios regarding structural, economic, labour and environmental issues to 
assess the impact of these programmes on the rural economy and development of mainland 
Portugal. 

 

Rural Development Programmes of Portugal 
Despite some previous regional development initiatives that were targeted at rural areas, only 
following European integration did Portugal commit seriously to rural development (Carneiro, 
2004).  
 
The European Union (EU) is the institution that promotes the development, decreeing goals 
to achieve in this field (Cardoso, 2011). Their concerns with the rural world are relatively new 
and for many years focused on the problems of agriculture (DGDR, 1997). In Portugal it is still 
the same. Despite the discourse changing, the political guidelines continue to emphasise the 
role of agriculture and to focus on this sector the investment efforts for rural areas (Silva & 
Figueiredo, 2013). Maybe because the main Portuguese figures show that its rural territory is 
dominated by the agroforestry complex and about one third of the population lives in rural 
areas (MAM, 2014b). 

It was following the Future of the Rural World, published by the European Commission in 1988, 
that rural development gained prominence (CCE, 1988). In this document, rural development 
should stimulate local agents and project promoters to acquire necessary skills to become 
agents involved in the development of their territory (Carneiro, 2010). The "bottom-up" or 
upward approach was encouraged contrary to what was done until then (“top-down” actions) 
(Cristóvão & Miranda, 2005; Dinis, 2010; Ferreira, 2012). 

In fact, the specific policies and measures created by the Community for rural areas try to be 
part of an integrated and grounded perspective on local realities (Cardoso, 2011). Since the 
first Integrated Programmes of Rural Development that accompanied the reform of the 
Structural Funds in 1988, it continued its preparation in close cooperation with national, 
regional and local authorities (CCE, 1988). Each Member State should draw up a development 
plan, on which would be established the development priorities for each country and for each 
region (Carneiro, 2004). From the document Major Options of the Plan for the period 1989-
1992, the Regional Development Plan (PDR, 1989-1993) was developed in Portugal, a 
document that would serve as a basis for the negotiation of the Structural Funds to be granted 
to Portugal (I Community Support Framework, CSF).  
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The reform of the Structural Funds was, according to Carneiro (2004), the greatest impetus 
for solving the problems of the European rural areas. Linked to the CAP reforms, (the first in 
1992), through the Agro-Environmental Programme (Reg. 2087/1992) (and the next CAP 
reforms in 1999), through the Rural Development Regulation (Reg. 1257/1999), and to the 
Commission reflections, the theme of rural development begins to gain importance in the EU 
(Galvão, 2010). 

Also as part of a necessary reflection about the CAP future, the Cork Conference of 1996, 
mobilised independent experts and the Member States to reflect on this reality. It was noticed, 
then, that the integrated development of Europe's rural areas could not be based on a pricing 
and markets’ policy and on a somewhat lacking structural policy (Carneiro, 2004; Galvão, 
2010; Ferreira, 2012). It was necessary to reverse the rural exodus process and rehabilitate 
the economy of rural areas, particularly in the agricultural sector, by stimulating job creation 
and equal opportunities that would be reflected in improved living conditions for rural 
populations (Cardoso, 2011). As indicated by Ferreira (2012), rural development in Portugal 
was highly dependent on and conditioned by the evolution and fluctuations of this issue at 
Community level. 

Regarding the 1994-1999 RDP, from which emerges the CSF II, Carneiro (2004) points out 
that their funds are directly related to rural development through the Operational Programme 
of Strengthening Regional Development Potentials. However, the structural and administrative 
difficulties found with the programme produced an undervaluation of the funds. Like its 
predecessor, this PDR was dedicated to the approximation of the average living standards of 
Portugal to the Community and to the correction of internal regional imbalances. 

Along with the LEADER and INTERREG, this plan announced a speech change and, from 
1999, rural development was included in the strategic axes of the III CSF, as well as on the 
government's strategy for Portugal. This is witnessed by the Axis 2 (AGRO programme) and 
Axis 4 (AGRIS Measure). These two instruments were accompanied, for the 2000-2006 period, 
by the Rural Development Plan, known for RURIS, and the Community Initiative for Rural 
Development - LEADER + (Carneiro, 2004; Cristóvão & Miranda, 2005; Fonseca & Ramos, 
2008; Carneiro, 2010; Galvão, 2010). 

The rural development support was the interventions core of the Guidance section of the 
European Agricultural Guidance and Guarantee Fund (EAGGF-O) in the 1989-2006 period, 
whose main fields of intervention are shown in Table 1. In the following years it was replaced 
by the European Agricultural Fund for Rural Development (EAFRD) which provides the 
framework for the National Strategic Reference Framework (NSRF 2007-2013) and the 
current RDP 2020 for Portugal mainland Rural, since 2014. 
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Table 1. Intervention areas and potential funding of EAGGF-O in 1989-2006 period 

1989-1993 1994-1999 2000-2006 
 Structural adjustment of farms: balance between production 

and the market, viable agricultural communities, young 
farmers establishment, efficiency in farming, processing and 
marketing of agricultural and forestry products, associations of 
producers 

 
 Competitiveness of 

agroforestry sector 
 Multifunctionality of 

farms 
 Quality and 

innovation of 
production 

 Specific potential of 
rural territories 

 Conditions of life and 
work of farmers and 
rural populations 

 Farmers 
organisation, 
association and 
initiatives 

 Technical assistance 

 Environmental 
protection and 
landscape 

 Rural infrastructure 
development 

 Land consolidation 
 Irrigation 
 Tourism and 

handicraft 
 Forest 
 Processing and 

marketing of 
products 

 Technical 
assistance 

 Sustainable development of 
the rural environment 

 Rural infrastructure 
development 

 Land consolidation  
 Irrigation 
 Tourism and handicraft 
 Technical assistance  

Source Mateus (2013) 

For the 2007-2013 period three RDPs were created to implement the National Strategic Plan 
for Rural Development (PEN), prepared by the Ministry of Agriculture, Rural Development and 
Fisheries of Portugal (MADRP) for:  

(1) The mainland (PRODER);  

(2) Azores (PRORURAL);  

(3) Madeira (PRODEAM) (MAMAOT, 2012).  

More recently, the RDP 2020 (2014-2020) started for the Portuguese mainland and pursues 
the previous programmes. Taking into account the objectives of the CAP, it is centred on five 
priorities with the main emphasis given to enhancing farm viability and competitiveness of all 
types of agriculture in all regions and promoting innovative farm technologies and the 
sustainable management of forests. In this programme support concentrates on the industry 
and the production of tradable goods (MAM, 2014b).  

The main objectives and measures of the RDPs after 2006 are shown in Table 2. 
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Table 2. Objectives and measures of the RDPs of Portugal for 2007/2013 and 2014/2020  

Period 2007-2013 2014-2020 
Objectives   Increase the competitiveness of 

the agricultural and forestry 
sectors 

 Promote the sustainability of 
rural areas and natural 
resources  

 Social and economic 
revitalisation in rural areas 

 Promotion of competitiveness 

 Value added growth of the 
agroforestry sector and economic 
viability of agriculture 

 Promotion of efficient 
management and resources 
protection 

 Ensure conditions for economic 
and social dynamism of the 
countryside 

 Innovation &  
Actions/ 
Measures  

 Sustainable management of 
rural areas 

 Rural areas dynamisation 
 Knowledge promotion and skills 

development 

 Knowledge 
 Add value for the agriculture 

production 
 Add value for the forest resources 
 Production organisation 
 Risk management and restoration 

of productive potential 
 Agriculture and natural resources 
 Protection and rehabilitation of 

forest  
 Maintenance of agricultural 

activity in disadvantaged areas  
 LEADER 

Source Carneiro (2004); MAMAOT (2012) 

Next, a brief statement about the application of funds for the Portuguese rural development is 
exposed, through the study coordinated by Mateus (2013): 

 Between 1989 and 2011 Portugal received about 21 billion Euros for rural development 
(2011 constant prices), with just over half (52%) coming from the EU funding. The 
remaining financial contribution was from national public entities (17%) and private agents 
(31%); 

 The annual average amount of total investment was higher (at 2011 constant prices) in 
the period of the I and III CSF (1989-1993 and 2000-2006); 

 The Northern (24-32%), Alentejo (20-29%) and Central (18-19%) regions of Portugal have 
earned higher amounts to the other regions of the country, regarding the distribution of 
funds for rural development during the period 1989 to 2011. Lisbon and Vale do Tejo (16 
to 8%) and the Algarve (7 to 2%) have received a decreasing proportion of funds over 
time; 

 The funds distribution for rural development by policy area in each of the four programming 
periods highlights the importance of the support given to farms. It was aimed at farm 
modernisation, conversion and diversification and adding value to agricultural production. 
This intervention has represented, on average, about 45% of the total funds received for 
rural development. The support infrastructures to agriculture utilised about one-fifth of the 
received amount of structural funding, including the construction and improvement of 
irrigation, rehabilitation of agricultural and rural tracks, soil drainage and conservation, and 
land consolidation. Also it is possible to see the growing importance of support to the 

Table 2. Objectives and measures of the RDPs of Portugal for 2007/2013 and 2014/2020  

Period 2007-2013 2014-2020 
Objectives   Increase the competitiveness of 

the agricultural and forestry 
sectors 

 Promote the sustainability of 
rural areas and natural 
resources  

 Social and economic 
revitalisation in rural areas 

 Promotion of competitiveness 

 Value added growth of the 
agroforestry sector and economic 
viability of agriculture 

 Promotion of efficient 
management and resources 
protection 

 Ensure conditions for economic 
and social dynamism of the 
countryside 

 Innovation &  
Actions/ 
Measures  

 Sustainable management of 
rural areas 

 Rural areas dynamisation 
 Knowledge promotion and skills 

development 

 Knowledge 
 Add value for the agriculture 

production 
 Add value for the forest resources 
 Production organisation 
 Risk management and restoration 

of productive potential 
 Agriculture and natural resources 
 Protection and rehabilitation of 

forest  
 Maintenance of agricultural 

activity in disadvantaged areas  
 LEADER 

Source Carneiro (2004); MAMAOT (2012) 

Next, a brief statement about the application of funds for the Portuguese rural development is 
exposed, through the study coordinated by Mateus (2013): 

 Between 1989 and 2011 Portugal received about 21 billion Euros for rural development 
(2011 constant prices), with just over half (52%) coming from the EU funding. The 
remaining financial contribution was from national public entities (17%) and private agents 
(31%); 

 The annual average amount of total investment was higher (at 2011 constant prices) in 
the period of the I and III CSF (1989-1993 and 2000-2006); 

 The Northern (24-32%), Alentejo (20-29%) and Central (18-19%) regions of Portugal have 
earned higher amounts to the other regions of the country, regarding the distribution of 
funds for rural development during the period 1989 to 2011. Lisbon and Vale do Tejo (16 
to 8%) and the Algarve (7 to 2%) have received a decreasing proportion of funds over 
time; 

 The funds distribution for rural development by policy area in each of the four programming 
periods highlights the importance of the support given to farms. It was aimed at farm 
modernisation, conversion and diversification and adding value to agricultural production. 
This intervention has represented, on average, about 45% of the total funds received for 
rural development. The support infrastructures to agriculture utilised about one-fifth of the 
received amount of structural funding, including the construction and improvement of 
irrigation, rehabilitation of agricultural and rural tracks, soil drainage and conservation, and 
land consolidation. Also it is possible to see the growing importance of support to the 

Table 2. Objectives and measures of the RDPs of Portugal for 2007/2013 and 2014/2020  

Period 2007-2013 2014-2020 
Objectives   Increase the competitiveness of 

the agricultural and forestry 
sectors 

 Promote the sustainability of 
rural areas and natural 
resources  

 Social and economic 
revitalisation in rural areas 

 Promotion of competitiveness 

 Value added growth of the 
agroforestry sector and economic 
viability of agriculture 

 Promotion of efficient 
management and resources 
protection 

 Ensure conditions for economic 
and social dynamism of the 
countryside 

 Innovation &  
Actions/ 
Measures  

 Sustainable management of 
rural areas 

 Rural areas dynamisation 
 Knowledge promotion and skills 

development 

 Knowledge 
 Add value for the agriculture 

production 
 Add value for the forest resources 
 Production organisation 
 Risk management and restoration 

of productive potential 
 Agriculture and natural resources 
 Protection and rehabilitation of 

forest  
 Maintenance of agricultural 

activity in disadvantaged areas  
 LEADER 

Source Carneiro (2004); MAMAOT (2012) 

Next, a brief statement about the application of funds for the Portuguese rural development is 
exposed, through the study coordinated by Mateus (2013): 

 Between 1989 and 2011 Portugal received about 21 billion Euros for rural development 
(2011 constant prices), with just over half (52%) coming from the EU funding. The 
remaining financial contribution was from national public entities (17%) and private agents 
(31%); 

 The annual average amount of total investment was higher (at 2011 constant prices) in 
the period of the I and III CSF (1989-1993 and 2000-2006); 

 The Northern (24-32%), Alentejo (20-29%) and Central (18-19%) regions of Portugal have 
earned higher amounts to the other regions of the country, regarding the distribution of 
funds for rural development during the period 1989 to 2011. Lisbon and Vale do Tejo (16 
to 8%) and the Algarve (7 to 2%) have received a decreasing proportion of funds over 
time; 

 The funds distribution for rural development by policy area in each of the four programming 
periods highlights the importance of the support given to farms. It was aimed at farm 
modernisation, conversion and diversification and adding value to agricultural production. 
This intervention has represented, on average, about 45% of the total funds received for 
rural development. The support infrastructures to agriculture utilised about one-fifth of the 
received amount of structural funding, including the construction and improvement of 
irrigation, rehabilitation of agricultural and rural tracks, soil drainage and conservation, and 
land consolidation. Also it is possible to see the growing importance of support to the 

Table 2. Objectives and measures of the RDPs of Portugal for 2007/2013 and 2014/2020  

Period 2007-2013 2014-2020 
Objectives   Increase the competitiveness of 

the agricultural and forestry 
sectors 

 Promote the sustainability of 
rural areas and natural 
resources  

 Social and economic 
revitalisation in rural areas 

 Promotion of competitiveness 

 Value added growth of the 
agroforestry sector and economic 
viability of agriculture 

 Promotion of efficient 
management and resources 
protection 

 Ensure conditions for economic 
and social dynamism of the 
countryside 

 Innovation &  
Actions/ 
Measures  

 Sustainable management of 
rural areas 

 Rural areas dynamisation 
 Knowledge promotion and skills 

development 

 Knowledge 
 Add value for the agriculture 

production 
 Add value for the forest resources 
 Production organisation 
 Risk management and restoration 

of productive potential 
 Agriculture and natural resources 
 Protection and rehabilitation of 

forest  
 Maintenance of agricultural 

activity in disadvantaged areas  
 LEADER 

Source Carneiro (2004); MAMAOT (2012) 

Next, a brief statement about the application of funds for the Portuguese rural development is 
exposed, through the study coordinated by Mateus (2013): 

 Between 1989 and 2011 Portugal received about 21 billion Euros for rural development 
(2011 constant prices), with just over half (52%) coming from the EU funding. The 
remaining financial contribution was from national public entities (17%) and private agents 
(31%); 

 The annual average amount of total investment was higher (at 2011 constant prices) in 
the period of the I and III CSF (1989-1993 and 2000-2006); 

 The Northern (24-32%), Alentejo (20-29%) and Central (18-19%) regions of Portugal have 
earned higher amounts to the other regions of the country, regarding the distribution of 
funds for rural development during the period 1989 to 2011. Lisbon and Vale do Tejo (16 
to 8%) and the Algarve (7 to 2%) have received a decreasing proportion of funds over 
time; 

 The funds distribution for rural development by policy area in each of the four programming 
periods highlights the importance of the support given to farms. It was aimed at farm 
modernisation, conversion and diversification and adding value to agricultural production. 
This intervention has represented, on average, about 45% of the total funds received for 
rural development. The support infrastructures to agriculture utilised about one-fifth of the 
received amount of structural funding, including the construction and improvement of 
irrigation, rehabilitation of agricultural and rural tracks, soil drainage and conservation, and 
land consolidation. Also it is possible to see the growing importance of support to the 

Table 2. Objectives and measures of the RDPs of Portugal for 2007/2013 and 2014/2020  

Period 2007-2013 2014-2020 
Objectives   Increase the competitiveness of 

the agricultural and forestry 
sectors 

 Promote the sustainability of 
rural areas and natural 
resources  

 Social and economic 
revitalisation in rural areas 

 Promotion of competitiveness 

 Value added growth of the 
agroforestry sector and economic 
viability of agriculture 

 Promotion of efficient 
management and resources 
protection 

 Ensure conditions for economic 
and social dynamism of the 
countryside 

 Innovation &  
Actions/ 
Measures  

 Sustainable management of 
rural areas 

 Rural areas dynamisation 
 Knowledge promotion and skills 

development 

 Knowledge 
 Add value for the agriculture 

production 
 Add value for the forest resources 
 Production organisation 
 Risk management and restoration 

of productive potential 
 Agriculture and natural resources 
 Protection and rehabilitation of 

forest  
 Maintenance of agricultural 

activity in disadvantaged areas  
 LEADER 

Source Carneiro (2004); MAMAOT (2012) 

Next, a brief statement about the application of funds for the Portuguese rural development is 
exposed, through the study coordinated by Mateus (2013): 

 Between 1989 and 2011 Portugal received about 21 billion Euros for rural development 
(2011 constant prices), with just over half (52%) coming from the EU funding. The 
remaining financial contribution was from national public entities (17%) and private agents 
(31%); 

 The annual average amount of total investment was higher (at 2011 constant prices) in 
the period of the I and III CSF (1989-1993 and 2000-2006); 

 The Northern (24-32%), Alentejo (20-29%) and Central (18-19%) regions of Portugal have 
earned higher amounts to the other regions of the country, regarding the distribution of 
funds for rural development during the period 1989 to 2011. Lisbon and Vale do Tejo (16 
to 8%) and the Algarve (7 to 2%) have received a decreasing proportion of funds over 
time; 

 The funds distribution for rural development by policy area in each of the four programming 
periods highlights the importance of the support given to farms. It was aimed at farm 
modernisation, conversion and diversification and adding value to agricultural production. 
This intervention has represented, on average, about 45% of the total funds received for 
rural development. The support infrastructures to agriculture utilised about one-fifth of the 
received amount of structural funding, including the construction and improvement of 
irrigation, rehabilitation of agricultural and rural tracks, soil drainage and conservation, and 
land consolidation. Also it is possible to see the growing importance of support to the 

1859



forestry sector for promoting sustainable development and forests’ competitiveness as well 
as landscape management. Finally, the processing and marketing of agricultural products 
had been one of the privileged areas of intervention, absorbing about 12% of the total 
funds received through the various CSF; 

 The physical achievements financed by the EAGGF-O and EAFRD were, in general, 
aimed at farms, initially through infrastructure improvements and, in later years, through a 
more targeted support for the modernisation and establishment of young farmers. The 
programmes had also prioritised the forest sector, although there was a downward trend 
on the figures along the timeframe of the funding. Other types of intervention were also 
highlighted through the cross-services establishment for the sector, and, in the last period, 
the compensation payments for natural or economic disadvantages were also evident. 

 

Briefly Portuguese agriculture dynamic: the impact of their RDP’s 
Indicators that reveal the evolution of agriculture and the Portuguese countryside as a result, 
in part, of the Portuguese RDP's are evidenced in this section. Obviously, other factors 
influence the observed numbers because the rural area benefits from other policy measures 
(from European, national or local ambits), besides the global economic conjuncture and the 
adverse environmental factors. However, it should also be noted that the evolution of the 
RDP's, implemented since 1989, was carried out (or should have  been) in response to the 
various constraints to the development of rural areas. 
 
The indicators were measured using the available population figures (from 1981, 2001 and 
2011 years) and agricultural census data (from 1989, 1999 and 2009 years) provided by the 
Portuguese official statistics office (INE, 1984, 2001, 2002, 2011, 2012) for mainland Portugal. 
The autonomous regions of the Azores and Madeira were not included because they benefit 
from RDPs more adapted to their context. The available databases do not match with the 
RDPs’ periods but they are the most credible and quantitative information for the dates under 
analysis. However, in this work, and according to what was said above, we try to expose the 
readings of the gathered indicators based on the established goals of the RDPs. In fact, we 
intend to check for direct answers to the evidenced problems in rural areas of the Portuguese 
mainland. These are essentially located at two levels: in the population dynamics, whose 
balance is critical to the maintenance of rural areas; and in the evolution of the agriculture 
structural and competitive features, the main target of several Portuguese RDPs, in order to 
reflect the economic, social and environmental dimensions of the sector and surrounding 
territory. 

Population dynamics 
The Portuguese mainland has a population of 10,028 thousand inhabitants, an average of 113 
inhabitants per km2 for an area of 89,089 km2, of which 70% corresponds to agriculture and 
forestry (MAM, 2014b). 
 
Approximately 81.4% of its territory is rural (MAM, 2014b), and the produced statistics for the 
Portuguese mainland reflect, in general, the rural area dynamics (Table 3). An exception is 
the data regarding the resident population evolution, where the coast and the large urban 
centres have a strong impact and have led to slight increases between 1981 and 2011, which 
is reflected in the increasing population densities. For rural areas, for the 2000 to 2012 period, 
the population fell by 1.7%, in contrast to the urban areas, which increased by 5.3%. At present, 
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the rural areas of the Portuguese mainland represent about 33% of its population, 
corresponding to a density of 46.1 inhabitants/km2 (MAM, 2014b). 

The ageing index for the Portuguese mainland shows a marked deterioration for the dates 
under analysis, with a value of 112.7 by 2011. This is more accentuated for the rural areas 
reaching 141.8 and 177.2, in 2001 and 2011 respectively (MAM, 2014b). The negative trend 
is accompanied by the potential sustainability index, with the reduction of one individual at 
working age per elderly between each evaluated period. 

Table 3. Population indicators from 1981, 2001 and 2011 for the Portuguese Mainland 

INDICATORS 1981 2001 2011 
Population 
Census 

Population density 
(Nr. inhabitants/km²) 

104.8 110.9 112.7 

Ageing index 45.4 104.5 130.6 
Potential sustainability index 5.5 4.1 3.4 
Longevity index 34.2 41.4 47.9 

Source INE (1984, 2002, 2012). 

On the other hand, the longevity index shows a growing trend which reflects the improvement 
of quality of life of the population. It should be also noted that this progression is accompanied 
by the educational level. By 2011, almost 55.9% of the population of rural areas had basic 
education and 9.7% had higher education (MAM, 2014b). 

Structural and competitive features of agriculture 
According to the last agricultural census from 2009 (INE, 2011), there are on the Portuguese 
mainland 278,114 farms covering 3,542,305 hectares of Utilised Agricultural Area (UAA). The 
number of farms in the country has declined about 30% per decade since 1989, but their size 
has been growing, reaching 12.7 ha per holding on the mainland in 2009 (INE, 2001; 2011) 
(Table 4). This evolution allows a productive fabric restructuration on the larger farms 
embodied by the transference of arable crops to pasture; towards a more extensive agriculture 
(MAM, 2014b). 
 
However, according to data for 2009, there is a high proportion (roughly 90%) of small and 
very small farms in this country. These farms are mostly family businesses with a low hiring 
rate and small amounts of land. On the other hand, medium and large farms (9% of the total) 
employ more hired labour and represent 67% of the UAA (GPP, 2012; INE, 2011).  

The use of the UAA has shown a positive trend only for permanent grassland since 1989 (INE, 
2001; 2011). In the last decades, a significant transfer of the arable land use for pasture and 
meadow was observed, with particular emphasis for the poor spontaneous (MAM, 2014b). 
Between the considered dates (1989-2009), temporary cultures have regressed in general 
and in permanent crops growth stands out only for nuts (INE, 2001; 2011). 

In terms of livestock species in Portugal, statistics show regression in all of them, except for 
cattle where it denotes a stabilisation or small growth in the last two decades (INE, 2001; 
2011). The animal effective consists of approximately two million Normal Heads (NH) (MAM, 
2014b), corresponding to an average of seven NH per farm.  
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Table 4. Agricultural indicators from 1989, 1999 and 2009 in Portuguese Mainland 

INDICATORS 1989 1999 2009 
Farm structure Number of farms 550,879 382,163 278,114 

Average size of farms (Ha) 7.0 9.8 12.7 
Livestock density/farm (NH) 4.10 6.10 7.14 

Production and 
profitability  

Output of the Agricultural 
Industry (Basic prices)/UAA 
(103 €/Ha) 

n.a. 1.59 1.62 

Output of the Agricultural 
Industry (Basic prices)/UAA 
(103 €/Ha) 

n.a. 1.59 1.62 

Output of the Agricultural 
Industry (Basic 
prices)/Intermediate 
Consumption 

n.a. 1.97 1.66 

Gross Value Added/AWU (€) n.a. 5,873.53 6,653.84 
Operating Surplus/Mixed 
Income/farm (106 €) 

n.a. 5,464.87 4,928.27 

Farms with profitable but not 
agricultural activities (%) 

n.a. 8.6 5.4 

Population and 
farm labour 

Labour input/farm (AWU) 1.5 1.3 1.2 
Labour input/SAU (AWU/Ha) 20.9 13.3 9.6 
Importance of family farming in 
total labour (% AWU) 

84.9 82.0 79.9 

Importance of family farming 
population in the resident 
population (%) 

18.9 11.6 7.0 

Family farming population with 
more than 64 years (%) 

17.0 24.8 34.60 

Family farming population with 
paid work from the outside of 
the farm (%) 

28.9 29.3 29.1 

Environmental 
indicators 

Livestock density/UAA 
(NH/Ha) 

0.58 0.62 0.56 

Irrigated surface (% UAA) n.a. 16.1 13.0 
Tractors per 100 ha of UAA 3.4 4.4 5.1 

Note: n.a. = not available; Source INE (2001, 2011); GPP (2000, 2012) 
 
At the agriculture production level the uncovered values are generally decreasing on the dates 
under consideration. Variations of production are predominantly negative in the diverse 
components of vegetal production, highlighted by the sharp drop in cereal production, while 
livestock production has lower amplitudes (GPP, 2012). However, the observed decreases 
are offset by the decrease of UAA and used hand labour, resulting in increased productivities 
per unit of used area and by Annual Work Unit (AWU). This is mainly due to technological 
improvements and changes in cultural occupation and also to the sharp decrease in the 
number and relative weight of the smaller farms (GPP, 2012). Nonetheless, the sector still 
shows very low productivity levels (GPP, 2012). 
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When vegetable and animal productions are compared, the first showed a greater contribution, 
with 57.6% against 37.1% for the second, according to 2009 data (GPP, 2012). Still, 
deepening the perception of each subsector, it is noted that the livestock production has more 
dependency on intermediate consumption (Sousa, 2015). According to Eurostat (2012), in 
Portugal and for 2011, the share of the total value of the product affects to the inputs cost is 
88.6% in animal production and only 13.8% in vegetal production (GPP, 2012). It should be 
noted that in the period under analysis, there was a sharp increase in inputs prices and the 
prices stabilisation of agricultural products (GPP, 2012). In this sense, the evolutionary 
analysis in the last decade reveals a smaller efficiency of the sector, expressed by the ratio of 
output/input through the intermediate consumption. This is also confirmed by the decrease of 
gathered operating surplus/mixed income by farm (Table 4). 

The decreasing Gross Value Added (GVA) and subsequent evolution of agricultural 
production in value have affected the importance of agriculture in total Gross National Product 
(GDP). Agriculture had a weight in the national economy of 2.5% in 2000, 1.7% in 2007 and 
1.4% (estimate) in 2011 (GPP, 2012). This decreasing weight of the agricultural GVA in the 
country GVA follows the general trend in the EU27. However, some of the improvements 
realised in 2012, and especially in 2013, are a result of further improvement in the agricultural 
products’ prices and an increase less marked in the intermediate consumption prices 
accompanied by a decrease in the use of them (Sousa, 2015). 

Also, it is worth noting the decrease of farms with profitable but not agricultural activities of 
from 8.6 to 5.4% (Table 4), which may be due to the decline of the available labour force for 
such activities. 

Regarding population and farm labour (Table 4), with the exception of the last two indicators, 
decreases are observed on the used labour per farm and per unit area, in the periods under 
review. Also the importance of family farming population in total labour and in resident 
population shows a declining trend. For 2011, the labour input was 341,502 AWU, of which 
272,273 was family AWU. 

Table 4 shows further the worsening of the age of the family farming population, revealing the 
need for its rejuvenation. The family farming population with paid work from the outside of the 
farm already remains at constant levels, not reaching one third of this population. 

The measurable parameters regarding environmental effects of the agricultural sector on the 
Portuguese mainland are at the end of Table 4. Its observation allows us to show a small 
fluctuation in the livestock density by unit of UAA, with about 0.6 NH/Ha, and therefore not 
exceeding the header limits allowed by the soil ability. Already the irrigated land has decreased 
between 1999 and 2009, with a water consumption of 2,139 m3/ha of watered UAA in the last 
year. The indicator related to the number of tractors was an attempt to be a measure of used 
mechanical traction, with negative effects on physical soil degradation. This parameter has a 
growing trend and may be due to several factors. Besides the UAA decrease, there are 
continuous supports for machinery and equipment acquisition. Also, the tractors are a 
compensation factor for the reduction in hand labour in the sector and, also, a display factor 
of the activity. 
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Final considerations 
The characteristics of the Portuguese countryside are a result of numerous factors, and the 
various RDPs have an increased responsibility for the dynamics of these territories. In the EU, 
especially in Portugal, those plans have been highly targeted to the agricultural sector, since 
it dominates the occupation of the country. This is a subject of extreme criticism in the scientific 
literature, because rural areas are not only agricultural. New development models should be 
followed based on an integral and holistic approach to the territory, in which several 
dimensions converge to contribute to its development.  
 
Given the different dimensions in this space, it is difficult to directly assess the real effects of 
the several programmes. Regarding population, there is a general worsening of the indicators 
that characterise it. The quality of life, demonstrated by the longevity index, is the parameter 
with the better progress. The analysis at the agricultural sector level allows us to acknowledge 
the land restructuring of farms, with an increasing of its average size and a productivity and 
profitability growth. Concerns over the environment are beginning to take shape and the 
quality of life requires still other requisites. However, rural depopulation continues to occur, 
accentuating imbalances between the coast and inland, and between the rural and urban of 
the Portuguese mainland. 

Nevertheless, the main effect of the several measures supported by the RDPs may be their 
contribution to avoid the worsening of the indicators shown in this work. 
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A model for agricultural planning at farm level for the European Union countries 

Martinho, V.J.P.D.   

Agricultural School, Polytechnic Institute of Viseu, Portugal  

Abstract: The agricultural sector, considering its specificities, needs good strategic plans from 
production through to commercialisation. However, planning for agriculture is not easy, 
because it depends on several factors: climatic conditions; the biologic vulnerabilities (pests 
and diseases); the socioeconomic conjuncture; and changes in the legislation and the farming 
markets. Linear programming models, as optimisation techniques, are usually adjusted 
methodologies to help in the construction of these agricultural plans. Within this framework, 
this investigation aims to be a stimulating contribution for the scientific community and for the 
various agricultural operators (farmers, policymakers, etc.), by building an accessible (namely 
for the farmers) and simple planning model, based on the linear programming methodologies 
and using the data available from the Farm Accountancy Data Network (FADN, 2014), across 
the period 2007-2011, for the former twenty-seven European Union countries. These models 
are flexible and easily adaptable to new circumstances, helping, in this way, in the prevision 
of the respective implications. This study is a first approach using these methodologies and 
this kind of data.   

Keywords: Agricultural planning, European Union, Farm Accountancy Data Network, linear 
programming models 

 
Introduction 
A good agricultural planning presupposes several steps until it is ready to be implemented in 
the farms, namely when the intention is to start from the beginning and do it all again. As a 
first step it is important to collect information about the soil and climate conditions about the 
locality where the farm is located. Nowadays, there is lots of information about the soil and 
climate, sometimes georeferenced, in public platforms that can help the agricultural operators 
in the systematisation of this information. A second step concerns the collection of information 
related to the current legislation, the associated farming markets and the various financial 
supports. After the systematisation of this information it is important to identify agricultural 
productions adjusted to the conditions observed in the information collected and analysed.  
The next step is to obtain information about the costs and revenues associated with the 
agricultural activities identified. With this information it is possible to select the productions 
best adjusted to the conditions to optimise results. This agricultural activities selection can be 
done by various management methodologies, such as budget methods (total or partial), the 
cash flows (total or partial) and the mixed and linear programming models, among others. 
 
In this work, the objective is to centre the research in the economic and management part, 
namely in the procedures related with the selection of farming activities and with the 
adjustment of the farms’ structures, dimension and daily functioning to optimised frameworks. 
For that, a simple model was built, based on linear programming, for the European farms, 
using statistical information available in the FADN (2014) database for the European Union 
countries over the years (on average) from 2007 to 2011. 
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The linear programming models, in comparison to other methods, have the advantage of 
obtaining optimised solutions and allowing the interrelation of different activities, which is what 
happens in reality; between, for example, animal and vegetal production, where some 
profitable vegetal productions are interrelated with animal activities. 

This is an interesting contribution, considering our knowledge, to the scientific community and 
to the agricultural operators, from the policymakers to the farmers, and may be one more 
support to the design of new strategies for the improvement of agricultural performance. 

Related literature  
Agricultural planning is crucial for all economic performance (Paster, 2004). Recently the 
geographic information systems have been used as support methodology for agricultural 
planning, through the construction of land maps that allow elaborate plans based on the 
visualisation of georeferenced information (Saroinsong et al., 2007; Bryan et al., 2011; Rosa 
& Privitera, 2013; Russo et al., 2014). The geospatial tools are interesting supports for the 
plans construct in agriculture, taking advantage of significant improvements verified in the new 
technologies (Erickson et al., 2013; Bruin et al., 2014).  
 
In certain cases, namely in zones of difficult access, it is already possible to collect information 
for farming planning, namely that related to the soil conditions, through algorithms using data 
available in public databases (Coopersmith et al., 2014). 

Another question about farm planning is related to the irregularity of the parcels of land on the 
farms, which can cause some complications concerning the introduction of machines and in 
the displacements. In these cases the challenge is to reduce the distances and minimise the 
costs associated with various practices (Zhou et al., 2014), as for example those related with 
the diverse operations that involve the harvesting and distribution of agricultural productions 
(Ahumada & Villalobos, 2011; Bakhtiari et al., 2013). 

Independently of these several advances in the tools for agricultural planning, there are 
different concerns about the farming growth and development process that must be taken into 
account in each plan, namely those related to the social and environmental aspects which 
may be so key factors influencing the optimisation of returns. The sustainability cannot be 
forgotten in the agricultural plans (Pearson, 2013).  

The uncertainty verified in the agricultural activities related with the production of fresh 
products calls for efficient plans to reduce the risks associated with the several activities 
involved from the production to the final consumer. The complications appear around supply, 
related to the characteristics of the productions in agriculture (perishable products and 
atomized farms - in general small and in great number - which brings various complications) 
and also around demand,  associated with the specificities of the goods produced in the farms 
(in general these are products of first need with low price and income elasticities). Ahumada 
et al. (2012) developed a stochastic model to deal with these uncertainties, more robust than 
the deterministic models. The ways of dealing with the questions related to the risks verified 
in the agricultural markets were also approached by Tan and Comden (2012).   

On the other hand, Cardín-Pedrosa and Alvarez-López (2012) developed a model to support 
the decisions of the several agricultural operators based in numerous socioeconomic and 
environmental indicators, constructing a matrix of adequacy among the farming productions 
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and the indicators. Moulogianni et al. (2011) generated a programming model with more than 
one decision operator, allowing for the possibility of contradictory criteria, as an alternative to 
the models built based on linear and nonlinear programming models.  

In farming plans it is important to prioritise the various steps and options. For this, there are 
some methodologies such as those developed by Thompson (2011) for the conservation and 
restoration of biodiversity. Concerning planning for the restoration of farming landscapes, 
Moreno-Mateos and Comin (2010) proposed an approach with four steps to support the 
decisions of the related operators. 

The identification and characterisation of the farms, as referred to before, is an important step 
for agricultural planning. Álvarez-López et al. (2008) characterised the agricultural systems 
based on the farm dimension, land utilisations and type of production.  

Crop succession is another important factor that must be considered in farm planning. The 
crop successions are technical, agronomic requirements. Haneveld and Stegeman (2005) 
proposed a linear programming model to take these aspects into account in the agricultural 
planning.  

Agricultural planning, considering the particularities of the sector, is indispensable to minimise 
some adverse characteristics such as the farming structures, the organisational debilities and 
the mismatches between the demand and the supply in the agricultural markets. However, 
constructing plans for agriculture is not easy, because there are several factors that can 
influence the dynamics and performance of the farming activities. In any case, planning in 
agricultural has advantages at a micro level, because it supports the farmers in their daily 
decision making, other operators related to distribution and commercialisation, and the 
policymakers. Considering this, these plans allow conclusions to be reached that may help 
the public institutions in the design of the policies and strategies for the sector. There are many 
methodologies and many tools to support the elaboration of these agricultural plans, but the 
linear programming models continue to be interesting bases. These models have the 
advantage of being easy tools that permit optimised and interrelated solutions to be obtained. 
The utility of the solutions depends on the information utilised and the structure of the model. 

The model used 
The model considered in this work has linear programming as its base, however it considers 
statistical information at the farm level, available in the FADN (2014) database, and is an 
extended model that aims to consider the majority of the variables and factors that may 
influence farming growth and development in the farms of the European Union countries. The 
model was run with data, an average for the period 2007-2011, relative to a representative 
farm built for the all European countries by the FADN (2014) for each year. 
 
Below we develop a generic model that can be adjusted to any context and will be applied in 
the fifth section with the typical structure divided into two parts (Dantzig, 2002): the objective 
function and the restrictions:    

- Objective function (euro): Max Z=r11x11+…+r1nx1n+r21x21+…+r2nx2n-c11x11-…-
c1nx1n--c21x21-…-c2nx2n-cc11x11-…-cc1nx1n-cc21x21-…-
cc2nx2n+s11x11+…+s1nx1n+s21x21+…+s2nx2n-ic11x11-…-ic1nx1n-ic21x21-…-ic2nx2n-
x31-…-x3n 
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Where:  

r11,…,r1n, are crop returns per ha (cereals, protein crops, energy crops, potatoes, sugar beet, 
oil-seed crops, industrial crops, vegetables & flowers, fruit, citrus fruit, wine and grapes, olives 
& olive oil, forage crops and other crop output); 

r12,…,r2n, are livestock returns per LU (cows' milk & milk products, beef and veal, pig meat, 
sheep and goats, poultry meat, eggs, ewes' and goats' milk and other livestock & products); 

c11,…,c1n, are crop specific costs per ha (seeds and plants, fertilisers, crop protection and 
other crop specific costs); 

c12,…,c2n, are livestock specific costs per LU (feed for grazing livestock, feed for pigs & 
poultry and other livestock specific costs); 

cc11,…,cc1n, are common costs per ha (total farming overheads, machinery & building 
current costs, energy, contract work, other direct inputs, depreciation, total external factors, 
wages paid, rent paid, interest paid, taxes, vat balance excluding on investments and vat on 
investments); 

cc12,…,cc2n, are common costs per LU; 

s11,…,s1n, are common subsidies per ha (compensatory payments/area payments, set aside 
premiums, other crops subsidies, environmental subsidies, lfa subsidies, total support for rural 
development, other rural development payments, other subsidies, subsidies on intermediate 
consumption, subsidies on external factors and decoupled payments); 

s12,…,s2n, are common subsidies per LU (subsidies dairying, subsidies other cattle, 
subsidies sheep & goats and other livestock subsidies); 

ic11,…,ic1n, are common investment costs per ha; 

ic12,…,ic2n, are common investment costs per LU; 

x11,…,x1n, are vegetal productions expressed in ha (cereals, other field crops, energy crops, 
vegetables and flowers, vineyards, permanent crops, olive groves, orchards, other permanent 
crops, forage crops, agricultural fallows, set aside, total agricultural area out of production and 
woodland area); 

x21,…,x2n, are livestock activities expressed in LU (dairy cows, other cattle, sheep and goats, 
pigs and poultry); 

x31,…,x3n, are several buying activities (buying of labour, etc). 

Subject to 

Restrictions: 

- All vegetal activities (ha): x11+…+x1n<=b1 (where b1 is the availability of ha); 
- All livestock productions (LU): x21+…+x2n<=b2 (b2 is the availability of LU); 
- Labour needs (hours): a11x11+…+a1nx1n+…<=b3+x31 (a11,…,a1n are matrix 

designations and are needs per unit of labour, b3 is the total labour existent in the farm 
and x31 is a labour buying activity); 
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- Total fixed assets constraint (euro): a21x11+…+a2nx1n+…<=b4 (a21,…,a2n are matrix 
designations and are request per unit of total fixed assets, and b4 is the total fixed assets 
of the farm) 

- The following equations that may be constructed can be similar to the last two restrictions 
and in this work are relative to issues such as: gross investment, subsidies on investments, 
total subsidies on crops, total subsidies on livestock, environmental subsidies, lfa 
subsidies, total support for rural development, other rural development payments, other 
subsidies, subsidies on intermediate consumption, subsidies on external factors, 
decoupled payments, machinery & building current costs, energy, depreciation, wages 
paid, rent paid, interest paid and taxes.      

Data analysis 
Table 1 has the values relative to a typical European Union farm built using averages, in this 
work, for the years 2007-2011, from the statistical information available in the Farm 
Accountancy Data Network, where a typical farm for each country was built, covering all 
countries over the last decades.  
 
The values in Table 1 reveal that a typical European Union farm uses 3584.3 hours a year of 
labour (the majority unpaid) in 31.2 ha of utilised agricultural area and with 25.2 livestock units. 
The majority of this area is occupied by cereals and forage crops and the most important 
livestock productions are the dairy cows and other cattle and the pigs.  

This farm has a total output of 59551.4 euro, where the majority is obtained with crop 
productions (31287.8 euro). The crop activities with more total output are the cereals, the 
vegetables & flowers and the wine and grapes. In the livestock production, the total output 
comes from the cows’ milk & milk products, pig meat and beef and veal.  

The farming system considered here, needs inputs in a total of 53156.4 euro, where the 
majority are intermediate consumption (31287.8 euro). In the crop productions are the 
fertilisers (3280.8 euro), the seeds and plants (2496.4 euro) and the crop protection products 
(2142.8 euro) that consume relevant inputs. In the livestock productions a significant part of 
the inputs come from the feed for grazing livestock (6031.0 euro) and the feed for pigs & 
poultry (4898.6 euro). The depreciation (8081.2 euro), the wages paid (4969.8 euro) and the 
energy (4232.8 euro) represent a relevant part of the common costs. 

The farm taken into account in this work has a net income of 16780.0 euro and a total fixed 
assets of 231906.4 euro, where the largest part is for the land, permanent crops and quota 
(154809.8 euro) followed by the buildings (38924.4 euro). These farmers invest 8395.4 euro 
per year, on average. 
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Table 1. Characteristics of the typical European Union farm 

Labour (hours), 
Area (ha) and 
livestock (LU) 

Total, crops and 
livestock outputs 

(euro) 

Specific and 
common crops and 

livestock inputs 
(euro) 

Economic results, fixed 
assets and subsidies 

(euro) 

Labour input 3584.3 Total output 59551.4 Total Inputs 53156.4 Farm Net 
Income 16780.0 

Unpaid 
labour input 2780.1 

Total output 
crops & crop 
production 

31287.8 
Total 

intermediate 
consumption 

35831.4 Total fixed 
assets 231906.4 

Paid labour 
Input 804.2 Total crops 

output / ha 1041.2 
Total 

specific 
costs 

21851.4 
Land. 

permanent 
crops & quotas 

154809.8 

Total 
Utilised 

Agricultural 
Area 

31.2 Cereals 9639.6 Specific crop 
costs / ha 288.4 Buildings 38924.4 

Cereals 11.8 Protein crops 184.4 Seeds and 
plants 2496.4 Machinery 28603.4 

Other field 
crops 3.5 Energy crops 182.8 

Seeds and 
plants 

home-grown 
205.0 Breeding 

livestock 9569.0 

Energy 
crops 

0.2 Potatoes 1302.4 Fertilisers 3280.8 Gross 
Investment 

8395.4 

Vegetables 
and flowers 0.3 Sugar beet 788.6 Crop 

protection 2142.8 
Total subsidies 
- excluding on 
investments 

10591.0 

Vineyards 0.6 Oil-seed crops 1934.2 
Other crop 

specific 
costs 

1139.8 Total subsidies 
on crops 

567.8 

Permanent 
crops 1.4 Industrial 

crops 346.0 
Specific 
livestock 

output / LU 
503.8 

Compensatory 
payments/area 

payments 
181.2 

Olive groves 0.7 Vegetables & 
flowers 6158.2 

Feed for 
grazing 

livestock 
6031.0 Set aside 

premiums 4.6 

Orchards 0.7 Fruit 2113.6 

Feed for 
grazing 

livestock 
home-grown 

2187.2 Other crops 
subsidies 367.4 
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Other 
permanent 

crops 
0.0 Citrus fruit 465.0 

Feed for 
pigs & 
poultry 

4898.6 Total subsidies 
on livestock 612.6 

Forage 
crops 12.4 Wine and 

grapes 3599.0 

Other 
livestock 
specific 
costs 

1844.8 Subsidies 
dairying 68.8 

Agricultural 
fallows 0.7 Olives & olive 

oil 1340.8 
Forestry 
specific 
costs 

16.6 Subsidies 
other cattle 339.6 

Set aside 0.5 Forage crops 2120.0 
Total 

farming 
overheads 

13980.2 Subsidies 
sheep & goats 70.8 

Total 
agricultural 
area out of 
production 

1.2 Other crop 
output 1295.6 

Machinery & 
building 

current costs 
3221.0 Other livestock 

subsidies 133.4 

Woodland 
area 1.2 

Total output 
livestock & 
livestock 
products 

25167.2 Energy 4232.8 Environmental 
subsidies 983.0 

Total 
livestock 

units 
25.2 Total livestock 

output / LU 987.8 Contract 
work 2548.4 LFA subsidies 671.8 

Dairy cows 4.8 
Change in 
value of 
livestock 

56.6 Other direct 
inputs 3978.2 

Total support 
for rural 

development 
1833.4 

Other cattle 7.8 Cows' milk & 
milk products 9877.0 Depreciation 8081.2 

Other rural 
development 

payments 
178.4 

Sheep and 
goats 2.7 Beef and veal 4405.2 

Total 
external 
factors 

9243.8 Other 
subsidies 650.8 

Pigs 6.9 Pigmeat 5373.6 Wages paid 4969.8 
Subsidies on 
intermediate 
consumption 

195.2 

Poultry 2.9 Sheep and 
goats 1069.6 Rent paid 2538.0 

Subsidies on 
external 
factors 

55.4 

  Poultrymeat 1446.4 Interest paid 1735.8 Decoupled 
payments 6672.4 

  Eggs 856.8 Taxes 651.8   
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  Ewes' and 
goats' milk 982.8 

VAT balance 
excluding on 
investments 

290.4   

  Other livestock 
& products 1155.8 Subsidies on 

investments 434.0   

  Other output 3096.4 VAT on 
investments 281.0   

 

The total subsidies, excluding on investments, represent 10591.0 euro, where the majority are 
decoupled payments (6672.4 euro). The total subsidies for the crops represent 567.8 euro 
and for the livestock productions 612.6 euro. The environmental subsidies are 983.0 euro and 
the total support for rural development is 1833.4 euro.  

From this data analysis the cereals and the bovine productions are the more highlighted 
productions in the European Union farms. The fertilisers, the crop protection, and seeds and 
plants are the determinant specific costs in the crop productions and the feed the input that 
consumes a significant part of the specific costs in the livestock activities. The wages, the 
depreciation and the energy are relevant common costs and the decoupled payments the 
relevant subsidies, excluding on investments. The subsidies on the investments represent in 
these farms 434.0 euro per year, which seems to be of little relevance compared with the 
values of the investment and with the dimension of the total output and the farm net income 
referred to before and presented in Table 1. 

 

Results 
The results presented in the following tables were obtained through the Lingo (2015) 
optimisation software, based on the linear programming model presented above and pretend 
to be a simulation, among many others. 
 
In these tables: 

- X11, x12, x13, x4, x15, x16, x17 and x18 represents, respectively in ha, the cereals, energy 
crops, vegetables and flowers, vineyards, olive groves, orchards, forage crops and other field 
crops.              

- x21, x22, x23 and x24 are, respectively in LU, the cows, sheep and goats, pigs and poultry 
and other livestock products.  

- The rows represent, respectively, the objective function and the following restrictions: total 
area, total livestock, unpaid labour, paid labour, total fixed assets, gross investment, subsidies 
on investments, total subsidies on crops, total subsidies on livestock, environmental subsidies, 
lfa subsidies, total support for rural development, other rural development payments, other 
subsidies, subsidies on intermediate consumption, subsidies on external factors, decoupled 
payments, machinery & building current costs, energy, depreciation, wages paid, rent paid, 
interest paid and taxes.  

In the tables the value is the solution for each variable, the reduced cost is the reduction per 
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unit in the optimised value if the correspondent variable was used, slack or surplus is the 
difference among the availabilities in each constraint and that used by the model for the 
solution presented, and the dual prices or shadow prices are the gain in the optimised value 
per any unit more of the correspondent factor.   

Table 2 shows that the most profitable agricultural activity in the European Union countries is 
the vegetables and flowers, that in an optimised solution will occupy 30.8 ha. The productions 
which did not select with more reduced costs are, respectively, the other livestock products 
(33344.48 euro) followed by the other animal productions and by the forage crops and the 
cereals. The more limiting factor is the subsidies on external factors and the factor where the 
slack or surplus have a higher value are the total fixed assets. In the global the model was 
optimised with 694602.1 euro for the objective function.   

In Table 3, with the same model but without the subsidies in the objective function, the results 
are very similar, the only difference is in the value of the objective function that decreases 
slightly and in this case is 682962.0 euro. 

Tables 4 and 5 present results for models similar to those used, respectively, for the results 
shown in Tables 2 and 3. In these cases the models were extended with more than twelve 
restrictions to limit, respectively, each activity considered to the dimension of the actual context 
in the European Union.   

The results in Table 4 presents that was chosen the vegetables and flowers (0.3 ha), vineyards 
(0.6 ha) and the orchards (0.7 ha). In this case the limiting factor is the area of these three 
crop productions. The value maximised of the objective function for these conditions is 
10784.21 euro. 

The values showed in Table 5, with limits for the dimension of each production and without 
subsidies in the objective function, are very similar with those presented in Table 4, including 
the value for the objective function that in this case is 10179.09 euro. 

 

Table 2. Optimised results based on the linear programming model 

Variable Value Reduced Cost 
X11 0.000000 23721.80 
X12 0.000000 23608.70 
X13 30.77778 0.000000 
X14 0.000000 18205.10 
X15 0.000000 22647.60 
X16 0.000000 20574.30 
X17 0.000000 24370.00 
X18 0.000000 23573.60 
X21 0.000000 28764.88 
X22 0.000000 29128.48 
X23 0.000000 29614.48 
X24 0.000000 33344.48 
X3 0.000000 6.200000 

Row Slack or Surplus Dual Price 
1 694602.1 1.000000 
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2 0.4222222 0.000000 
3 25.20000 0.000000 
4 40.87778 0.000000 
5 10.13333 0.000000 
6 3329.078 0.000000 
7 119.2556 0.000000 
8 6.188889 0.000000 
9 7.644444 0.000000 
10 612.6000 0.000000 
11 13.50000 0.000000 
12 10.07778 0.000000 
13 26.74444 0.000000 
14 2.966667 0.000000 
15 10.62222 0.000000 
16 1.300000 0.000000 
17 0.000000 12537.94 
18 95.18889 0.000000 
19 44.73333 0.000000 
20 59.33333 0.000000 
21 115.9111 0.000000 
22 69.97778 0.000000 
23 35.76667 0.000000 
24 24.55556 0.000000 
25 8.544444 0.000000 

 

 

 

Table 3. Optimised results based on the linear programming model (without subsidies 
in the objective function) 

Variable Value Reduced Cost 
X11 0.000000 23721.80 
X12 0.000000 23608.70 
X13 30.77778 0.000000 
X14 0.000000 18205.10 
X15 0.000000 22647.60 
X16 0.000000 20574.30 
X17 0.000000 24370.00 
X18 0.000000 23573.60 
X21 0.000000 28773.33 
X22 0.000000 29136.93 
X23 0.000000 29622.93 
X24 0.000000 33352.93 
X3 0.000000 6.200000 

Row Slack or Surplus Dual Price 
1 682962.0 1.000000 
2 0.4222222 0.000000 
3 25.20000 0.000000 
4 40.87778 0.000000 
5 10.13333 0.000000 
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6 3329.078 0.000000 
7 119.2556 0.000000 
8 6.188889 0.000000 
9 7.644444 0.000000 
10 612.6000 0.000000 
11 13.50000 0.000000 
12 10.07778 0.000000 
13 26.74444 0.000000 
14 2.966667 0.000000 
15 10.62222 0.000000 
16 1.300000 0.000000 
17 0.000000 12327.83 
18 95.18889 0.000000 
19 44.73333 0.000000 
20 59.33333 0.000000 
21 115.9111 0.000000 
22 69.97778 0.000000 
23 35.76667 0.000000 
24 24.55556 0.000000 
25 8.544444 0.000000 

 

 

Table 4. Optimised results based on the linear programming model, with limits for the 
dimension of the crop and livestock productions based on the European reality 

Variable Value Reduced Cost 
X11 0.000000 1153.500 
X12 0.000000 1040.400 
X13 0.3000000 0.000000 
X14 0.6000000 0.000000 
X15 0.000000 79.30000 
X16 0.7000000 0.000000 
X17 0.000000 1801.700 
X18 0.000000 1005.300 
X21 0.000000 1181.400 
X22 0.000000 1545.000 
X23 0.000000 2031.000 
X24 0.000000 5761.000 
X3 0.000000 6.200000 

Row Slack or Surplus Dual Price 
1 10784.21 1.000000 
2 29.60000 0.000000 
3 25.20000 0.000000 
4 2637.700 0.000000 
5 762.9200 0.000000 
6 220023.7 0.000000 
7 7965.160 0.000000 
8 411.7600 0.000000 
9 538.6800 0.000000 
10 612.6000 0.000000 
11 932.6000 0.000000 
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12 637.4000 0.000000 
13 1739.480 0.000000 
14 169.2800 0.000000 
15 617.5200 0.000000 
16 185.1200 0.000000 
17 52.52000 0.000000 
18 6330.480 0.000000 
19 3055.880 0.000000 
20 4015.840 0.000000 
21 7667.120 0.000000 
22 4715.080 0.000000 
23 2407.920 0.000000 
24 1646.840 0.000000 
25 618.3600 0.000000 
26 11.80000 0.000000 
27 0.2000000 0.000000 
28 0.000000 22568.30 
29 0.000000 4363.200 
30 0.7000000 0.000000 
31 0.000000 1994.000 
32 12.40000 0.000000 
33 4.700000 0.000000 
34 12.60000 0.000000 
35 2.700000 0.000000 
36 9.800000 0.000000 
37 0.2000000 0.000000 

 

 

Table 5. Optimised results based on the linear programming model, with limits for the 
dimension of the crop and livestock productions based on the European reality (without 
subsidies in the objective function) 

Variable Value Reduced Cost 
X11 0.000000 1531.700 
X12 0.000000 1418.600 
X13 0.3000000 0.000000 
X14 0.6000000 0.000000 
X15 0.000000 457.5000 
X16 0.7000000 0.000000 
X17 0.000000 2179.900 
X18 0.000000 1383.500 
X21 0.000000 1652.100 
X22 0.000000 2015.700 
X23 0.000000 2501.700 
X24 0.000000 6231.700 
X3 0.000000 6.200000 

Row Slack or Surplus Dual Price 
1 10179.09 1.000000 
2 29.60000 0.000000 
3 25.20000 0.000000 
4 2637.700 0.000000 
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5 762.9200 0.000000 
6 220023.7 0.000000 
7 7965.160 0.000000 
8 411.7600 0.000000 
9 538.6800 0.000000 
10 612.6000 0.000000 
11 932.6000 0.000000 
12 637.4000 0.000000 
13 1739.480 0.000000 
14 169.2800 0.000000 
15 617.5200 0.000000 
16 185.1200 0.000000 
17 52.52000 0.000000 
18 6330.480 0.000000 
19 3055.880 0.000000 
20 4015.840 0.000000 
21 7667.120 0.000000 
22 4715.080 0.000000 
23 2407.920 0.000000 
24 1646.840 0.000000 
25 618.3600 0.000000 
26 11.80000 0.000000 
27 0.2000000 0.000000 
28 0.000000 22190.10 
29 0.000000 3985.000 
30 0.7000000 0.000000 
31 0.000000 1615.800 
32 12.40000 0.000000 
33 4.700000 0.000000 
34 12.60000 0.000000 
35 2.700000 0.000000 
36 9.800000 0.000000 
37 0.2000000 0.000000 

 

Conclusions 
The literature review showed that the new technologies, namely those related to the 
geographic informatics systems, are interesting supports, considered by many authors for 
agricultural planning. However, there are many other methodologies referred to in the literature 
e.g. the mathematical models based on several frameworks and the linear programming 
models, which are used as supports for the farmers’ decisions.  
 
This literature review also reveals the importance of farm planning for the agricultural 
performance in the economic growth and development processes, considering the specificities 
of this economic sector. 

The data description shows that typical farms in the European Union countries, over the period 
2007-2011, have 31.2 ha and 25.2 livestock units. The cereals and the forage crops are the 
relevant vegetal productions and the dairy cows, other cattle and pigs are the determinant 
livestock activities. The fertilisers, crop protection products and seeds and plants represent a 
great part of the crop specific costs and the feed an important portion of the livestock specific 
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costs. The depreciations, energy and the wage paid represent significant common costs in the 
European Union farms. A great portion of the subsidies, excluding on investments, come from 
the decoupled payments, the single area and the single farm payments created after the 
Common Agricultural Policy reform of 2003. 

The simple model constructed can be used by the farmers, is based on linear programming 
methodologies and is an interesting support for the farmers’ decisions and farm management, 
as well as for the public institutions and other operators that work with the agricultural sector. 
This model uses data at farm level for all European Union countries and considers, in a 
disaggregated way, the majority of the factors and variables that can influence the evolution 
and organisation of the agricultural sector in Europe. 

The results, obtained with a simulation of the model among many others that be realised, show 
that vegetables and flowers are the most profitable agricultural activities in the European Union 
countries followed by the vineyards and orchards. The maximised value of the objective 
function when the model is optimised only with vegetables and flowers is 694602.1 euro, very 
different to the actual economic results verified in the European farms. Of course, this is a 
theoretical scenario, but could be a base for the design of strategies. On the other hand, the 
subsidies do not influence the optimisation process and few influence the maximised value of 
the objective function. It will be important for future research to complement these results with 
those obtained with a different methodology. 
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The impact of subsidies on the agricultural sector: a linear programming 
approach to Portuguese farming 

 

Martinho, V.J.P.D. 

Agricultural School, Polytechnic Institute of Viseu, Portugal  

 

Abstract: Since joining the European Economic Community (EEC) in 1986, Portugal has 
benefited from several forms of financial support, in the context of the Common Agricultural 
Policy (CAP), towards the farmers’ income and the farms’ structure. The framework for these 
income subsidies has changed from that time until now, due to the CAP reforms in 1992, 2000, 
2003 (with its application since 2005), 2007 (less importantly) and 2013, and the structural 
subsidies transformations in 1994, 2000, 2007 and 2014. In this context, the principal objective 
of this study is to analyse the implications of the various subsidies, within the Portuguese 
agricultural sector, that came as a consequence of joining the ECC and of several farming 
policy reforms after that date, with data obtained from the FADN (2014) and through a model 
of linear programming solved with the LINGO (2015) optimisation software. This study is an 
interesting contribution to scientific literature and for the agricultural policy makers and 
designers. There are no existing studies in the literature consulted which cover these subjects 
for Portugal using the linear programming with this statistical information. The linear 
programming has some advantages, because it allows for optimal analysis and obtains exact 
results. This is a first approach with these methodologies and data.   

Keywords: Portuguese agricultural sector, agricultural policies, subsidies; linear 
programming. 

 

Introduction 
In the mid-eighties (1986) Portugal joined the European Economic Community with great 
implications for the Portuguese across several economic sectors. The agricultural sector 
benefited, more or less, from a transitional period for adaptation to the EEC rules and 
dynamics and to consider the implications of joining, namely those related with the free trade 
among the Member States. In this context, Portugal did not benefit from some Common 
Agricultural Policy instruments applied to the European farming sectors, namely those related 
to the markets and prices, until the first great CAP reform of 1992.  
 
With the first reform of 1992 there were significant changes, namely the de-coupling of the 
CAP income subsidies from production (Martinho, 2015a). The reform of 1999 reinforced the 
tendencies of the first reform and the reform of 2003 brought new significant changes with the 
total de-coupling of the CAP income subsidies from production and from farming activities. In 
2007 the unique Common Market Organisation for agricultural products was created.   

The structural policies for agriculture changed, after Portugal joined; in 1994 (first Common 
Support Framework), in 2000 (second Common Support Framework), in 2007 (National 
Strategic Reference Framework) and in 2014 (Portugal 2020).  
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In this context it seems interesting to analyse the implications of these several transformations 
in the Portuguese farming sector, not only as an important contribution to scientific literature, 
considering the adequacy of the study, but also for the Portuguese and European Union policy 
makers and designers. Agriculture is an important economic sector with significant direct and 
indirect impacts on the socioeconomic framework (Martinho, 2015b). 

This study is also of interest due to the consideration of linear programming as a method of 
analysis. The linear programming models have the advantage of allowing for optimal and exact 
results.  

Thus, the objective of this study is to analyse, through models of linear programming, the 
consequences for agriculture of the income and structural subsidies which came to Portugal 
after joining what was once referred to as the EEC, and after the several changes in the 
income and structural agricultural policies. The study makes use of statistical information 
available from 1989 until 2009 (the largest time series accessible) in the FADN (2014) and 
using the optimisation software LINGO (2015). 

 

Background literature 
Sometimes the agricultural subsidies, namely those related with international trade practiced 
in the United States and in the European Union, can cause economic distortions in 
international relationships (Bruno et al., 2012). In fact, these two economies are those which 
suffer more pressures in the context of the World Trade Organisation, from subsidies on 
agriculture (Bruno et al., 2014).   
 
The agricultural subsidies aim to stabilise the relationship between the demand and the supply 
in food markets, ensuring prices are accessible to consumers and incomes are reasonable for 
farmers, whilst aiming to improve the structure of farms. However, these financial supports 
can have various adverse consequences (depending on the context), such as health, 
environment and food security; as happened in China after 1997 with the agricultural subsidies 
being introduced to reduce the problems related to the lack of food in the agricultural markets 
(Zhao et al., 2014).  

In a different context, farming subsidies have also had negative consequences upon the health 
of the United States’ population, increasing the problem of obesity (Franck et al., 2013). The 
adverse impacts of subsidies on local biodiversity, in some regions, is real and significant, 
calling for more adjusted policies, oriented towards the local realities, rather than to the 
national or regional conditions (Gottschalk et al., 2007).        

On the other hand, in certain circumstances, the subsidies can be economically inefficient, 
because they induce the farmers to opt for production which may be less profitable, stimulating 
productions which were previously not considered (Střeleček et al., 2009). In the South of 
Portugal, along with the crop prices, availability of water, farmers’ vocational training and the 
market structures, the subsidies influence the farms’ performance (Silva et al., 2001). In other 
cases they promote structural changes such as those seen in Slovenia, where the number of 
medium-size farms has been decreasing because they are too big to receive sufficient 
subsidies and too small to be economically efficient (Bojnec & Latruffe, 2013). In Northeast 
Portugal, over the last three decades, the annual crop productions have decreased.  This is 
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as a consequence of various factors, but partly because of the farming policies designed into 
the framework of the Common Agricultural Policy (Pôças et al, 2011). Structural changes were 
also observed in the last decade for the Southern region of Portugal, with several structural 
changes partly due to decoupled subsidies (Ribeiro et al., 2014). Similar structural 
transformations have been witnessed over the last 20 years for the Central and Alentejo 
regions of Portugal, where there has been some transition to livestock production (Jones et 
al., 2014).   

Another important question is the relationship between subsidies and employment. The impact 
on the labour market, considering the existing literature, are not consensual (Pandit et al., 
2013). The subsidies for agriculture may also be socially unjust, because they favour the larger 
farmers to the detriment of smaller ones; hence some efficient redistribution is needed (Cong 
& Brady, 2012). The farming policies, in some contexts, have significant implications for 
farmers’ debts.  For example, Ciaian et al. (2012) found that the subsidies increase the long-
term credits in the larger farms and the short-term credits in smaller farms.  

However, the farming sector has many particularities and requires planned interventions at 
the structural and farmers’ income level. For example, the prices in the farming sector are 
often subject to some volatility during the year and between different years, which can bring 
about some undesirable implications for the consumers and the farmers, but frequently the 
main negative consequences are for the agricultural producers. Hence, there are several 
farming strategies in different countries to deal with these situations, such as price subsidies 
and product purchases (Severová et al., 2012; Chen et al., 2014).  

The need for planned interventions by public institutions and the implementation of adjusted 
policies is higher in disadvantaged or mountain zones, where problems with the food markets’ 
supply are far greater and the implications for the local population without the necessary 
support can be serious (Dame & Nüsser, 2011). The importance of the agricultural subsidies 
is also referred to by Czech farmers who indicate positive improvements after joining the 
European Union in 2004, with the adoption of the Common Agricultural Policy (Špička et al., 
2009; Lapka et al., 2011). In a similar way, the strategies and the subsidies associated with 
crop insurance help the farmers in their decisions and can improve agricultural output growth 
and the profitability of the farmers (Jing-feng & Pu, 2014). Nowadays, a growing problem is 
the asymmetry between the rural and the urban, between the peripheral and the core zones 
and between the coastal and the interior regions. A big challenge has been to counteract this 
tendency, namely for public policies. Some studies show that, indeed, the recent subsidies for 
agriculture reduced the agglomeration of economic activity in the more populated cities (Daniel 
& Kilkenny, 2009). The majority of olive-growing farms in the south of Spain are not viable 
without the national and European subsidies, which clearly explains the importance of 
agricultural subsidies for the continuation of farms in some countries and in certain regions 
(Amores & Contreras, 2009). The olive production was also studied by Graaff et al. (2008) and 
Stroosnijder et al. (2008), in the context of the European Union, who highlight some scenarios 
for the future of these activities in Mediterranean countries, and by Fleskens and Graaff (2010) 
in the Portuguese context. Gomez et al. (2008) found that organic olive production, namely in 
mountain zones, has low profitability in Mediterranean countries and its sustainability depends 
on substantial levels of financial support.       

The farming policies implementation and subsidies management are not easy tasks for the 
different governments and public institutions. To diminish these difficulties several software 
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tools have been developed, some based on the recent evolution within the framework of the 
information communication technologies (Zadravec & Zalik, 2009).  

The perception of the farmers about the level of subsidies that they receive is not always 
correct, namely concerned with indirect financial support (Daugbjerg et al., 2005), which can 
bias the decisions and options of farmers. Indeed, these questions related to the agricultural 
sector are complex and need resilient approaches.  

Legg (2003) presented in these fields an interesting address and some ideas for international 
debate about the farming policies and concerning the interrelated and derived subsidies for 
agriculture. 

 

Data used 
In the following tables the statistical information obtained from the FADN (2014) for the 
Portuguese context is presented for the period 1989-2009 (the largest period available in the 
database considered). 
 

Table 1. Economic size and labour (AWU and hours) 

Year Economic 
size (ESU) 

Total 
labour 
input 
(AWU) 

Labour 
input 
(hours) 

Unpaid 
labour    
input (AWU) 

Paid labour 
input (AWU) 

Paid labour 
Input (hours) 

Unpaid labour     
input (hours) 

1989-
1993 6.0 1.6 3866.2 1.3 0.3 679.0 3187.3 

1994-
1999 7.2 1.4 3393.9 1.2 0.2 501.6 2892.3 

2000-
2007 11.0 1.5 3302.4 1.2 0.2 543.2 2759.3 

2007-
2009 12.7 1.6 2992.4 1.3 0.3 478.7 2513.7 

 

The period considered was divided into four sub-periods (considering the dates related to the 
most determinant CAP reforms and with the structural subsidy changes) and averages for 
each sub-period were calculated. In 1992 the first CAP reform occurred; in 1994 an important 
change to the structural funds after Portugal joined the European Economic 
Community/European Union also occurred; another transformation was verified in 2002; with 
a further one in 2007.  

Table 1 shows that the economic size of farms in Portugal increased during the sub-periods 
considered, from 6.0 ESU (European Size Units) in the first sub-period to 12.7 in 2007-2009. 
Both paid and unpaid labour, expressed in hours, decreased significantly across the period, 
which is not verified by the labour expressed in AWU because of the changes verified in the 
form of calculation for this unit from 1989 until 2009. Paid labour is around 20% of the total 
labour, which is demonstrative of the unpaid, or family labour on farms. 
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Table 2 proves the farms’ specialisation in livestock production, namely after the year 2000, 
changing from 5.6 LU in the first sub-period to 12.9 in the last. This specialisation is evidenced 
not only by the number of LU (that indeed increased), but also by the stocking density (that is 
unchangeable over the period), which means that some farms changed their structure from 
crop to livestock production. The other livestock production that increased the most was that 
for cows, from 1.8 in 1989-1993 to 5.3 in 2007-2009. 

Table 2. Livestock production (LU) 

Year 
Total 
livestock 
units   

Dairy 
cows  

Other 
cattle  

Sheep 
and 
goats   

Pigs   Poultry  
Stocking 
density 
(LU/ha)  

Milk yield 
(Kg/cow)  

1989-
1993 5.6 1.0 1.8 1.1 1.0 0.4 0.6 4086.8 

1994-
1999 5.7 1.0 2.0 1.1 1.1 0.4 0.6 4979.9 

2000-
2007 9.8 1.6 3.7 2.0 1.9 0.3 0.7 6007.1 

2007-
2009 12.9 2.0 5.3 2.6 1.9 0.8 0.6 6761.5 

 

Some agricultural economic results have increased significantly from 1989 until 2009, e.g. the 
gross farm income (increased about 3.1 times), the farm net value added (augmented around 
3.3 times) and the farm net income (about 3.6 times more). Work productivity also increased 
considerably (Table 3).  

Table 3. Farm economic results (euro)  

Year Gross Farm 
Income   

Farm Net Value 
Added   

Farm Net 
Income   

Farm Net Value Added 
/ AWU   

Farm Net Income / 
FWU   

1989-
1993 5043.4 3674.8 2773.4 2262.8 2071.6 

1994-
1999 6154.5 4262.2 3174.7 3034.0 2650.8 

2000-
2007 11384.9 8276.7 6463.6 5577.1 5230.0 

2007-
2009 15751.0 12269.0 9914.3 7883.0 7582.0 

 

The average capital increase from the eighties until 2009 was around 100%, the gross 
investment was augmented by about 50% and the cash flows improved significantly. However, 
the net investment decreased drastically, signaling that the investment was made with capital 
subject to a rapid and vast depreciation (Table 4). 
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Table 4. Investments and cash flows (euro) 

Year Average farm capital   Gross Investment   Net Investment   Cash Flow *  Cash Flow ** 

1989-1993 25745.6 2250.0 881.4 3115.6 859.2 

1994-1999 25947.5 2180.0 287.3 4095.2 2063.5 

2000-2007 40775.1 2719.4 -388.6 8897.7 6235.9 

2007-2009 50433.7 3492.7 10.7 12970.7 9052.0 

*Not taking into account operations on capital; ** Taking into account all operations in farms.  

The total utilised agricultural area (Table 5) increased significantly from 11.9 to 26.1 ha. as did 
the rented area (from 4.1 to 8.2 ha.), mainly because of the increase in the area used for 
forage crops (from 3.3 to 11.8 ha). This confirms the conversion of farms from crop production 
to livestock activities.    

Table 6 confirms this tendency (forage crops production increased from 480.6 euro in the first 
sub-period to 1618.7 in the last sub-period). However, this table also shows other tendencies, 
such as the increase in production (in euros) of industrial crops, vegetables and flowers and 
fruits. Maybe the total decoupling of the subsidies implemented after the CAP reform of 2003 
has had some influence here, correcting some problems related to some CAP technical 
inefficiency.  

Indeed, the total livestock output doubled from the second to the third sub-period, with 
increases in almost all livestock production (Table 7). However, the livestock value changed 
negatively over the last two sub-periods, maybe due to some rises verified in supply. 

Table 8 shows that the costs for the inputs increased significantly after the year 2000, 
representing 7633.2 euro in 1989-1993, 15293.1 in 2000-2006 and 19675.3 in 2007-2009. 
The large part of these costs is represented by intermediate consumption and about half is 
due to specific costs. In stressing the increases in the costs for fertilisers (481.4 in the first 
sub-period to 1285.7 euro in the last period) and crop protection (from 242.4 to 816.3 euro), 
the specific costs for forestry augmented significantly in the last period.  

Table 9 corroborates the tendency shown in Table 8, referring to the significant rises, over the 
whole period, in energy consumption and in depreciation (increased about 2.5 times and the 
gross investment around 1.6 times-Table 4). On the other hand, the interest paid decreases. 

Over the last two decades Portuguese farms have invested in land, permanent crops, 
buildings, machinery and breeding livestock, but mainly in the first two fixed assets (Table 10). 
Farms increased their liabilities, through greater increases in short-term loans, but the net 
worth was also augmented, which means that the increase in total assets exceeded the rise 
in liabilities.   

The total subsidies, excluding investment, rise dramatically after the third sub-period, from 
415.4 euro in 1989-1993 to 3871.1 in the third sub-period and 5659.7 euro in 2007-2009 
(Table 11), mainly because of the significant rise in the total of subsidies for livestock (cattle), 
environmental subsidies, LFA subsidies, total support for rural development and decoupled 
subsidies (Tables 11 and 12). 
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The subsidies on investments changed from 574.8 euro in the first sub-period, to 391.7 in 
1994-1999, to 501.1 in 2000-2006 and to 295.7 in the last sub-period. In fact, the changes in 
the subsidies are significant, but show a tendency to decline (Table 12).  

The total decoupling of subsidies introduced with the CAP reform of 2003, seems to have 
brought significant structural change to Portuguese farms, specifically with transitions from 
crop productions to livestock activities, and to Mediterranean crop productions that traditionally 
were not chosen because they did not receive subsidies (namely after the CAP reform of 
1992), such as fruit, vegetables and flowers. 

Another important finding is that the agricultural output appears to increase in Portugal, with 
relevant rises in the utilisation of fertilisers and crop protection products. This may be an 
unexpected practice with less desirable implications for the environment and farming 
sustainability. 
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The model considered 
The results presented in Table 13 (below)  were obtained for each sub-period considered over 
the period 1989-2009, through the optimisation software LINGO (2015), considering a model 
of linear programming. This methodology was used in some recent analysis such as those 
presented in Dantzig (2002). These models of linear programming have two parts, the 
objective function that aims to be optimised (maximised in this study) and a set of constraints 
to adjust the models to each context. The model used may be described as follows: 
Max Z=o1x1-c1x1+o2x2-c2x2 (Objective function) 

Subject to 

a11x1<=b1 (Constraint to crop subsidies) 

a21x2<=b2 (Constraint to livestock subsidies) 

a31x1+a32x2<=b3 (Constraint to total subsidies excluding investments) 

a41x1+a42x2<=b4 (Constraint to total subsidies on investments) 

x1<=b5 (Constraint to the area) 

x2<=b6 (Constraint for the livestock units) 

Where the x1 represents crop production in ha, the x2 the livestock activities in LU, the o1 
crop output per ha, o2 livestock output per ha, c1 crop specific costs per ha and c2 livestock 
specific costs per LU. The letters ‘a’ represent the needs per respective unit in each constraint 
for the crop and livestock activities, and the letters ‘b’ are the availabilities. 

 

The results obtained 
Table 13 demonstrates that the gross margin increased from the first sub-period (7055.1 euro) 
to the last sub-period (14215.7 euro) and that the crop productions are more profitable than 
livestock activities. Only in the third sub-period (2000-2006) were the livestock productions 
considered with some dimension (3.7 LU).   
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Table 13. Results obtained with the linear programming models 

                                                                       Sub-period 1989-1993 
Variable Value Reduced Cost 

X1 11,9 0,0 
X2 0,0 0,0 

Row Slack or Surplus Dual Price 
1 7055,1 1,0 
2 0,0 45,8 
3 183,1 0,0 
4 0,0 3,6 
5 0,6 0,0 
6 0,1 0,0 
7 5,6 0,0 

Sub-period 1994-1999 
Variable Value Reduced Cost 

X1 12,3 0,0 
X2 0,0 0,0 

Row Slack or Surplus Dual Price 
1 7243,9 1,0 
2 1,5 0,0 
3 472,6 0,0 
4 0,5 0,0 
5 0,0 3,0 
6 0,0 493,5 
7 5,7 0,0 

Sub-period 2000-2006 
Variable Value Reduced Cost 

X1 12,2 0,0 
X2 3,7 0,0 

Row Slack or Surplus Dual Price 
1 8365,8 1,0 
2 0,0 7,6 
3 788,1 0,0 
4 2,1 0,0 
5 0,0 5,5 
6 7,2 0,0 
7 6,1 0,0 

Sub-period 2007-2009 
Variable Value Reduced Cost 

X1 26,1 0,0 
X2 0,0 800,5 

Row Slack or Surplus Dual Price 
1 14215,7 1,0 
2 0,1 0,0 
3 1186,0 0,0 
4 0,0 2,5 
5 1,1 0,0 
6 0,0 0,0 
7 12,9 0,0 

 

From 2007 to 2009 the marginal costs for livestock production were about 800.5 euro, the 
worst period in terms of reduced costs for animal activities. 
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In the first sub-period (1989-1993) the Portuguese farms could have increased the gross 
margin in 45.8 euro per each additional euro in crop subsidies and 3.6 euro in any extra euro 
in the total subsidies excluding investments. 

In the years 1994-1999 the increases in the gross margin for any additional euro could have 
been of 3.0 euro for the subsidies on investments and 493.5 euro for any extra ha. 

In the third sub-period any extra euro in crop production subsidies and subsidies on 
investments could have improved the Portuguese farms gross margins by 7.6 and 5.5 euro, 
respectively.. In the last period, the total subsidies were excluding the investments that could 
have provided some improvements in the gross margin per additional euro (2.5 euro). 

This is an approach for these issues, considering the data available in the FADN (2014), that 
could be improved in the future with more disaggregation in the statistical information.  

 

Conclusion 
The study presented here, for the period 1989-2009, is intended to be an interesting 
contribution to the international scientific community and more of a base or study to support 
the policymakers in designing adjusted agricultural policies for the objectives of each country 
and region.  
 
The literature review reveals that the several concerns related to farming policies are not 
unanimous and generate some controversy. Considering the particularities of agriculture, the 
various public interventions in the sector (in terms of market and price and in terms of 
structures) are needed, but sometimes there are undesirable implications (e.g. in the 
environment, sustainability, markets and structures), namely when the policies are 
implemented in a similar way in all situation, as happened with the Common Agricultural Policy 
where the rules governing application are the same for all countries in the European Union.  

With the data analysis it was possible to observe that there were significant structural 
transformations in Portuguese farms, namely after the years 2000-2006, with some transitions 
to livestock production and Mediterranean crop production, such as vegetables, flowers and 
fruit. These evolutions from 1989 until 2009 were accompanied by improvements in the 
farming economic results, in total assets and in the net worth. However, there are other 
consequences, such as the increase in the use of fertilisers and crop protection products, as 
a reduction in the net investment.  

The results confirm, in an optimised way, improvements in farming economic results from 1989 
until 2009, but show that crop production continues to be the most profitable agricultural 
activity in the Portuguese context, where the farms are, on average, of a small size. On the 
other hand, all the subsidies are an important complement to the income of Portuguese 
farmers. 

The recent agricultural policies in Portugal, i.e. those related to the total decoupling of 
subsidies (single farm payment) that come from the Common Agricultural Policy and which 
have been implemented since 2005 (following the CAP reform of 2003) seem to promote 
increases in agricultural output (in line with the findings of Martinho, 2015a), specifically 
through livestock activities and Mediterranean crop production, increasing the use of fertilisers 
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and crop protection. However, in Portugal crop production continues to be the most profitable 
activity. 

In future research it will be important to analyse the implications of these subsidies on the 
environment and on Portuguese agricultural sustainability. It will be important to analyse the 
questions related to the reduction in net investment. 
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Abstract: Azores is one of the outermost regions (ORs) in the European Union (EU). Isolation 
of the islands raises issues involving socio-economic difficulties, remoteness, small size and 
the competitiveness of agriculture, which makes the region one of the poorest in the EU. As a 
consequence of this the government has introduced a number of programmes: Programme 
d’Options Specifique à l’Éloignement et l’Insularité (POSEI), Rural Development Plan (RuDP), 
Azores Rural Development Programme (PRORURAL) and PRORURAL +. The objective of 
this project is to analyse the efficiency of these programmes in Azores agricultural 
development. Firstly, the main feature of the Azorean economy is agriculture. This economy 
represents 2.1% of the Portuguese Gross value added. Azores Gross domestic product per 
capita in 2013 is 14,900€ and the contribution of the agricultural sector is 9.6% (2012). 
Secondly, POSEI aims to compensate for the additional costs of transporting certain 
agricultural products to the ORs. RuDP was the first rural development programme applied to 
Azores. PRORURAL + is the successor of PRORURAL. It has six priority measures: 1. 
measures for the transfer of knowledge and innovation; 2. enhancing the viability and 
competitiveness of farms and agro-industry; 3. chain improvement; 4. preserving agricultural 
and forestry ecosystems; 5. energy and climate change; and 6. local development. After, the 
brief analysis of the information available in the Azorean, the agricultural ratios are: economic, 
agricultural, market, agricultural labour market and financial market. This paper evaluates the 
impact of these programmes on the rural economy and development. Finally, it shows a 
positive impact of European programmes on the economy of the Azores.  

Keywords: Agricultural European programmes, rural development, socio-economic and 
environmental indicators. 

 

Introduction 
The Azores is a remote region of the European Union with development problems, caused by 
the geographic isolation of the European and American continents and the lack of resources. 
The Azores is a Portuguese archipelago located in the middle of the North Atlantic with a 
surface area of 2322 km2, equivalent to 2.6% of the Portuguese territory. It is 800 km from 
Madeira, 1500 km from the European mainland, 1450 km from Africa, 3900 km from North 
America and 6400 km from the north of Brazil. The archipelago has been subdivided into three 
groups that consist of nine islands: the Western group (with two islands - Flores and Corvo); 
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the Central group (with five islands - Faial, Pico, São Jorge, Graciosa, and Terceira) and the 
Eastern group (comprising the islands of São Miguel and Santa Maria, and the Formigas 
islets) (Massot, 2015).  The largest islands are São Miguel (759 km²), Pico (446 km²) and 
Terceira (403 km²). Even though being a part of the Portuguese republic the archipelago has 
its own political and administrative statue with its own government, forming the Autonomous 
Region of the Azores (ARA) (Massot, 2015). The economy of the Azores represents 2.1% of 
the Portuguese economy, measured by its contribution to the GVA (Gross value added). 
Azores GDP (Gross domestic product) per capita (€) in 2013 is 14,900 and the contribution of 
the agricultural sector to GDP is 9.6% (2012) (Massot, 2015). 
 
The objective of this paper is to compare Agricultural Census data from 1989, 1999 and 2009, 
as well as social, environmental and economic indicators from these three periods to observe 
the impact of the European funds on the rural development of the Azores. 

In this paper, a summary of Azores’ characterisation is made, as well as the evolution of rural 
development in the European Union, policy and the POSEI and PRORURAL programmes (the 
main measures, the budget over time and the main differences made to Portuguese rural 
development). Following this an analysis of Agricultural Census data is made and social, 
economic and environmental indicators are built. 

The European agricultural programmes 
The Common Agricultural Policy (CAP) is organised into two pillars: (i) market policy; and (ii) 
the sustainable development of rural policy. The first pillar includes the common market 
organisation (direct payments) and the second pillar, rural development regulation (national 
or regional development plans) (Silva & Marta-Costa, 2013). The CAP primary principles and 
objectives have evolved over time (greatly concerned with agricultural production) and other 
factors such as environmental policies and the role of rural development are increasing its 
importance. 
 
Although the rural development was a concern in CAP, the peak importance appears with the 
MacSharry reform (1992). This reform was important to promote a modernised CAP, 
recognising the role of agriculture expected by society and simultaneously involving the 
environmental protection and rural development (Silva & Marta-Costa, 2013). Agenda 2000 
strengthened the rural development, creating the second pillar of CAP (González & Gómez-
Limón, 2008). A specific fund to support rural development was created in 2005, FEADER, 
which also strengthened rural development (Rico González & Gómez-Limón, 2008). The 
paradigm of rural territory had changed the previous paradigm of agricultural production, 
turning into a wider concept (not only the agricultural production, but also the territory and 
population participation) (Rico González & Gómez-Limón, 2008). 

New CAP design is based on a holistic approach to policy support through the maintenance 
of the existing two pillar structure but in a more targeted, integrated and complementary way. 
Also this new design offers more responsive safety net measures and strengthens the EU's 
capacity for crisis management (APPB, 2013). The new rural development policy for 2014/20 
is designed to improve quality of life in rural communities, and seeks to address these issues 
and to harness the full potential of rural areas.  
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The geographical isolation of the Azores along with the division of the islands makes the region 
one of the poorest in the European Union (EU), due to their remoteness, insularity, small size, 
topography and specific climate that gives rise to socio-economic difficulties (relating to the 
supply and the competitiveness of agriculture etc.). Due to these specific features of the 
regions, the EU recognised the Treaty of Maastricht in the article 299 (2) dedicated to Ultra-
Peripheral Regions (UPRs), which includes the French overseas department, the Azores, 
Madeira and the Canary Islands (BIOA, 2008). On the basis of this acknowledgment, the 
POSEI programme was developed for the Portuguese archipelagos of Madeira and the Azores 
(POSEIMA) to make them more competitive and strengthen their regional integration. 

In the Azores POSEI is the 1st pillar of CAP and PRORURAL is the 2nd pillar of CAP. 

POSEI (Programme d’Options Specifique à l’Éloignement et l’Insularité)  

POSEI was developed for the benefit of the agricultural sector in the EU’s outermost regions 
(ORs). The outermost regions of the EU, identified in article 349 of the Treaty for the 
Functioning of the European Union (TFEU) are: France: Guadeloupe, French Guyana, 
Martinique, Réunion, Saint-Barthélemy and Saint-Martin; Portugal: the Azores and Madeira; 
Spain: the Canary Islands. POSEI has been supporting the ORs since 1991. The programme 
has been funded under the EU’s Common Agricultural Policy (CAP), where the programme 
aims to compensate for the additional costs of transporting certain agricultural products to the 
ORs, and to nurture the development of local production. POSEI measures fall into two 
categories: 1) Specific supply arrangements (SSA) – which aims to offset the higher costs of 
raw materials for certain essential products arising from the insularity and remoteness of those 
regions; and 2) Measures to assist local agricultural products (MLAP) – which focuses on the 
production, processing and marketing of the products.  

In 2001 POSEI scheme was reformed in terms of SSA, by establishing forecast supply 
balances, a list of products benefiting, and changing the way of calculation based on additional 
costs related to ORs’ remoteness, insularity and small size instead of export funds. They also 
introduced new MLAP measures and modified existing ones and adapted the scheme to new 
Rural Development Regulation. In 2006 POSEI scheme reformed again, priority was given to 
greater regional participation, decentralisation and flexible decision-making of SSA and MLAP. 
The main objective of this innovation was to introduce a higher level of flexible management 
of SSA and MLAP and to simplify the procedures of the modification. 

In 2010, The Court of Auditors noted that POSEI measures were effective but there were some 
weaknesses in the management of the scheme. The Court also mentioned that the national 
control systems didn’t match the diversity of the specific measures (Library Briefing, 2013). 

So, the European Committee (EC) wrote a report on the impact of the 2006 POSEI scheme 
with a proposal for a review of POSEI regulation, to incorporate the requirements of the Lisbon 
Treaty with some minor changes included: 1) Increasing by 20% the maximum ceilings set for 
the SSA in France and Portugal; 2) Clarifying the procedure for submitting programmes and 
amendments for approval by the Commission to promote flexibility and efficiency; and 3) 
Extending to the French overseas departments the possibility of re-dispatching products using 
raw materials under the SSA without the benefit being reimbursed.  
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POSEI’s annual financial framework (2015) for the Azores region is EUR 76.78 million of which 
EUR 6.3 million is allocated to Specific Supply Arrangements (SSA) and EUR 70.48 million is 
allocated to Measures to Assist Local Agricultural Products (MLAP) (Massot, 2015). 

Table 1 shows the greatest execution of the measure Specific Supply Arrangement (SSA) 
from 2009 to 2013, respectively 99.28% and 99.1%. In all these periods the percentage of the 
execution of SSA was superior to 99%. 

Table 1. Summary of the financial execution of the Specific Supply Arrangement (SSA) 

Year Executed (1000€) Execution (%) 

2009 6 254 99.3% 

2010 6 257 99,3% 

2011 6 240 99.1% 

2012 6 265 99.4% 

2013 6 245 99.1% 
 

In the overall MLAP program (Table 2) the financial execution increased from 83% (2007/08) 
to 97.5% (2013/14). The measure, Animal Production, had an execution, throughout these 
periods, always superior to 91% and it is the most stable measure. Plant production increases 
from 2007/08 (78%) to 2013/14 (99%). But the most significant increase was in the measures, 
Transformation (43% in 2007/08 to 87% in 2013/14) and Marketing (20% in 2007/08 to 78% 
in 2013/14). 

Table 2. Summary of financial execution (%) of measures to assist local agricultural 
products (MLAP) 

 

Year 
2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14  

Measure 
Animal 
Production 92% 91% 97% 98% 99% 99% 98.5% 

Plant 
Production 78% 82% 98% 99% 99.5% 99.5% 99% 

Transformation 43% 41% 45% 61% 88% 98% 87% 

Marketing 20% 38% 49% 51% 59% 76% 78% 

Technical 
Assistance - - 36% 98% 99% 100% - 

Total 83% 85% 94% 96% 97% 98% 97.5% 
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Animal production (dairy cows) is very important in the Azores agriculture and economy. The 
POSEI Animal Production reflects this importance as is seen in Table 2. The breakdown of 
POSEI measures confirm it. POSEI measures are mainly oriented to animal production: milk 
production premium (49.5%), premium for dairy cows (19.5%); supplement for dairy cows 
(8.9%), Suckler cow premium (15.2%) etc. (Table 3). The aid for horticultural production -  
flowers cut and ornamental plants - is very small (3%). 

Table 3. Aid of agricultural budget produced in POSEI, 2014 

 Measure Euros (103 €) Percentage 

1. Milk production premium 20 216 49.5% 

2. Support for the sale of young cattle 205 0.5% 

3. Supplement  for dairy cows Premium 3 645 8.9% 
4. Premium for dairy cattle 7 961 19.5% 

5. Premium for Suckler cow 6 194 15.2% 

6. Support for production traditional culture 538 1.3% 

7. Support for Horticultural Production Flowers Cut 
and Ornamental Plants 1 219 3.0% 

8. Row Beef - Support for the promotion and beef 
markets access 75 0.2% 

9. Row for Milk and Milk Products Quality - Support 
image reinforcement and presentation 295 0.7% 

10. Multi-sectoral actions - studies, technical 
assistance and implementation of actions support 150 0.4% 

11. Other Agricultural Products Produced support, in 
RAA 310 0.8% 

 Total 40 812 100 
Source: POSEI (2014) 

PRORURAL (Azores Rural Development Programme) 

PRORURAL is a programme, part of the 2007/13 period of the EU rural development policy, 
being reimbursed by the European Agricultural Fund Rural Development (FEADER). The 
PRORURAL was planned by the government in broad partnership with various public and 
private entities. It was approved by Decision C (2007) 6162 on 4th December 2007 
(PRORURAL, 2011). 

The programme has been based on the analysis of the previous period (2000/06) that had the 
drawbacks of specific geographic, economic, social and environmental issues. That 
characterises the region and determines specific responses from rural development policies. 
It has developed around four axes defined for Community policy for rural development: Axis 
1. Improving competitiveness of the agricultural and forestry sectors; Axis 2. Improvement of 
the environment and rural landscape; Axis 3. Quality of life in rural areas and diversification of 
economy; and Axis 4. Operation of LAGs, acquisition of skills and entertainment in rural areas. 
In PRORURAL, the estimated public expenditure for seven years is EUR 322 million in which 
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EUR 274 million is matched by the FEADER contribution. Here, 40% of the budget is allocated 
to the environmental-based measures. 

PRORURAL + (Azores Rural Development Programme) is one of the first programmes to 
be approved by the commission in February 2015 for the period of 2014/20. Due to the delay 
in adopting the basic regulation, delegation and implementing acts, the effective period of the 
Azores Programme has been reduced to a year.  

The contribution to PRORURAL + is nearly EUR 295.3 million (0.3% of the total fund for the 
EU 28), the general rate of co-financing is 85%, in accordance with Article 59.2.a) of the 
Regulation (EU) No 1305/13. If the national contribution is added it is EUR 45.2 million. The 
total public budget of the Azores RDP amounts to nearly EUR 340.5 million (Massot, 2015). 

There are some differences in the different programmes’ plan during the time, as in Rural 
Development Plan (RuDP) (2000/06), PRORURAL (2007/13) and PRORURAL + (2014/20). 

In RuDP (2000/06) there were four measures that have been considered in the plan. They 
are: Axis 1) Compensatory Allowances/Less favoured areas; Axis 2) Agri-environment 
Measures; Axis 3) Afforestation of agricultural land; and Axis 4) Early Retirement. 

Table 4. Budget allocated to the measures in the period 2000/06 

Measures Average 2000/06 
(103 €) 

Increase 
commitments (103 €) 

Previous Budget 2000/06 
allocation (103 €) 

Axis 1 6 672 693 50 

Axis 2 5 282 1 780 719 

Axis 3 2 431 1 954 920 

Axis 4 6 990 4 880 5 473 

Total 21 376 9 308 7 162 

Source: SRAP (2001)  

Budget that had been allocated to these measures in the period 2000/06 gives the following 
results: early retirement (32.7%), compensatory allowances/less favoured areas (31.2%); agri-
environment measures (24.7%) and afforestation of agricultural land (11.4%). There was an 
increasing commitment in all measures (Table 4). 

Approved and implemented measures of the PRORURAL (2007-2013) until December 31st, 
2013. Here, five measures (Table 5) were considered in the programme: 1) Improving 
competitiveness of the agricultural and forestry sectors (51.2% of total allocation); 2) 
Improvement of the environment and rural landscape (38.4% of total allocation); 3) Quality of 
life in rural areas and diversification of economy (2.9% of total allocation); 4) LEADER 
approach (6.4% of total allocation); and 5) Technical assistance (1.2% of total allocation). 
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Table 5. Budget and execution of payments in PRORURAL, Azores (2007/13) 

Measures 
Allocation 
(2007/13) 
(103 €) 

Support approved 
applications in 
total (103 €) 

Payments 
(103 €) 

Rate of 
commitment 
(%) 

Rate of 
Executio
n (%) 

Improving 
competitiveness of 
the agricultural and 
forestry sectors 

176 688 171 641 127 795 97.1 72.3 
 

Improvement of the 
environment and 
rural landscape 

132 418 140 822 133 769 106.3 101.0 

Quality of life in rural 
areas and 
diversification of 
economy 

9 849 2 162 1 377 22.0 14.0 

LEADER Approach 22 027 16 644 8 201 75.6 37.2 

Technical 
assistance 4 132 1 271 555 30.8 13.4 

Total 345 114 332 540 271 697 96.4 78.7 

Source: SRRN (2014). 

 

The overall PRORURAL program had a budget of 345114 thousand EUR, which 96% was 
support approved applications in total. In the Azores, the rate of commitment was 96.4% but 
this rate is different for each measure (Table 5). For instance, the Improvement of the 
environment and rural landscape had a commitment of 106.3% and the Quality of life in rural 
areas, 22.0%. These measures had an execution rate of 101% and 14% respectively. The 
Improving competitiveness of the agricultural and forestry sectors had a rate of commitment 
of 97.1% and a rate of execution of 72.3% 

The following results (Table 6) show the budget related, approved and paid for the projects: 
Improving competitiveness of the agricultural and forestry sectors (53.6 % of total approved 
allocation), Improvement of the environment and rural landscape (40.5% of total approved 
allocation), Quality of life in rural areas and diversification of economy (4.1% of total approved 
allocation), LEADER Approach (1.4% of total approved allocation) and Technical assistance 
(0.4% of total approved allocation).  
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Table 6. Budget related, approved and paid for the projects in PRORURAL 

Measures 
Related Projects Approved Projects Paid Projects 

No. (103 €) No. (103 €) No. (103 €) 
Improving competitiveness 
of the agricultural and 
forestry sectors 

2 369 247 686 1 683 164 202 
(53.6%) 1 468 120 356 

Improvement of the 
environment and rural 
landscape 

6 519 72 614 6 458 121 350 
(40.5%) 6 451 115 664 

Quality of life in rural areas 
and diversification of 
economy 

562 26 684 329 12 501 
(41%) 211 5 405 

LEADER Approach 33 4193 33 4 144 
(1.4%) 23 2 797 

Technical assistance 6 1 334 5 127 4 555 

Total 9 489 352 511 8 533 306 141 8 158 261 252 

Source: SRRN (2014). 

PRORURAL + programme (2014/20) is presently running in the rural development. It has 
seven measures: 1) Measures for the transfer of knowledge and innovation (budget hasn’t 
been allocated for this axis); 2) Enhancing farm competitiveness; (42.5 % of allocated budget); 
3) Chain improvement (1.8% of allocated budget); 4) Preserving agricultural and forestry 
ecosystems (41.5% of allocated budget); 5) Energy and climate change (3.6% of allocated 
budget); 6) Local development (6.6% of allocated budget); and 7) Technical and other 
assistance (4.0% of allocated budget) (Table 7). The most important measures for Azores are 
Enhancing farm competitiveness and Preserving agricultural and forestry ecosystems. Animal 
production and environmental concerns are always included in the Azores rural development. 

Table 7. Budget allocation of PRORURAL+ in Azores 

Measures 
Allocated Budget  
(103 €) 

Rate of commitment  
(%) 

Measures for the transfer of knowledge and 
innovation. - - 

Enhancing farm competitiveness 144 714 42.5 

Chain improvement 6 118 1.8 

Preserving agricultural and forestry 
ecosystems 141 211 41.5 

Energy and climate change 12 414 3.6 

Local development 22 447 6.6 

Technical and other assistance 13 585 4.0 

Total 340 487 100 
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Source: Massot (2015) according to PD B based on PRORURAL+ data 
(http://ec.europa.eu/agriculture/rural-development-2014-2020/country-files/pt/factsheet-
azores_en.pdf). 
 
The total allocated budget is EUR 340 487 thousands; the FEADER provides EUR 295 282 
thousands (86.7%) and the Azores’ Government EUR 45 205  (13.3%)  (PRORURAL+, no 
date). 

In this rural Europeans’ programme, POSEI’s main focus is on the EU’s outermost regions. 
With each year’s plan, the main budget has been put into measures to assist local agricultural 
products rather than specific supply arrangements. RuDP’s budget allocation is mainly high in 
Compensatory Allowances/Less favoured areas and Early Retirement compared to the rest of 
the measures. PRORURAL has been developed on the plan of RuDP, the measures are 
increased here according to the year adaptableness. Budget allocation is mostly for improving 
competitiveness of the agricultural and forestry sectors and improvement of the environment 
and rural landscape. PRORURAL + is mostly similar to PRORURAL but with different axes 
and measures. Here, the budget allocation is mostly into Enhancing farm competitiveness and 
Preserving agricultural and forestry ecosystems rather than other measures. 

In 2014, supposing that the PRORURAL + and POSEI annual budget is EUR 89 452 thousand 
and the Azores population is 246 353. Then each Azorean received EUR 6.9 a week from 
European agricultural programmes. 

Materials and Methodology 
To measure the impact of PRORURAL and POSEI in Azorean rural development two steps 
have been followed: 1) to analyse the database used which is the Agricultural Census data for 
1989, 1999 and 2009 (Sebastião et al., 2012); and 2) to estimate economic, social and 
environmental indicators. 
 
In the first step, the Agricultural Census data do not match with the PRORURAL period but it’s 
the most credible information available. The year 1989 is the data baseline and it almost 
coincides with the entry of Portugal (1986) into the EU. The 1999 Agricultural Census 
measures the first impact of CAP (Common Agricultural Policy). The 2009 Agricultural Census 
shows the impact of PRORURAL 2000/07.  

The criteria for selecting agricultural census information were associated with the main 
measures of PRORURAL and POSEI. Since POSEI is oriented mainly to dairy production, 
some variables chosen from the Agricultural Census were related to animal holding and 
agricultural population such us the number of dairy cows, the livestock density etc. The most 
relevant measures of PRORURAL are enhancing farm competitiveness, mainly the 
investment in agricultural equipment and the indicators for farm machinery (number of tractors 
and mobile milking machines, milking parlours). 

In the second step, the economic indicators chosen are total VGA and primary sector VGA 
per capita. The environmental indicators are the density stock and the CO2-eq. The social 
indicator is the importance of the rural population for the Azorean population. 
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The GVA per capita was estimated according the value of GVA in 1989, 1999 and 2009 (€) 
and the population living in the Azores in the same period. (Sebastião et al., 2012; SREA/INE, 
n.p.).  

The primary sector GVA per agricultural population was estimated according to the value of 
the primary sector GVA in 1989, 1999 and 2009 and the agricultural population in the Azores 
in the same period (Sebastião et al., 2012; SREA/INE, n.p). 

The CO2-eq was estimated by tier (level 1) (IPCC, 2007). According to this source, for Western 
Europe, the emission factor of methane CH4 of dairy cows (with an average milk production of 
6000 Kg/head/year) is 117 kg of CH4/head/year and 57 kg of CH4/head/year for other cattle 
(includes bulls, calves and growing heifers). To convert methane into CO2-eq the conversion 
index of 1 ton of CH4 is equal to 25 ton of CO2eq (IPCC, 2007). In the Azores’ dairy farms Silva 
et al. (2016) found the value of 115.5 kg of CH4 and 2.9 ton of CO2-eq per cow and per year. 
The dairy cows and other cattle data of 1989, 1999 and 2009 is provided by Sebastião et al. 
(2012) and methane emission is provided by IPCC (2007). The VGA and resident population 
were calculated with information provided by Sebastião et al. (2012) and SREA/INE (n.p.). 

Results 
The average size of agricultural holdings increased from 4.8 ha (1989) to 8.9 ha (2009). The 
holding number decreased from 24706 (1989) to 13541 (2009) and the VPPT register a value 
of EUR 316681 thousand (2009) (Table 8). 
 

Table 8. Agricultural holding features in Azores, in the years 1989, 1999 and 2009 

  1989 1999 2009 Variation 

1. Average size of agricultural 
holdings (ha) 4.8 6.3 8.9 ↑ 

2. 

Indicators for the community of 
typology of farms     

i) Holdings (No.) 24 706 19 280 13 541 ↓ 
ii) VPPT (103 €) of farms 
specialising in livestock 
production. 

n.a.  n.a. 316 681 - 

Source: adjusted from Sebastião et al. (2012). 
 
In the Azores, over the period 1989 to 2009, the animal density increased from 1.43 to 1.71. 
In addition, the cattle per farm increased from 15.8 to 32 and the dairy cows per farm from 
10.3 to 28.2. (Table 9). 

The farm machinery also increased markedly from 1989 to 2009 (Table 9). The number of 
farms with agricultural equipment had increased dramatically: from 2716 (1989) to 4893 
(2009); with the number of tractors increasing from 1899 (1989) to 2630 (1999) and to 3750 
(2009). This almost doubling was support by PORURAL programme. Before the entry into the 
EU there were no milking parlours and most farms had manual milking. No data are available 
(n.a.) for the years 1989 and 1999, but in 2009 there were 2166 milking machines and 37 
milking parlours.   
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Table 9. Effective animal and machinery, in Azores, in the years 1989, 1999 and 2009 

  1989 1999 2009 Variation 
1. Effective Animal     

i)  Livestock (No.) per ha of SAU in RAA 1.43 1.72 1.71 ↑ 

ii) Cattle (No. of animal/farm) by exploration 15.8 24.1 32.0 ↑ 

iii) Dairy cows (No. of animal/farm) farm in 
RAA 

10.3 19.3 28.2 ↑ 

2. Indicators for farm machinery     

i) Farms with farm equipment (No.) and type 
of agricultural machinery 

2 716 4 490 4 893 ↑ 

ii) Tractors(No.) of farms and classes of SAU 1 899 2 630 3 750 ↑ 

iii) Milking parlours  (No.) of farms and old 
milking parlours 

n.a n.a 373 - 

iv) Mobile milking machine (No.) of farms and 
age of the machines. 

n.a n.a 2 166 - 

Source: adjusted from Sebastião et al. (2012). 
 
The importance of family farming population in the resident population had decreased (1989-
2009), from 38.8% to 17.2%. Farmers with agricultural training (24,205 to 13,360) also 
decreased by about 44.8% (Table 10). The familiar population declined by 54% between 1989 
and 2009.  

Table 10. Agricultural population features in the Azores in the years 1989, 1999 and 
2009 

  1989 1999 2009 Variation 

1.  
Population and farm labour.     

i) Importance of family farming population 
in the resident population (%) 

38.8 % 28.3 % 17.2 % ↓ 

2. 

Population and agricultural labour.     

i) Farmers with agricultural training (No. of 
individuals) and type of agricultural 
training 

24 205 18 670 13 360 ↓ 

ii) Sole holders (No.) who want to maintain 
agricultural activity and continuity of 
reason. 

n.a n.a 12 829 - 

3. Family farming population (No. of 
individuals). 92 351 68 340 42 481 ↓ 

Source: adjusted from Sebastião et al. (2012) 
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The GVA per capita increased significantly from 1641€ (1989) to 13244€ (2009), as seen in 
Table 11. The primary sector GVA per agricultural population also increased from 970€ per 
capita (1989) to 6402€/capita.  Milk production almost doubles its value from 1989 (270.3 
million litres) to 2009 (540.2 million litres). So for the economic indicators there is an overall 
positive impact (Table 11). 

Table 11. Economic, social and environmental indicators from 1989 to 2009 in the 
Azores 

 1989 1999 2009 Variation 
Economic indicators: 

i. Gross Added value per capita (1)(2) 
ii. GVA of the Primary sector  per 

agricultural population (1)(2) 
iii. Milk Production(106  litres)  (3) (4) (5) 

 
1 641 
970 
 
270.3 

 
10 425 
3 702 
 
474.2 

 
13 244 
6 402 
 
540.2 

 
↑ 
↑ 
 
↑ 

Environmental indicators: 
i. CO2-eq emission Bovine (ton/year) 
ii. Density stock (animals per hectare) 

 
395 
407 
1.43 

 
487 
747 
1.72 

 
493 
058 
1.71 

 
↑ 
↑ 

Social Indicators 
i. Percentage of rural population (1) 
ii. Farmers >64 years old (%)(1) 
iii. Farmers <34 years old (%)(1) 

 
38.8% 
13.6 
51.7 

 
28.3% 
15.2 
46.4 

 
17.8% 
16.0 
38.5 

 
↓ 
↑ 
↓ 

Source: (1) Adjusted from Sebastião et al. (2012); (2) SREA/INE, (n.p); (3) Séries Estatísticas: 
1980 – 1995 (SREA, 1995); (4)Séries Estatísticas: 1996 – 2006 (SREA, 2009); (5)Açores em 
Números 2009 (SREA, 2010). 

Looking at the environmental indicators (Table 11) the Bovine CO2-eq emission increases 
slightly from 395 407 ton/year (1989) to 493 058 ton/year (2009), as does the density stock 
(from 1.43 to 1.71 animals per hectare). The change in both these environmental indicators 
results in a negative impact. 

Table 12 shows the calculation of the Tons of CO2-eq/Year dairy cows and for other cattle. 

Table 12. Emission (ton) in CO2-eq, in the Azorean agriculture over the years 1989, 1999 
and 2009 

 1989 1999 2009 
Number of dairy cows   78 132   98 688   92 371 

Number of other cattle 117 103 139 709 156 382 
Tons of CO2-eq/Year dairy cows 228 536 288 662 270 214 

Tons of CO2-eq/Year other cattle 166 871 199 085 222 844 

Total tons of CO2-eq/Year 395 407 487 747 493 058 
Source: Elaborated by the authors. 
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In 2009 the agriculture farming population was 42 481 people, which represented 17.8% of 
the total Azores population Sebastião et al. (2012). This percentage has decreased over the 
period studied from 38.8% to 17.8%.  In spite of the Young Establishment measure, farmers 
are getting older. This is shown by the increasing percentage of farmers more than 64 years 
old (13.6% to 16%) and the decline in the percentage aged less than 34 years (from 51.7 to 
38.5%).   

Conclusions 
The Azorean agriculture had changed a lot over the period  1989 to 2009 with the contribution 
of the European programmes support of PRORURAL and POSEI, mainly regarding their 
economic results (GVA) and the provision of capital (equipment and buildings) for farms. 
However, there are other factors which also contribute to this development which are provided 
by the Azores Regional Government, such as the support of SAFIAGRI - Financial Investment, 
providing an operating fund with a low interest rate. 
 
The agricultural population is getting older, in spite of the good execution of the Farmers 
Young Establishment measure, and any growth of the population is far away from the 
desirable agricultural population rejuvenation. 

The Professional Training measure is not enough to promote a desirable rural development 
and this missing professional training is recognised by farmers and other local agents (Silva 
& Mendes, 2012).  

The dairy activity is the main measure of POSEI and the PRORURAL mainly promote 
investment in agricultural equipment.  

The diversification of agriculture is increasing but is not enough to reach the Azorean food 
security; which is one of the objectives of PRORURAL. 

In general, from both the economic and social contexts, the POSEI and PRORURAL 
programmes have increased the production of agricultural development in the Azores. 
However the environmental indicators show a negative trajectory and highlight an apparent 
conflicting impact between economic and environmental indicators, as seen with animal 
density stock and environmental emissions. 
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Workshop 5.4: Exploring farmers’ conditions, strategies and performances in a 
context of multi-dimensional policy requirements, market imperfections and 
globalisation: towards a conceptual model 
Convenors: Erik Mathijs, Gianluca Brunori, James Kirwan, Damian Maye, Steven van Passel, 
Sebastien Treyer and Anna Maria Haring 
 
Farmers face various regulatory, factor, demand and financial conditions at different levels: 
global, European, national, regional and local. Regulatory conditions refer to the Common 
Agricultural Policy (CAP), environmental legislation, zoning laws, food safety standards, 
financial policies, competition policy, etc. Factor conditions refer to the access of farmers to 
land (including natural resources and ecosystem services), labour and capital on the one hand 
and external inputs (e.g., chemicals, fertilisers, energy) on the other. Demand conditions refer 
to the various output markets in which farmers sell their output.  This ranges from global food 
supply chains to local food systems, and involves a range of organisational arrangements 
such as spot markets, contracts and cooperatives; payment for ecosystem services schemes 
should also be considered. Conditions related to finance and risk management refer to 
farmers’ access to credit and risk management instruments aimed at capital investment, 
working capital, hedging, etc. These various conditions are interrelated: for instance, the CAP 
has significant impact on land markets (capitalisation of direct payments), risk management 
(payments are buffers independent from markets), output markets (tariffs, producer 
organisations), etc. But these interrelationships are not well understood. 

The aim of the workshop was to analyse farmers' strategies for dealing with external conditions 
and to identify sustainable practices and policies in the agricultural and food sectors that 
support the sustainability of farmers in a context of multi-dimensional policy requirements, 
market imperfections and globalisation. The working group accepted papers that contribute to 
constructing a conceptual framework of market imperfections, policy requirements and their 
implications for farmers from various theoretical perspectives and disciplines, including but by 
no means limited to theories of risk management, farm business studies, political economy 
and structuration theory, social embeddedness, neoclassical economics and financial market 
studies, commodity and value chain analysis, food regime theory, political ecology and 
poststructuralism. This conceptual framework was built in order to capture the 
multidimensionality of conditions shaping farmers’ strategies, vulnerabilities and performances 
(economic, environmental, social), the complexity of their drivers and their diversity across 
commodity sectors and regions. 

At present, conditions, strategies and performances of farmers are variously defined and 
understood, depending often on the perspective of the stakeholders involved and the 
geographical and national context. To establish a more consolidated understanding of the 
multiple dimensions of conditions, strategies and performances, it is necessary to 
acknowledge and understand how these are understood and discussed among the range of 
stakeholders and disciplines involved. 
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How transaction costs shape market power: conceptualisation and policy 
implications  

 

Bonjean, I. and Mathijs, E.  
  
Sustainable Food Economies Research Group (SFERE), Belgium  
  
 
Abstract: This paper conceptualises how market imperfections and transaction costs 
influence farmers’ strategies for addressing changing external conditions. Such an integrated 
understanding is necessary for a new appraisal of the public policy role in order to develop 
robust solutions. We list the current changes affecting the agricultural sector and discuss how 
market power and adjustment costs may affect the spectrum of actions a farmer could take. 
Then we analyse the resulting new organisational forms emerging in agriculture. In particular, 
we focus on horizontal cooperation and vertical coordination. Finally, we question the 
changing role of government and how public and private mechanisms may reinforce each 
other or instead counteract.  
 
Keywords: Market power, transaction costs, vertical coordination, cooperatives  
 
  
Introduction   
Primary production, that is agriculture, fisheries and aquaculture, forms the foundation of the 
food system. This key role induces a strong influence on society’s welfare. That’s why study 
of the agricultural sector efficiency should be of the highest importance for scientific research. 
The theory of market efficiency has evolved and the prevalence of market imperfections is 
nowadays fully acknowledged. In particular for farmers, the existence of transaction costs 
highly shape its structure and performance. Indeed, as economic agents, primary producers 
aim at generating a sufficient amount of income, but their financial conditions are highly 
dependent on public and private actors they are interacting with. Because of the existence of 
transaction costs, business interactions lead to market power inducing an unequal distribution 
of the cost of market imperfections.  
  
In this paper, we conceptualise how market imperfections and in particular transaction costs 
influence the strategies that farmers will adopt following changes in conditions. Such an 
integrated understanding is necessary for a new appraisal of the public policy role in order to 
develop robust solutions. To do so, we first describe the nature of the farm and the market 
imperfections affecting it. We then list the current changes affecting the agricultural sector and 
discuss how market power and adjustment costs may affect the spectrum of actions a farmer 
could take. The following section analyses the resulting new organisational forms emerging. 
In particular, we focus on horizontal cooperation and vertical integration. Finally, we question 
the changing role of government and how public and private mechanisms may reinforce or 
instead counteract each other. We finish with our conclusions. 
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The nature of the farm and the farmer’s web of transactions  
A farmer converts a set of inputs into a set of outputs using a set of production factors (land, 
labour and assets) and a set of technologies. What the farmer does not produce himself needs 
to be bought from other actors through market-based transactions. Decisions are made based 
on the relative prices of outputs and factors of production that reflect their opportunity costs.   
  
  

  
Figure 1. The nature of the farm  

  
Overall, neo-classical economic theory posits that the resulting market-based equilibrium will 
efficiently allocate scarce resources, thus creating the highest welfare for society. However, 
this credo is based on four critical assumptions:  

  
1. There is perfect information, that is, knowledge about all relevant issues exists and is 

distributed equally among economic actors. This ensures that the price formation is 
perfect in such a way that it includes all costs induced by production. Given that all 
actors are perfectly informed about prices which are themselves perfect, decisions are 
optimal.  

 
2. There are no adjustment costs, that is, consumers can change supplier without cost, 

producers can change buyer at no cost or producers can change their production 
orientation freely. Hence, farmers can perfectly adapt to changes in the conditions and 
move to the newly optimal resource allocation.  

 
3. There is no uncertainty on production, prices, and all necessary information to take 

optimal decisions in the long run. Hence, farmers take decisions in a non-probabilistic 
setting and optimise based on certain output. There is no risk associated with their 
decision.   

 
4. Economic actors behave rationally, that is not opportunistically.  

  
Both empirical evidence and new theoretical advances have contested these conditions. 
Williamson (2000) introduced the more realistic “science of contract” instead of the too 
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theoretic “science of choice”. To understand the motivation of this shift, one needs to clearly 
identify how real transactions differ from the neo-classical assumptions. Differences can be 
grouped under five classes of market imperfections: imperfect information, externalities, 
uncertainty, bounded rationality and the existence of transaction costs. Because the structural 
changes in the conditions of the agricultural sector and food production have led to a new 
appraisal of the latter of these five market imperfections, we will shorty describe the first four 
and focus on the fifth one. Yet it bears emphasis that market imperfections are intrinsically 
interacting such that the study of one cannot be completely disentangled from the appreciation 
of the others.  
  
A first market imperfection is that information is often imperfect and distributed unequally 
between actors so that some parties have informational advantage. Asymmetric information 
induces some cost of monitoring in order to incentivise agents to behave according to one’s 
interest and to prevent moral hazard. In the same vein, imperfect information also affects 
consumers who are often blinded about the intrinsic quality of products. That is why often a 
producer needs to signal the type of products he sells in order to attract the consumer valuing 
his product the best and to capture the highest share of the surplus. Finally, society’s welfare 
is affected by missing information about resource scarcity. Indeed, as water, land, pollution, 
etc. are difficult to measure, they are not integrated into the price formation mechanism and 
hence environmental externalities are often not considered in the choice of resource 
allocation.  
 
Second, there is uncertainty about production and prices. This is particularly the case in 
agriculture, as nature, which is often unpredictable, is one of the main determinants. Moreover, 
when products are commercialised, the literature identifies three types of risk: primary, 
competitive and supplier-based (Sutcliffe & Zaheer, 1998).  
 
Third, an agent’s rationality is bounded. Indeed, human beings are limited in their capacity 
to foresee all possible states of the world and the associated set of probabilities and output. 
That is why they tend to behave opportunistically, making relationships unstable.   
  
The fourth and most important market imperfection is that the simple fact of selling production 
induces costs, so-called transaction costs (Coase, 1937). Indeed, transactions in markets 
are not frictionless and hence inflate opportunity costs by other costs associated simply with 
the fact of entering the market. Transaction costs can take two forms: they can be proportional 
or fixed (Key et al., 2000). The former increase proportionally with the number of units 
exchanged and are associated with transportation and imperfect information. The latter act as 
a lump-sum tax and include the costs of search for customer or salesperson, the negotiation 
and bargaining costs and the cost associated with monitoring - that is screening, enforcing 
and supervising (Key et al., 2000). If they do not induce subsidies or higher prices, the key 
point here is that usually these costs are borne by actors upstream, i.e. farmers. Hence, to 
save on transaction costs, farmers may engage in long-lasting relationships with suppliers and 
buyers.   
  
Transactions costs coexist with another type of costs: adjustment costs. Indeed, when 
farmers decide to alter their input mix and/or output mix in order to respond adequately to 
changes in conditions, new transactions may have to be organised. These potentially lead to 
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new relationships and hence new transaction costs. The resulting adjustment costs act as 
barriers preventing exit of a given type of production and hence reduce the potential of the 
market to readjust to the new optimum. Farmers’ adaptation to the new conditions might 
induce two types of adjustment costs: short term versus long term change in the cost structure.   
  
First, we define short run adjustment costs as those that only relate to the amount of inputs, 
with given levels of quasi-fixed and fixed inputs. Operational decisions are made in the short 
run within the framework of strategic choices and relate to the amount of inputs and outputs. 
These decisions are determined by the relative opportunity costs of all inputs and outputs and 
are facilitated by working capital markets (including supplier credit and buyer advance 
payments).  
 
Second, adjustment costs can result from changes in the long run. These are linked to 
strategic decisions which are decisions in the long run related to the technology set used and 
to whether to make or buy certain inputs or factors. These decisions are facilitated by equity 
capital markets in case not enough own financial resources are available. Hence, they also 
affect the level of debt of the farmer.   
  
Two final remarks are worth stressing in order to completely grasp the nature of the farm and 
how its structural form determines the set of strategies available to the farmer following 
changes in market conditions. First, if consumers and producers were to be a single integrated 
entity, market imperfections in general and transaction costs in particular would not exist. As 
the overall agricultural economy evolved from auto-consumption to market-based production, 
transaction costs appeared and have tended to increase. Transaction costs explain why some 
farmers still do not find it profitable to enter the market in developing countries and prefer 
consuming all that they produce (Eswaran & Kotwal, 1986; Sadoulet et al., 1998; Goetz, 1992; 
de Janvry & Sadoulet, 1994). The second relevant observation is that during the last decades, 
there has been a shift from family farming to bigger but more specialised farms. This is mainly 
explained by the gains from labour specialisation and economies of scale. However, this new 
structural form required gradually more trade with external actors so that the decrease in family 
farming has changed the type and distribution of business costs. In particular, farmers now 
have to interact with external actors downstream, whereby they could lose part of their freedom 
and take the risk of bearing a higher share of transaction costs. Indeed, the division of tasks 
between different entities leads to power games inducing that additional costs caused by 
changing market conditions might be shared unequally within the chain of actors. Yet the 
potential concentration at the farm level is limited. This is explained by the seasonal constraints 
placed by nature, inducing the trade-off between gains from specialisation and the subsequent 
increase in monitoring costs due to moral hazards problems (Allen & Lueck, 1998). Because 
it depends on nature and its rather unpredictable events, the organisational configuration of 
the farm is more restricted than its closest structural identity, the firm.   

  
Changes in external conditions   
The structure of the farm greatly shapes how farmers will suffer from changes in external 
conditions and the potential answer they will be able to develop to cope with these changes. 
A change in conditions can affect either inputs, outputs, factors or technology (Porter, 1998). 
According to the market imperfections prevailing on each of these, a change in conditions in 
one of them will have a relatively small or large effect on the situation of the producer and the 
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set of strategies he will need in order to cope with the new conditions. Hence, the proportion 
of the farm’s functioning that is market-based will greatly determine the intensity at which it will 
be affected by external conditions.   
  
The spectrum of actions a farmer could take following changing conditions depends on two 
characteristics of his current business: market power and adjustment costs. First, the degree 
of market power is reflected in the ability of an actor to raise prices above marginal costs. It is 
inversely correlated with the competition the actor faces on a given market. That is, the lower 
the competition, the higher the power of an agent to rule the market toward its profits. Second, 
adjustment costs, as defined supra, are the costs of changing the trajectory of the farm. Hence, 
it is proportional to exit and entry costs of a new activity. In this measure, sunk costs play a 
big role as they are unlikely to be reallocated to an alternative activity and weight the level of 
indebtedness of the farmer. Hence, adjustment costs depend on the level of specialisation of 
the farm: the more the farm is specialised, the bigger the adjustment costs. Figure 2 shows at 
which level of the farmer’s decision-making process both market power and adjustment costs 
may come into play. Market power is linked to the number and distance of potential 
inputs/outputs. It is negatively correlated with the number of potential competitors and 
positively correlated with their distance in terms of product and business characteristics.    
  
Imagine that an actor in the farmer’s web changes his behaviour, to reinforce his 
competitiveness or simply to answer to new regulations, in such a way that costs are 
transferred upon the farmer. These would be externalities or spillover costs. These spillover 
costs alter the opportunity costs the farmer faces, such that he may want to take action either 
to avoid the spillover cost by changing supplier or buyer, or by adjusting his farm plan 
according to the new relative prices. How much of the new costs will be transferred to the 
farmer depends on his market power and adjustment costs because it is intrinsically linked to 
the possibility of both actors in the relationship to switch to an alternative contract. Hence, the 
adaptation capacity of the farmer depends on the existence of an oligopsony or even a 
monopsony downstream and the number of similar farmers he is competing with. How much 
a farmer can distinguish himself from the rest of the sector and what distance he holds to his 
competitors in terms of the quality of their products, crucially determine the bargaining power 
he will have towards a buyer who needs the type of products he sells. Then how much the 
farmer is dependent on the actor he is dealing with will also shape the share of the burden he 
will not be able to escape from because of unevenly distributed power.  
  
    
  

1926



 

 
  
  
Figure 2: Market power and adjustment costs  
  
During recent years, changes in conditions affecting the entire food market have required 
tremendous adaptations from farmers. The list of changing conditions is extensive, so that it 
is hard to provide an exhaustive description of it. At the top of these conditions, changing 
society’s expectations towards farmers is the most prevalent one. While for decades the focus 
was on increasing farmers’ income and welfare through agricultural extension and the 
resulting production increases, nowadays farmers are called to respect a set of “best 
management practices”. The latter is designed by external actors whose main objective is food 
safety, resource conservation and environmental sustainability. In line with this, consumers’ 
preferences are changing: not only do consumers want enough food, but they also require 
food to be of high quality, diverse, healthy and sustainably produced. In general, given the 
strengthening environmental pressure, farmers are asked for more sustainable management. 
This leads to increasing costs due to new regulations. Products must respect tight guidelines 
and high quality requirements which induce high transaction costs (Hobbs & Young, 2000). In 
addition, climate change has increased output uncertainty and hence risk associated with 
farming activities. Farmers, while being unsure about nature, not only need to cope with the 
risk of current choices but also need to undertake new investments in order to adapt their 
practices. Moreover, on the list of major changes in conditions, stands the reduction of global 
trade barriers. On the one hand, it enables price reduction through stronger competition and 
hence improves society’s welfare. On the other hand, while farmers have to compete with an 
increasing set of competitors, national regulations are not always necessarily harmonised at 
a global level, leading to unfair, unstable and unpredictable competition. The growing role of 
financial markets also affects the scope of farmer’s decision-making processes, making it 
enormously more complex and bringing tremendous uncertainty about price determinants. 
Finally, the decrease in the share of land still available increases the difficulty of starting a new 
activity and the level of farm’s indebtedness due to high land cost. This observation reinforces 
barriers to entry, hampering young farmers from starting a new activity. It prevents new blood 
from entering the agricultural sectors and thus limits the potential for new ideas and reforms 
of the system as a whole.   

1927



 

  
Emergence of new organisational forms    
To cope with the threat of increasing transaction costs following changes in conditions, farmers 
are engaged in two types of strategies. First, horizontal cooperation entails a collaboration 
among farmers to capture economies of scale or increase market power. Here, farmers take 
the initiative. Second, vertical cooperation entails a collaboration between farmers and other 
supply chain actors. Farmers are not usually in the lead here.  
  
Horizontal cooperation  
A first action small producers have found to be successful is the formation of associations to 
bargain collectively with sellers of inputs or buyers of produce. The mechanism behind this 
strategy is a reduction in the number of parties: as the buyer tends to a monopsonistic power, 
sellers act collectively to reduce the number of their voices and hence increase their 
bargaining power. One necessary condition for the success of this strategy is that none of the 
cooperative members deviate from the ex-ante agreement. Ensuring the latter commitment 
relies on two characteristics: (1) none of the producers should be big enough to undertake the 
contract alone; and (2) a large cost of deviating should be credibly announced or informally 
known and believed ex-ante.   
  
Figure 3 gives a simple representation of this evolution of transactions, within a very simplified 
supply chain involving sellers and buyers. All production steps are assumed to be confined 
within the same enterprise. Letters distinguish sellers according to the set of products they 
sell. The same applies to buyers. Hence both SA are two different farms which produce the 
same set of crops.   

  
  

 
  

Figure 3.  Evolution of transactions  
  
In the first branch, many transactions take place between a high number of sellers and buyers. 
Then, sellers and buyers concentrate and specialise: some sellers merge with other ones of 
the same type while the same appear on the buyer side. Hence, in the second phase, the 
number of transactions is relatively reduced. Finally, in the last branch, some sellers decide to 
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cooperate: they bargain collectively with buyers. On the other hand, the fusion of buyers 
exacerbates. The number of transactions appears to be even more reduced.  
  
What can be observed in general is that buyers’ market-power has increased through the 
mergers leading to an oligopsony. However, the same appears on the sellers’ side, even 
though their merging potential is intrinsically more limited. Moreover, within the cooperative, 
adjustment costs are reduced thanks to the possibility of shared investments. This limits the 
risk of hold-up from buyers. The main risk for collapse of the cooperative is that one member 
takes over the other ones. However, according to Allen and Lueck (1998), this phenomenon 
would be rather limited because of the moral hazard costs associated with nature. Hence, in 
our setting, it is more likely that SA eats up Sc than SA because merging with SA would increase 
risk (because of the idiosyncrasy of shocks) and monitoring costs.  
    
Vertical cooperation  
Another tool is the development of new contractual forms. That is, actors write down bilateral 
commitments in order to avoid moral hazard problems and reduce transaction costs. 
Production and marketing contracts have been set in all subsets of the supply chain, from 
producers to processors and then retailers, so that actions are gradually more predictable and 
decided ex-ante. Hence, actors tend to coordinate. Vertical coordination is the means by which 
products move through the supply chain from producer to consumer (Mighell & Jones, 1963). 
To optimise production processes and costs, actors also gradually specialise more. Tasks 
tend to be harmonised or outsourced. This leads to very specific types of contracts in order to 
organise strategic alliances, joint ventures or franchising practices, among others (Young & 
Hobbs, 2002). Actors in the supply chain recognise each other to be complementary and take 
complex bilateral or multilateral well-written commitments in order to prevent agency issues.   
  
Producers also rely on market segmentation in order to catch the biggest share of the 
consumer surplus. They do so by very differentiated products and the signalling of their quality 
to well-targeted consumers. It can also take the form of niche markets for new types of goods, 
facilitated by raising consumer demand for specific food products and by progress in 
agricultural biotechnology (Young & Hobbs, 2002). Signalling product quality is the key action 
to ensure good price reward of new sustainable practices. In this respect, labels are widely 
used nowadays. However, labels are very expensive and constitute a lump-sum cost. Hence, 
labelling needs not only to be well compensated by a much higher consumer willingness to 
pay but also by a catch of a non-negligible share of the market.   
  
Vertical coordination may also have some disadvantages. First, because it induces thinner 
and hence more volatile spot markets, it increases risk for farmers not benefiting from 
contracts, and hence in particular smaller farmers and those from the developing world. 
Moreover, it increases the share of the market where the price in unknown and hence induces 
less transparent price formation and information (Young & Hobbs, 2002). Vertical coordination 
may thus increase information and negotiation costs for the farmer. Indeed, because long-
term contractual obligations tremendously constrain farmer’s future choices, engaging in one 
of these relationships means seriously comparing it with other potential alternatives. Second, 
the resulting increase in adjustment costs strengthen the positions of some actors at the cost 
of others. In particular, because contracts usually lock farmers into a relationship with retailers, 
the bargaining power of the latter is usually reinforced at the expense of the former (Hurt, 

1929



 

1994). An implication might be that retailers decide to change conditions and report the 
induced costs onto farmers because they do not have outside options. Third, another increase 
in adjustment costs comes from the investment in very specific assets following specialisation 
choice. Hence, not only adjustment costs are raised by the one-shot transaction cost of 
changing relationships but also by the disinvestment and reinvestment costs associated with 
a very specific production process. Another additional cost, which might be considered as non-
rational, lies in the emotional costs for farmers of adopting a more systematised and blinded 
way of producing, where he does not necessarily see the final output of the chain he is part 
of. Finally, the requirement for sophisticated production skills and capital constitutes a barrier 
to entry for some producers. It is then likely that retailers will concentrate their contracts on a 
small group of producers in order to limit transaction costs (Boehlje, 1999). Fourth, when 
actors are organised in supply chains, additional costs will fall on each of them given that 
specific practices must be applied in every step of the production process. Hence, if 
competition is high in one stage of the supply chain and induces aggressive strategies, this 
might oblige upstream producers to change their practices and hence bear new costs. The 
probability that farmers will not be compensated for these new costs is inversely correlated 
with the level of their outside options. Hence, farmers with low market power might find it more 
secure to invest in additional transaction costs in order to safeguard their economic interests 
and to decrease the risk of being subject to opportunistic behaviour. Fifth, the organisation in 
supply chains may strengthen vulnerable situations due to the existence of squeezed actors. 
Indeed, market imperfections for inputs and outputs may reinforce each other leading to a 
price-cost squeeze when the input is essential. In the same vein, spillover costs on a factor 
(e.g. land) means that the farmer wants to change his plan so as to obtain a higher return on 
that factor.  This can be hindered by the fact that there is also a spillover effect on inputs (e.g., 
fertiliser)  
 
Changing role of government: how public and private mechanisms may reinforce or 
counteract each other   
The kinds of changes affecting the farming system are likely to call for a rethinking of 
agricultural policy as a whole. Economic theory states that without market imperfections the 
role of governments would be nil because prices would integrate all types of costs, assuming 
that consumers are able to determine what is good for themselves. However, as markets are 
not perfect, the traditional role of government has been to correct market failures and 
information asymmetries. That is why the main aim of political intervention is to remove the 
aforementioned distortions which affect not only producer welfare but also consumer welfare. 
This used to be done through the provision of public price reporting, publicly funded research 
and development activities, education and extension activities.   
  
Yet, the role of government is complex and dual, having to balance between societal welfare 
and protection of producers (as food providers and individuals). One striking observation is 
the translation of increased requirements from society with respect to sustainability into public 
regulations, at farmers’ cost. To counterbalance the resulting loss, institutional mechanisms 
that aim to reduce these new costs have emerged, such as the direct payments from the EU’s 
Common Agricultural Policy (CAP). However, as support from the state has increased, 
requirements in term of farming practices have also raised considerably so that it is hard to 
conclude on the net welfare improvement for farmers. Moreover, as government keeps on 
providing subsidies, they also accentuate price distortion and thus unfair competition, so that 
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it incentivises farmers to look for solutions outside of the free market. In this respect, one 
meaningful observation is that the agri-food sector as a whole is experimenting with new tools 
to cope with the rising costs, reflecting a partial failure of the state.   
  
Another relevant remark is that public support helps farmers start a new activity in the form of 
the CAP’s second pillar payments, but exit support seems to be rather absent. This lack of 
flexibility, reinforced by specialisation trends, explains why some farmers keep on producing 
goods in a non-optimal or even unsustainable way. Those are consequences from sunk-costs, 
which calls for new agricultural policy.   
  
Overall, the sector nowadays is characterised by a mix of private and public policy. First of all, 
there is stronger private sector involvement and leadership. This is mainly reflected by 
producers’ associations. Economic theory predicts under-investment by farmers due to risk 
aversion, under-evaluation of potential return and lack of exclusivity and rivalry. This leads to 
a market failure whereby public investment is needed. However, due to technological 
advances, it is often now possible to secure investments (Young & Hobbs, 2002). Moreover, 
labelling is increasingly undertaken by the private sector, GlobalGAP being one meaningful 
example of how the number of different standards has risen sharply. However, a large increase 
in the number of labels increases the cost for the consumer to get the information behind each 
of them. This is a new potential role for the public sector: ensuring that trust of the consumer 
in labels is well-placed. However, the increase in contracting and vertical coordination also 
places the control of markets outside the scope of government. Transactions are less 
transparent and hence sometimes unfair. Illegal behaviour is also less likely to be correctly 
monitored by government. However, monitoring could take place thanks to the existence of 
some informal mechanisms. Indeed, because actors are organised in well-integrated supply 
chains, where they often meet, they are likely to hold more information about each other than 
the government does. Moreover, as they are organised in supply chains, sanctions or 
reputational breach of one of them is likely to affect the entire chain of actors. That is why 
government may count on the whole chain of actors to monitor their own practices within a 
given supply chain. This informal mechanism would work only if threat is high, that is the 
probability of detection is high, and the cost of deviating is also large enough.   
  
Finally, a remaining remark about governance mechanisms and their interplay lies in the 
heterogeneity and well-adaptation of the set of tools needed. Indeed, to analyse what is the 
need for policy from government, one needs to understand first what already exists. This is 
different according to the sector as the nature of the products determines the type of 
relationship that prevails and hence the extent and type of market failure. Some sectors have 
been characterised by market failure for ages and have hence developed solutions to cope 
with it while some other sectors face new market failures which affects the position of certain 
actors who do not always have the tools to fix it. In the latter situation, there is room for new 
governmental policy. In any case, new governmental forms will likely be of a hybrid type, that 
is, a mix of elements from both markets and hierarchy (Phil, 2000).  
  
Conclusions   
In this paper, we reflect on the structure of the farm and the farmer’s web of interactions. The 
existence of market imperfections has now been fully acknowledged and researchers 
investigate their nature and how they impact farmers. We list these market imperfections and 
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focus on the prevalence of transaction costs. Indeed, the simple fact of selling products 
induces these types of costs. Moreover, the change in farms’ structural form has required 
gradually more trade with external actors so that the type and distribution of business costs 
has changed. However, market imperfections not only affect farmers but also interact with 
each other. Hence, according to the market imperfections prevailing on each factor of the farm, 
a change in conditions on one of them will have a relatively small or larger effect on the 
situation of the producer and thus the set of strategies offered to him.   
  
This being said, we show that market power and adjustment costs play a particularly big role 
in how a farmer will suffer from a change in a given condition. This will determine the share of 
the burden the farmer will have to bear because of unevenly distributed power. In particular, 
gradually more powerful retailers combined with reinforced stringent regulations, heavily affect 
farmers. To cope with it, farmers are engaged in two types of relationships. First, horizontal 
cooperation entails a collaboration among farmers to capture economies of scale and increase 
market power. Second, vertical cooperation entails a collaboration between farmers and other 
supply chain actors. In the first form of collaboration farmers take the initiative, while in the 
second one they are usually not in the lead.     
  
The new structural form of the agricultural sector as a whole calls for a rethinking of public 
policy. Indeed, the fact that private actors are experimenting with new tools to cope with raising 
costs partially reflects a failure or inadequacy of policy intervention. Overall, the sector 
nowadays is characterised by a mix of private and public policy. Interestingly, the closed 
interactions between actors of supply chains might induce new incentive and mechanisms as 
sanctions and reputational breach of one of them is likely to affect the entire chain of actors. 
Finally, the set of tools needs to be well-adapted to the nature of a given sector, as this 
determines the type of market failure and the already-existing solutions actors have put in 
place in order to cope with them. However, not only does government need to give well-
targeted and heterogeneous solutions to different sectors but they should also not under-
estimate the need of unlocking farmers stuck in non-optimal situations, that is help transition 
between the different sectors.   
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Abstract: This paper aims to contribute to the further development of the theoretical 
framework of the Conditions-Strategies-Performances (CSP) framework by testing it in three 
case studies. The CSP framework helps to explore farmers' conditions, strategies and 
performances in a context of multidimensional policy requirements, market imperfections and 
globalisation. The basic assumption sees conditions as drivers for farmers’ strategies that 
then result in performances of the sector. The approach consists of four steps aiming to 
identify changes in framework conditions over time, resources among relevant groups of 
primary producers, adaptation strategies and finally, to explore the related social, economic 
and environmental effects. The practical application is based on three case studies, two 
farmers’ cooperations in Germany and Sweden, and the carp farming sector in Franconia. 
Results show that the approach provides a suitable conceptual framework. Its particular 
strength is the holistic nature of the assessment and that it focuses on changes, dynamics, 
strategic decisions and impacts that matter in societal terms. However, a wider application 
requires the operationalisation of the framework with sufficiently meaningful indicators and 
data and other questions emerging from the application of the CSP concept.  

Keywords: Agriculture, aquaculture, framework conditions, adaptation strategies, 
sustainability, performance indicators, farm management  

 

Introduction  
Primary producers in the agricultural, aquaculture and food processing/marketing sector face 
various challenges when they want to produce in more sustainable ways. Policy and legal 
frameworks, factor and product markets, as well as biophysical and farm-specific conditions 
constitute a complex framework for food production, processing and marketing. Conditions 
that affect financial and risk management play a particularly important role as they impact not 
only on the current economic situation but also on the future competitiveness and viability of 
farms and food businesses.  
The connections between framework conditions and the strategic and management decisions 
made by entrepreneurs are difficult to understand because of the diversity of constellations 
and the complexity of cause-effect relations. For the same reasons, it is difficult to design 
(policy) measures that are universally effective in supporting the introduction or maintenance 
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of sustainable practices. Both together pose a major challenge for policy makers. Crop 
production, animal husbandry, or freshwater fish production and the related businesses need 
effective orientation and support in order to manage the increasingly difficult economic 
situation while at the same time counteracting environmental and climate change impacts. 
Societal expectations regarding the sector’s sustainability, a more efficient use of resources, 
and product and process quality tend to be rather high while the willingness to pay more for 
higher qualities and more sustainable production systems is rather limited.  

This paper wants to contribute to the elaboration and operationalisation of a CSP-based 
methodology for capturing the complex interrelationships between external and internal 
conditions, (adaptation) strategies and (sustainability) performance. The basic theoretical 
framework used is inspired by Porter’s ‘diamond of determinants’ (Figure 1) (Porter, 1990).   

 
Figure 1 a) Determinants of National    b) Multidimensional frame-  
Competitive Advantage (Porter, 1990)                   work conditions for SUFISA   
  

For SUFISA1, we have expanded the multidimensional framework of conditions (SUFISA, 
2015). The basic idea is to make visible and better comprehend the complex 
interrelationships and feedbacks between conditions, strategies and performances (CSP).  

In our contribution, we will use data from three case studies undertaken in the course of the 
EU funded HealthyGrowth 2  and SUCCESS 3 projects for a practical testing of the CSP 

                                                      
1 The Horizon 2020 project ‘Sustainable Finance for Sustainable Agriculture and Fisheries – SUFISA’ is funded by 
the European Commission (EC). The purpose of SUFISA is to identify sustainable practices, policies and markets 
in the agricultural, fish and food sectors that support the sustainability of primary producers.  
2 At the centre of the Core Organic II project HealthyGrowth are 19 case studies in 10 European countries and in 
Turkey.  
Research teams studied producer cooperations such as farmers’ associations or cooperatives, food processing 
enterprises, wholesale and retail companies, as well as consumer initiatives - including the related supply chains 
for organic food.  
(www.coreorganic2.org/healthygrowth)  
3 The Horizon 2020 project Strategic Use of Competitiveness towards Consolidating the Economic Sustainability 
of the European Seafood sector (SUCCESS) is funded by the European Commission (EC). According to the Blue 
Growth Strategy of the EC, SUCCESS aim to consolidate the economic sustainability and competitiveness of 
European fisheries and aquaculture sectors.  
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framework. We expect that the experiences from this practical application will support the 
further operationalisation of the CSP framework.   

Methodology  

Background of CSP framework development  
The Horizon 2020-project SUFISA wants to apply the CSP framework in order “to identify 
sustainable practices and policies in the agricultural and food sectors that support the 
sustainability of farmers in a context of multi-dimensional policy requirements, market 
imperfections and globalisation” (SUFISA, 2015). Our understanding of the term farm or 
farmer includes fish farming even without mentioning explicitly aquaculture. The basic idea is 
to capture the multidimensionality of conditions that influence farmers’ strategies, farm 
vulnerability and sustainability performance. We will use a systems approach in order to 
capture more effectively the diversity, complexity and dynamics in the interrelationships 
between conditions, strategies and performance. Related to this, a system approach will also 
support a more holistic integrated analysis, which in turn seems more commensurate with 
the complex policy-related questions addressed in SUFISA.   
 
Our approach uses a combination of quantitative and qualitative methods. In its final 
application it will also support stakeholder engagement and participatory assessments.   

Conditions, Strategies and Performances  
Conditions, strategies and performances of farmers are variously defined and understood, 
depending for example on the particular perspective of a stakeholder or researcher and the 
particular geographical or cultural context. In the following sections, we will briefly sketch out 
our understanding of the key terms and assumptions applied.  
 
Conditions   
Porter’s work on competitive advantages was the starting point for the development of the 
CSP framework. Porter argues that “competitive advantage is created and stained through a 
highly localised process” and that “differences in national values, culture, economic 
structures, institutions, and histories all contribute to competitive success.” (Porter, 1990)   

Figure 1 contrasts Porter’s competitiveness determinants (Figure 1a) with the framework 
conditions that affect decision-making in the agriculture, fishery and aquaculture industries 
as applied in SUFISA (Figure 1b). In fact, primary producers in the farming and fishery 
industries face a wide range of regulatory, factor, demand and financial conditions at local 
levels (which in turn are affected by global, European, national and regional conditions). Legal 
and policy frameworks include those derived from the Common Agricultural Policy (CAP), 
environmental legislation, zoning laws, food safety standards, financial policies and 
competition policy. Factor conditions include access to land, labour, capital and external 
inputs (e.g. chemicals, fertilisers, energy) and the related costs.   

Demand conditions refer essentially to the requirements as formulated by consumers, 
processors and retailers in various markets. The markets and outlets in which farmers sell 
their produce range from global food supply chains to local food systems, combinations and 
hybrids or nested markets (Van der Ploeg, 2015), and they imply a range of organisational 
arrangements such as supply contracts or marketing associations.  
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Strategies  
“The core of strategy work is [...] discovering the critical factors in a situation and designing a 
way of coordinating and focusing actions to deal with those factors”. (Rumelt, 2011) A strategy 
starts with the definition of long-term objectives, and defines particular courses of action as 
well as the allocation of resources necessary for carrying out these actions. Even when 
decision-makers claim not to have a formalised strategy, the management of the enterprise 
(or chain) is normally oriented through strategic considerations and decision-making. There 
is a rich variety of possible strategies (Mathur & Kenyon, 2011).   

(Sustainability) performance  
The CSP framework relates to performance in the three sustainable development 
dimensions. Decision makers in policy and administration want to know if adjustments in 
legislation or a new policy programme will have positive effects on farmers’ economic 
situation or the protection of national resources. The CSP framework therefore encompasses 
a performance assessment. In our testing, we build on the EU-funded GLAMUR project that 
aimed at assessing the contribution of different types of food chains to sustainability goals of 
the society. Di Masso et al. (2015) explain that economic performance indicators were 
relatively easy to agree. Indicators are based on the key business and financial ratios 
resulting from returns, costs, assets, etc. For sectoral or regional analyses, they highlight 
indicators like the number of farms surviving a trend of closures, the mean farm income and 
dispersion are relevant figures, as well as the number of persons living from farming 
(including family members, farm employees, and seasonal workers.) They saw economic 
viability as a primary condition for the assessment of farm or food business projects. (Di 
Masso et al., 2016)   

For the assessment of environmental performances, a long list of indicators is available. The 
use of indicators depends on the particular situation of natural resource use and nature 
conservation. (Kasperczyk & Knickel, 2006) Sustainability indicators offered by businesses 
usually relate to traceability and transparency of food chains and the communication of quality 
attributes. Policy programmes sometimes require the assessment of (positive) environmental 
effects. Data availability in respect to environmental indicators is a well-known constraint.   

Social aspects represent an important sustainability dimension. GLAMUR teams tested 
several attributes e.g. livelihoods and social integration in the community and the need for 
generational replacement (e.g. the importance of young farmers’/breeders’ associations to 
foster young labour). Partly, the social dimension emerged as the most relevant aspect of 
sustainability performance for local stakeholders. (Di Masso et al., 2016)   

Other sustainability issues: ethical dimensions can be of particular importance in the agrifish-
food sector and; the assessment of food chains often lacks indicators referring to taste. (Di 
Masso et al., 2016) Moreover, the issue of potential impact of food products on health is often 
subject to debate. This ‘performance’ requires at least an open dialogue.   

CSP framework and practical application  
The approach consists of the following working steps:   

(1) Identification of major changes in market, regulatory, institutional and territorial 
conditions over time;  

(2) Assessment of social, economic and other resources among relevant groups 
of primary producers;  
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(3) Analysis of (adaptation) strategies pursued (e.g. regarding the management 
of the chain and risks);   

(4) Exploration of the related social, economic and environmental effects 
(sustainability performance).  

Since the analysis focuses on the interrelationships between external and internal conditions, 
(adaptation) strategies and (sustainability) performance, the first important step is to express 
conditions, strategies and performances in absolute and/or relative terms, and - if possible - 
to relate them to different points in time. This will then allow us in a second step to relate the 
producer groups’ strategies to changes in (framework) conditions on the one hand and to 
performances on the other.   

For the practice test, we will apply the concept to three illustrative cases:   

• Öko-Korn-Nord w.V., a farmers’ association for organic cereals and legumes, 
located in Lower Saxony, northern Germany; 

• Upplandsbondens, an organic beef farmers’ association in central Sweden;   

• Carp producers who run traditional low-intensity fish farms in Central and 
Upper Franconia (Aischgrund area), southern Germany.  

The empirical analysis presented in the following section is based on qualitative interviews 
with managers or other key persons who know the particular situation well and the strategic 
plans of primary producers.   

Interviews with HealthyGrowth case study partners of Öko-Korn-Nord and Upplandsbondens 
took place between 2014 and 2016. The case study on carp producers is part of a pilot study4 
carried out in the SUCCESS project.  

Testing the theoretical framework with three case studies  
The following sections briefly present each case study within its regional and sectoral context. 
In Step 1 of the CSP analysis, we identify periods that farmers perceived as particularly 
challenging or, in some instances, represented severe crises. The description of the 
conditions explains why the particular crisis hit farmers and/or the farmers’ organisation. We 
will focus on those external and internal conditions that can be seen as central drivers (or 
determinants) of strategic adjustments. Other conditions play a role too but are only referred 
to as far as they are helpful in understanding the kind and scale of adjustments.  
 
We pay particular attention to relate (adaptation) strategies with decision-making processes. 
Limitations in available data are identified and possibilities to overcome them discussed.  

 

 

                                                      
4 This preliminary study on carp producers is based on a literature review and on personal communication with Dr 
Martin Oberle, Head of the Bavarian Department of Carp Farming, in 2015 and in early 2016. In-depth interviews 
with fish farmers and stakeholders representing various private and public agencies will take place in summer 
2016 aiming to verify this preliminary analysis.  
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Figure 2. Logo of Öko-Korn-Nord 

Farmers’ association Öko-Korn-Nord 
Until the early 1990s, the organic Bohlsen mill purchased grain directly from organic farmers. 
With an increasing number of suppliers, the mill’s manager initiated the foundation of an 
independent producers’ association (Erzeugergemein-schaft). The aim of this cooperation 
was to make contracting, quality testing, grain storage and logistics more efficient for the mill 
while at the same time safeguarding the opportunity to sell the total harvest under fair price 
conditions for the farmers. Today, Öko-Korn-Nord, is a so-called ‘profit-making association’ 
(w.V.). It constitutes a medium-size grain trading enterprise with significant storage capacities 
and quality testing facilities for a variety of organic cereal and legume crops. Öko-Korn-Nord 
is located in northern Germany and has around 100 member farms but also purchases from 
non-members.    
 

Step 1: Identification of significant changes in conditions over time  

We can cast two spotlights on the development of the farmers’ association: the first focuses 
on 1991/92, and the second on 2003/4 (Figure 3).   

In 1991/92, when the crop farmers’ association was founded, commodity markets for grain 
had been in surplus for more than a decade. Each year, farmers faced a significant problem 
with marketing their produce. We summarise for the first spotlight:   

 Market conditions were challenging for organic crop farmers in northern Germany. 
The market for organic food started to grow in line with the development of the green 
movement in the wider society. However, organic crops from relatively remote areas 
still received little public recognition;  

 Policy conditions were relatively favourable with significant market intervention on the 
EU-level. On the regional level, the Ministry for Agriculture supported strongly the 
foundation of farmers’ associations;  

 At farm level, capacities for storage and marketing were limited. Instead, farmers used 
to sell to local traders.  

The second spotlight relates to the period 2003/4 when market conditions were completely 
different. Cereal imports were higher than exports, and the relationship had turned into a 
demand market. Moreover, the demand for organic food including flour and other cereal 
products surged in Germany. EU market policy had changed in the meantime with the 
introduction of per hectare payments and an alleviation of trade policy measures.   

Step 2: Assessment of social, economic and other resources of businesses  

In 1991/92, organic farmers were weak players in the market. Most organic producers were 
small and medium scale family farms. The economic dependency on the local organic mill 
that expanded significantly was obvious. Back at the time, farmers sometimes perceived the 
prices paid by the mill to be unfair. On the other side, the mill enterprise itself was in a difficult 
situation, like many other smaller mills, because of the rapidly expanding scale of a few larger-
scale corporations who processed increasing volumes in central plants. The concentration in 
food processing was accompanied by the rapidly increasing market power of retail 
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enterprises – all of it resulting in an increasing pressure on prices. Processors like Bohlsen 
mill suffered from this increasing pressure, which they (partly) passed on to the organic farms.  

In 2003/4, the farmers’ association had grown significantly with investments. Due to the 
substantial change in the general market situation, farmers now had the opportunity to sell 
independently and even sometimes realised higher prices than with Öko-Korn-Nord.  

Step 3: Analysis of (adaptation) strategies pursued  

In the early 1990s, farmers had expected the surplus situation to continue in European grain 
markets; rising prices were not in sight. Farm strategies therefore clearly focused on joint 
marketing.  
 
Their aim was to establish a stable strategic cooperation and to implement a fair pricing 
system.  
The ‘pooling price model’ introduced then consists of a baseline price for an annually defined 
standard grain quality. The baseline price is guaranteed for all farmers even when natural 
conditions cause very poor grain qualities. Farmers receive top-up payments for above 
standard qualities (e.g. high protein content or particularly good baking properties). For 
farmers, the membership of the association and use of the pool price model were significantly 
reducing risks (ÖkoKorn-Nord, 2016).  

With respect to the fairness argument, members even discussed a pricing model that takes 
the real costs of production into account. However, as such a strategy would have increased 
the sales revenues for the least competitive farms this strategy was rejected (Öko-Korn-Nord, 
2014).  

In 2003/4, some farmers quit membership aiming to regain control of their sales while the 
majority continued with the well-working joint marketing. Fairness and incentives for quality 
production are still central in the association’s strategy. Farmers’ decisions to stay with Öko-
Korn-Nord have become one option among others. Now, it depends on individual conditions 
and capacities. Consequently, Öko-Korn-Nord started to reflect on strategies helping them to 
remain attractive for members: excellent advice for growers; professionalisation of quality 
management; diversification of the product range; as well as improvement of marketing and 
communication have all become more important.  

Step 4: Exploration of social, economic and environmental effects (performance)   

The development of producer prices and of the income of member farmers compared to non- 
members might be suitable criteria for the assessment of the economic performance of 
ÖkoKorn-Nord. The proportion of farms that continued with organic farming due to 
membership compared with the average reduction of all (or of organic) farms in the area 
could be another indicator. While currently the related data for this quantitative assessment 
are not at hand, in principle they were available.   

Qualitative assessments can for example show the positive impact of risk reduction in farming 
for family members. Regional level impacts include the effect the association has on the 
regional economy with its value added at the local level, the related tax payments, and the 
employment of 12 persons of different qualification levels.   

Öko-Korn-Nord provides opportunities for organic crop farming with positive environmental 
impacts (in comparison to conventional farming).   
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The association has social performances through its engagement in the organic business 
network in the area, which supports organic start-ups, internships for young people, and 
supports environmental and cultural activities locally. However, these performances are 
difficult to assess due to the complexity of driving factors, and the lack of sufficiently 
disaggregated data.  

We can also assume that the pool price had a direct effect on the farms’ economic situation 
from the first year onwards. However, longer-term impacts on e.g. the viability of family farms 
in the area might be even more significant and should therefore be part of a CSP analysis.  

  

    

 Figure 3. Visualisation of the CSP framework for two distinct points in time  

  

Organic beef farming in Uppland, Sweden  
Upplandsbondens (UB) is a farmer owned cooperative with approximately 100 members in 
the county of Uppland, Sweden. All member farms sell organically certified slaughter animals 
for beef, mutton, and pork production. The value chain in which the bulk of the meat is 
channelled consists of cattle farmers, the UB cooperative, slaughterhouses, meat 
wholesalers, retail shops and consumers. UB aims to produce, slaughter, pack and sell in the 
Uppland region alone. When doing this, UB uses its own brand “Upplandsbondens”. 
However, since this is not possible (due to the market situation), UB sells the bulk of its meat 
on the national market. UB experienced several challenges in the course of its history since 
the start in 2006, the example we will focus on here was not due to external market or policy 
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conditions. Instead, structural conditions and the stakeholders’ differing strategies caused the 
problems.  
 
Step 1: Identification of significant changes in conditions over time  

In principle, conditions for organic cattle farming were and are good. The area has numerous 
slaughterhouses with organic certification – a fact that many other regions cannot boast. This 
makes it possible for UB to select slaughterhouses in a way that would not be possible for a 
similar cooperative elsewhere. The Swedish market for organic beef developed well during 
the last ten years.  

Spotlight 1: Since the cooperative aims for production, sales negotiations and development 
of the (local) label “Upplandsbondens”, it has been seeking partnerships with several 
slaughterhouses, wholesalers and retailers in the region. This has proven a challenge from 
the start because it has been very difficult to find one or two suitable partners. This challenge 
continues over time. One promising partner went out of business, for example. The most 
important marketing channel is now a Stockholm-based meat wholesaler who delivers to 
retailers all over the country. It is a strong market partner. Together with UB, they have 
evolved on the organic meat market. COOP, one of the three dominant retailers, sells the UB 
meat under its own organic label, and thus the consumer is unaware of the meat’s origin. 
While the farmers are paid premium prices, the brand and identity of the meat is lost and thus 
consumer loyalty cannot be developed.  
 
Spotlight 2: In 2014/2015, UB set up cooperation with a local meat wholesaler. The idea was 
that UB meat remained in the region with local slaughtering, cutting, packaging, and sales to 
local supermarkets via this wholesaler. However, UB and this wholesaler did not share the 
same view on the importance of organics and they had difficulties building trust between 
themselves. Consequently, the UB label is hardly used, and the local market is not catered 
for, as was originally the idea. This situation is challenging because UB does not have any 
resources for self-organised marketing activities. Thus, UB seeks for alternative solutions.  

At the same time, conditions on the organic market are strong. The demand for Swedish 
organic meat is high on the national market – in supermarkets and in public procurement. In 
2014, the organic market grew 38% (Ekoweb, 2015) and in 2015 the growth was just as 
strong. Thus, the national market could absorb all the meat from UB. However, the structure 
and the orientation of processing and sales enterprises make conditions difficult for the 
farmers’ cooperative.  

Step 2: Assessment of social, economic and other resources of businesses  

The fact that UB has attracted so many members (107) is a strength when negotiating with 
any business partner. On the other hand, the cooperative does not have any employees but 
works with voluntary labour and with a working board. The farmers in charge are always 
responsible for both the cooperative and their own farm business. Management capabilities 
at UB have often been lacking due to limited experience or lack of time on the part of the key 
people. In addition, the age of most board members – as well as the member farmers - is 
quite high, which is another issue for UB.   

Board members have difficulties keeping the cooperative together; they need to satisfy 
members who want to go for the best price (slaughterhouses outside the Uppland region) 
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and members who care more about developing the local “Upplandsbondens” label and the 
local embeddedness of the meat sold via the UB cooperative.   

Step 3: Analysis of (adaptation) strategies pursued  

Spotlight 1, 2006: Farmers founded the cooperative Upplandsbondens (UB) in response to 
the poor opportunities for organic beef farmers to get a fair price for their products. The 
strategies of the cooperative have been focusing on the identification of suitable market 
solutions, the negotiation of the highest possible price for its members (vis a vis 
slaughterhouses and wholesalers) and the locally-based quality production, processing and 
marketing of the organic meat under their own label “Upplandsbondens”. However, UB has 
always had problems finding a stable and reliable local partner enterprise that would support 
the cooperative’s local sales’ strategy.  

Since inception, more and more farmers decided to join the cooperative, mainly because the 
board members have been able to negotiate good prices for the slaughter animals. In 2015 
most organic beef farmers in the region were members. In addition, the UB board helped 
farmers from other regions negotiate prices for the national market.   

Spotlight 2, 2015: The strategy of UB focuses on meat sales in large supermarkets, but also 
on meat boxes available via the homepage. Due to the ongoing issue of the lack of a local 
partner, UB has accommodated its volumes of meat via a national wholesaler that caters for 
one of the largest retail chains in Sweden. In this value chain, the UB meat cannot be 
identified as such, but only as organic meat from Sweden. Due to the large number of 
slaughterhouses used by UB, sometimes slaughter animals travel longer distances. For some 
members, this is a natural thing, for others this is unthinkable because UB’s animal welfare 
strategy focuses on journeys that are as short as possible. Thus, UB tries to take into account 
the different strategies of its members and combine them with the cooperative’s own strategic 
orientation. This is often difficult due to potential inconsistencies. However, the strong market 
for organic meat absorbs UB’s produce despite the weaknesses in management and 
marketing.  

Step 4: Exploration of social, economic and environmental effects (performance)   

UB is able to realise high prices due to the strong demand for organic meat in Sweden and 
due to the successful cooperation with the national wholesaler. Both organisations work well 
together. Farmers are satisfied with the negotiation of good prices with the wholesaler. 
According to UB itself, the fact that the cooperative negotiates with one voice vis a vis 
slaughterhouses and wholesalers makes a world of difference. Slaughterhouses would prefer 
individual negotiations with farmers but UB works hard to prevent this. Thus, UB is able to 
influence the future of organic farms in the region in a positive way. It helps to improve the 
economy of the member farms, to increase awareness about high quality meat among 
consumers and farmers, it helps to sustain semi-natural grasslands (which are high in 
biodiversity) and it is able to provide the Swedish organic market with domestic products.  

In contrast, UB has not yet been able to establish a stable marketing concept with the UB 
label building on the local origin. While there is a good slaughterhouse infrastructure in the 
Uppland region, and while it is adjacent to the larger Stockholm metropolitan area, the 
number of potential market partners (wholesalers) is very limited and the partnership 
established in 2014 did not take off. The identity of the UB meat is thus lost. The consumer 
cannot distinguish it from other organic meats. This implies that UB cannot build either 
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consumer loyalty or communication with its consumers. In a situation where the organic 
market does not grow as it does today and where competition between producers and 
retailers intensifies, UB has no means of profiting from its local embeddedness.   

Carp farming in ‘Karpfenland Aischgrund‘  
Carp aquaculture has an almost 1,000 year old history in Germany (Füllner et al., 2007). 
Today, after trout, carp is the second most important species farmed in German fresh waters 
(Destatis, 2014). In 2013 carp had a self-sufficiency rate of 76 % in Germany. This is 
remarkable, because it contra-trends the picture of the total German fish and seafood market, 
where 88% of the products come from abroad (FIZ, 2015). The Aischgrund is one of two 
important carp producing areas in Germany. In contrast to Upper Lusatia (Saxony), the 
Aischgrund in Central and Upper Franconia (Bavaria) is predominated by smallholder farmers 
who make their living from both aquaculture and agriculture. According to local fishery 
authorities, around 3,500 carp farmers produced between 2,000 and 3,000 MT of carp in 
2013 (Vordermeier, 2013). The average per farm accounts for less than two ha5 of ponds. 
Only 21of the local fish farms were large enough for specialisation in carp production.   

 

 

 

 

Figure 4. Logo of the Corporate Carp Marketing Association 

 

Step 1: Identification of significant changes in conditions over time  

In the long-term, the German carp market is following a decreasing trend. However, the 
shrinking differs between periods and regions. According to estimates of the local authority, 
Aischgrund production fell from around 7,000 MT in 1992 to around 6,000 MT in 2004 
(Vordermeier, 2013). Since 2005, this trend has been weakening resulting in a relatively 
stable supply and demand on the local market for carp. At the same time, the steadily 
decreasing trend continued on the national market. Although the situation seems to be more 
favourable than in other regions, we identified four significant challenges which Aischgrund 
carp farmers are facing: 

 Low profitability reduces the attractiveness of the sector (Oberle, 2010). Young talents 
move out, and the average age of farm owners rises constantly (Bätzing, 2014);   

 Low price imports from the neighbouring Czech Republic put pressure on local 
markets;  

 Increasing losses characterise production. Due to environmental conservation 
objectives, the population of several fish predators recovered and led to high fish 
losses (Brämick, 2013). In particular, the cormorant causes a high predation pressure. 
Another concern is the growing beaver population.  

                                                      
5 Statistics of Aischgrund fish production: average pond size - about 0.4 ha; total of cultivated ponds - around 7,000 
ha (Oberle, 2014)  
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Step 2: Assessment of social, economic and other resources of businesses  

Since mediaeval times, carp ponds have characterised the landscape and local culture in the 
Aischgrund. Local fisheries authorities provide support for the community of carp farmers. 
Carp farming is a cultural asset for the area enhancing the identification of local dwellers with 
smallholders’ carp production. Due to the long-term tradition and the favourable image of the 
production system, carp meals are common in the area. Local people, who have eaten carp 
since childhood, continue to consume it (Bätzing, 2014). They contribute significantly to 
ensuring the local demand. Significant carp imports even show the potential for an increasing 
local supply. Traditionally, carp farmers use earth ponds and rear carp in polyculture with 
other species. This ensures a variety of sales products and a significant potential for a further 
differentiation of the product range. All these conditions improve farmers’ opportunities.   

In contrast, the smallholder structure is a problem. Farmers with small farms tend to slow 
down the diffusion of innovations, in particular when they need to address risk taking and 
financial investments. Access to finance is a particular issue.   

Step 3: Analysis of (adaptation) strategies pursued  

Since the middle of the 1990s, the different stakeholders of the region have critically analysed 
their market situation. Along with other engagements, the association ‘Karpfenland 
Aischgrund e.V.’ was more and more active. Since 1999 the association has linked 
stakeholders such as carp producers, county authorities, fisheries authorities, tourist 
managers, gastronomy, farm stores, processors etc.). (www.karpfenland-aischgrund.eu). 

The association has been aiming to enhance and coordinate the marketing of regional carp. 
All actors of the value chain were involved, including tourism and gastronomy. In 2013, the 
association changed significantly. Professional staff was hired for the first time, aiming to 
enforce the honorary engagement of the member organisations. Today, the association 
coordinates different cultural and re-creational activities related to carp production in the 17 
Aischgrund districts (www.karpfenland-travel.com).   

Regional stakeholders developed the strategy to certify the regional carp species 
“Aischgründer” as Protected Geographical Indication (PGI) according to EU law. This local 
value chain cooperation established new processing techniques and developed 
simultaneously innovative carp products like fillets with cut fish bones, smoked carp fillets, 
carp burgers and other new (convenient) fish products. Since 2014, the regional marketing 
strategy even encompassed the establishment of a local TV programme that, since summer 
2015, informs about local farm production, cultural heritage or leisure activities (Lb Localbook 
Dietesheim, 2016).  

Protection measures for fish stock against predators and beaver damage are very limited in 
traditional ponds. Wildlife conservation legislation is conflicting fish farmers’ production. 
Under current legal framework conditions, farmers seem to be unable to establish any related 
strategies.  

It is remarkable that traditional carp farmers did not develop strategies focusing on organic 
carp production. The rate of conversion is outstandingly low, although the niche market for 
organic fish is expanding (Lasner & Hamm, 2014). Even influential nature protection NGOs 
communicate to the consumers that carp farming is an ecological friendly aquaculture (Lasner 
et al., 2010).   
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Step 4: Exploration of social, economic and environmental effects (performance)   

So far, it is difficult to conclude on sustainability performances. Information on the different 
types of performance is lacking, in particular regarding social, economic and environmental 
effects. Currently, it is impossible to give evidence of any causal relationship between actions 
taken and the demand for local carp and related tourist attractions.   

Indicators of the tourism sector such as numbers of overnight stays and of visitors at the new 
carp museum will help with the socio-cultural performance assessment. Despite the 
mentioned restrictions, the lessons learned so far indicate that:   

 returns from agriculture attenuated the pressure from the (stagnating) carp market. 
The additional income from arable farming helped to ensure fish farms’ viability, 
measured in the number of remaining farms in the area;  

 Aischgrund fish farmers are bound by tradition. Due to low profitability, farm 
succession, measured in young people trained and/or working in the sector, is a 
significant issue for the aging farmers’ population. Consequently, the sector’s 
performance on the employment of young people is low; 

 the corporative marketing of Aischgrund e.V. contributed to stopping the downward 
trend in demand for carp in the area while in general the average trend of carp 
consumption continued to fall;  

 carp production ensures the protection of the typical fish pond landscape in the valley 
of the river Aisch. This landscape represents the image for the socio-culture identity 
of the region and it is the key feature for the rural development strategy.  

Concluding reflection on the use and further development of the CSP framework  
The lessons learned from the practical application of the theoretical framework are as follows:   

 Unit of analysis: we selected clearly defined groups of farmers for the testing of the 
CSP framework. However, for a sound application of the framework, the definition and 
delineation of the unit of analysis will be crucial. The object of investigation could be 
an economic cluster, a network or even a supply chain. The development of policy 
recommendations might even require much broader categories like the national dairy 
industry or low intensity crop farming in south eastern Europe. Similarly, the 
description of conditions tends to be complex and the related strategies of individuals 
differ even between neighbours. For that reason, it is of core relevance to define 
clearly the object of investigation;  

 Researchers’ perspective: it will be very important to discuss and make explicit 
different understandings and interpretations among researchers. Experiences from 
earlier projects with sustainability assessments show that transdisciplinary working 
groups are able to discuss and define suitable assessment approaches (GLAMUR, 
Sustainability A-Test). Such a participatory process though requires resources and 
time;   

 Farm versus sector perspective: the CSP analysis can either focus on the analysis of 
the perspective of individual farmers or farmer groups, or instead take into account 
more the regional trends;  

 Economic perspective: a fixed set of market, policy support and legal frameworks 
does not exist and conditions influence each other. Moreover, it will be impossible to 
relate directly conditions with certain actions and sustainability outcomes. Instead, 
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other economic sectors, international markets and speculation might drive the costs 
of land, machinery or fuel. Commodity prices depend on global demand and trade 
policies. It will not be possible to capture all sectors of the economy and their 
interferences. How can we delineate the sector analysis in meaningful ways?  

 Dynamic perspective: conditions, strategies and situations or performances are never 
static. Producer and input prices follow short and long-term trends and are 
characterised by price volatility. Time lags, due to e.g. information gaps and inertia, 
take place and hamper the analysis of causal relations between conditions (as 
perceived by farmers), their strategic planning and actions taken. Sustainability 
performances are sometimes difficult to connect with individual farmers’ actions.   

 
  
Figure 5.  Different interpretations of interrelationships between conditions, 
strategies, actions and performances   
  
We highlighted the particular importance of business-level actions and their dynamics as an 
additional level in the analysis. Strategies are not always consistent with subsequent actions. 
The analysis of strategy documents, e.g. financial investment planning, might explain what 
was expected to happen but they do not necessarily provide evidence of real actions. This 
issue is of particular importance for the application of the CSP framework in projections and 
in ex-ante policy impact assessments (see Figure 5).   

With our discussion, we highlighted the challenges that we need to overcome when applying 
the CSP framework. The stepwise application of the CSP framework shows that the 
theoretical approach helps – in principle – to capture the complexity of the external and 
internal conditions and their impact on decision-making processes. The systematic analysis 
of the interrelationships between conditions, strategies, action(s) taken and sustainability 
performance is more difficult than assumed initially. However, an approach that takes into 
account changes in farmers’ decision making and their (potential) impacts on the sector’s 
productivity and sustainability represents a promising further development of the common 
methods for policy or market projections.  

Acknowledgements  
The German producer carp case study presented in this paper is financed by the EU H2020 
project SUCCESS (grant agreement no 635188). This publication reflects the views only of 
the authors. The European Union cannot be held responsible for any use which may be made 
of the information contained therein. Moreover, the authors acknowledge the financial support 
for the project HealthyGrowth provided by the national agencies, in this case the German 
Ministry of Food and Agriculture with the Federal Programme for Organic Agriculture and 

  

  

1948



other forms of Sustainable Agriculture (BÖLN) and the Swedish Ministry for Rural Affairs. 
Both are partners of the FP7 ERA-net project CORE Organic II.   
 

 
  

  

1949



References 
Bätzing, W. (2013). Nutzungskonflikte zwischen Teichwirtschaft, Naturschutz und 
Freizeitinteressen im Aischgrund. Probleme und Potenziale bei der Aufwertung des 
„Aischgründer Karpfens“ zum Qualitätsregionalprodukt. (Conflicts between aquaculture, 
conservation and leisure interests in the Aischgrund. Problems and potentials by upgrading 
the “Aischgründer Carp“to a regional quality product.) Mitteilungen der Fränkischen
Geographischen Gesellschaft 59: 81-100.  

Brämick, U. (2013). Jahresbericht zur Deutschen Binnenfischerei und Binnenaquakultur 2013. 
(Annual report of freshwater fisheries and aquaculture). Institut für Binnenfischerei e. V., 
Potsdam-Sacrow.   

Destatis (2014). Erzeugung in Aquakulturbetrieben 2013. (Production of aquacultural farms 
in 2013) Fachserie 3, Reihe 4.6. Land und Forstwirtschaft, Fischerei. Federal Statistical 
Office, Wiesbaden.  

Di Masso, M., Gamboa, G., Migorria, S., & Giampietro, M. (2016) Integrated assessment 
report (D5.1). FP7 Framework Project GLAMUR No 311778. (Retrieved from 
http://glamur.eu/wpcontent/uploads/2016/01/glamur-wp5-integrated-assessment-report.pdf)  

SUFISA (2015, December). Project flyer of the project SUFISA. (Retrieved from 
www.sufisa.eu.) 

Kasperczyk, N., & Knickel, Kh (2006). Final case study report (D15). Sustainability A-Test 
Advanced Techniques for Evaluation of Sustainability Assessment Tools. European FP6 
Project No. 505328 (Retrieved from 
http://www.ivm.vu.nl/en/projects/archive/sustainabailitya-test/index.aspx) FIZ (2015). 
Fischwirtschaft. Daten und Fakten (2015). Fish Information Centre, Hamburg.  
Füller, G., Pfeifer, M., & Langner, N. (2007). Karpfenteichwirtschaft. Bewirtschaftung von 
Karpfenteichen. Gute fachliche Praxis. (Carp aquaculture. Farming carp ponds. Best 
practices) Sächsische Landesanstalt für Landwirtschaft, Dresden.   

Funtowicz, S.O., & Ravetz, J.R. (1993). The emergence of post-normal science. Von 
Schomberg (Ed.) Science, Politics and Morality pp. 85-123. Dordrecht: Springer.

Lasner, T., Hamm, U., Aas, M., & Oberle, M. (2010). Marktanalyse für 
ökologischeAquakulturerzeugnisse. (Analyses of the market for organic fish). 
Abschlussbericht für die Bundesanstalt für Landwirtschaft und Ernährung (BLE). (Retrieved 
from http://orgprints.org/17160/.)   

Lasner, T., & Hamm, U. (2014). Exploring ecopreneurship in the blue growth: a grounded 
theory approach. Annuals of Marine Sociology XXIII: 4-20.   

Lb Localbook Dietesheim (2016). Premiere: Aischgrund TV - Ein Meilenstein in der 
Geschichte des Kar. (Retrieved from http://www.localbook.de/Bayern_Bundesland/Neustadt-
adAisch-BadWindsheim_09575/Dietersheim_11196_095750119119/01072015---Premiere-
Aischgrund-TV--Ein-Meilenstein-in-der-Geschichte-des-Kar_162003045516)  

Mathur, S, & Kenyon, A. (2011). Creating Valuable Business Strategies. UK: Elsevier Ltd.

Oberle, M. (2010). Schützt die Karpfenteichwirtschaft in Naturschutz- und 
Vogelschutzgebieten!  
(Protect the carp ponds in nature and bird protection areas!). Fischer und Teichwirt 11: 55-58. 

1950



Oberle, M. (2014). Vergleich der Ergebnisse der Aquakulturstatistik mit denen anderer 
Erhebungen für den Aischgrund. (Speech held at Upper Bavarian Fisheries Day, Starnberg, 
09/07/2014   
 
Öko-Korn-Nord EZG w. V. (2014, February). Development of the Producers‘ Association 
since inception. (Personal interview with CEO Joachim von Klitzing).  

Öko-Korn-Nord EZG w. V. (2016, February). Challenging situations for the Producers‘ 
Association and farmers’ strategies. (Personal interview with CEO Joachim von Klitzing).  

Porter, M.E. (1990). The Competitive Advantage of Nations. Harvard Business Review, 
March-April 1990.  

Rumelt, R.P. (2011). Good strategy, bad strategy: the difference and why it matters. New 
York: Crown Business.  

Van der Ploeg, J.D. (2015).  Newly emerging, nested markets: a theoretical introduction. In 
P Hebinck, S. Schneider, J.D. van der Ploeg (Eds.) Rural Development and the Construction 
of New Markets. Oxon. P: Routledge.  

Vordermeier, T. (2013) Die aktuelle Situation der Karpfenteichwirtschaft in Mittelfranken mit  
Ausblick auf ihre zukünftige Entwicklung. (Speech held at the advisory service for 
aquaculture, Gut Dessau, 09/30/2013.)   

1951



 

Strategies for sustainable farming: an overview of theories and practices  

  
Grando, S.1, Bartolini, F.1, Brunori, G.1, Prosperi, P.1 , Avermaete, T.2, Bonjean, I.2 and  Mathijs, 
E.2  

1 Department of Agriculture, Food and Environment, University of Pisa 

2 Division of Bioeconomics, Katholieke Universiteit, Leuven 

 

Abstract: This paper aims at developing a conceptual framework for the analysis of primary 
producers’ strategies through the creation of three inventories of the conditions in which they 
operate, of the possible strategies they can implement, and of the related performances. The 
inventories and the description of the decision-making process are based on a literature review 
in which contributions from different fields of research are gathered.   Starting from the Porters' 
model for farm competitiveness (Porter, 1998), farms' internal characters and eight groups of 
external conditions are identified. The former are gathered into two components: the "Farm" 
(assets and other elements of the farm as a structure and business, e.g. core business, 
location, logistics, land, technology); and the "Household" (elements characterising the 
farmers' household context, e.g. off-farm income sources, familiar composition and needs). 
External conditions are referred to the whole farms' business environment. They are grouped 
as follows: Factors, Demand, Regulation & Policy, Finance and Risk Management, 
Technological, Socio-institutional, Socio-demographic, Ecological. Then types of strategies 
are listed, ranging from risk management contracts to financialisation, from diversification to 
networking, from multifunctionality to part-time farming. Finally, types of performances are 
identified, ranging from the business oriented ones to the ones focused on households' welfare 
and to the broader environmental and social impacts. This framework can be used as a 
starting point for the analysis of the complex relations between conditions, strategies and 
performances characterised by time lags and feedbacks, and to explore opportunities towards 
producers' sustainability.    

Keywords: Primary producers, sustainable farming, decision-making, inventory, farming 
strategies, farms’ performance  

    
Introduction  
This paper explores primary producers' pathways towards sustainability through a 
comprehensive inventory of the conditions in which they operate, the strategies they 
implement and the subsequent performances, which in turn affect farmers' conditions. The 
work relies on a literature review aimed at integrating rural studies, rural sociology and 
agricultural economics’ literature. It aims to provide a conceptual framework for the analysis 
of primary producers' development trajectories, in relation to the conditions they have to deal 
with.  
 
In our setting, conditions refer to the whole farm’s business environment influencing farmers' 
behaviours. Strategies are meant to cover the range of actions consciously adopted by the 
producers in order to achieve given performances with an expected effect on the farm 
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trajectory. Absence of actions, i.e. acceptation of the current states or trends, is also 
considered as a strategy. The consequences derived from the strategies (that can be also 
unintended or unexpected) which are relevant for the farm's sustainability are identified as 
performances. Hence, a reference concept in our work is sustainability: strategies will be 
identified and described in their aim to contribute to a sustainable development trajectory, first 
for the farm but also for the farming system as a whole.   

The use of this concept is twofold. First, we refer to sustainable finance. As economic agents, 
primary producers aim at generating a sufficient amount of income, but their financial 
conditions are highly dependent on public and private actors, such as government regulators 
(including the EU’s agricultural and fisheries policies), the financial sector, suppliers, the food 
industry, retailers, etc. Second, we refer to the multi-scaling and multi-dimensional notion of 
sustainable agriculture and fisheries. To deal with it, we rely upon the classic definition of 
sustainable development as “the capability to achieve today's goals without compromising 
the future capacity to achieve them” (UN 1987, statement 27).   

The concept of "primary producer" is another key element of the framework, which follows a 
producer-centred approach. Since the decision-making process is at the core of our analysis, 
by "producer" we refer to the decision maker at the firm level (the firm being an agricultural 
farm, an aquaculture farm or a fishing company). In other words we refer to any person (or 
group of persons) who takes substantial decisions regarding the farm management.   

Through a producer-centred approach the conditions' impacts on individual strategies 
selection and implementation can be visualised and organised, to be then assessed case by 
case through specific researches. This does not deny the relevance of other higher levels of 
analysis (sector, territory, food system) where "emergent" features and processes can be 
highlighted. However, even in this micro approach, those emerging elements (like for example 
Marshallian economies, or environmental degradation processes) are accounted for, as long 
as they influence producers' strategies and performances, as will be shown in the following.     

The second section develops the canvas of conditions, strategies and performances (CSP), 
whereas the last section summarises the outcomes and opens the way to possible uses of 
the framework.   

 

Conditions, strategies, performances  

The decision-making process  
The choice of a CSP approach is explained by our aim to unpack the producer's decision-
making process, summarised in Figure 1. The central element is the primary producer 
described above, who reacts to internal and external conditions according to his own 
characteristics. Internal conditions are composed of characteristics of the farm and the 
household the producer belongs to, while external conditions are the external environment 
constraining producer’s decision-making. Actions and strategies adopted in response to 
those conditions lead to performances, whose observation might incentivise the producer to 
recalibrate his reactions to conditions. The producer has a role in shaping the internal 
conditions; he can also influence, to a minor extent, the external ones.    
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 Figure 1. Producers' decision-making process  
   
Following a producer-centred approach we aim to understand how different individuals react 
to different conditions with different strategies. Producers' internal characteristics encompass, 
among others, capabilities, attitudes, beliefs, social and human capital, values and 
preferences. Hence, the producer is not reduced to its “economic agent” facet that takes 
decisions based on rational thinking, but is enlarged in order to consider social and cultural 
aspects that may influence the decision-making process. Yet, only a reduced share of the 
conditions with a current or potential influence on the farm system are actually perceived by 
the producers, who are limited in their capacity to perceive, observe and interpret messages 
from outside.   
 
A wide range of individual-based psychological, cultural and social characters are said to 
influence producers' decisions and strategies, like for example education (McDowell & 
Sparks, 1989; Wilson, 1996), succession status (Potter & Lobley, 1996), age and length of 
residency (Wilson, 1996). More abstract categories like values, beliefs and mental models 
are quite complex concepts, whose semantic richness is well summarised by Mills et al. 
(2013).   

The nature of the interaction between conditions and producers’ characteristics lies in what 
the literature calls “attitudes”. The definition of attitudes best suited to be adopted in the 
analysis of the relation between conditions and strategies is probably given by Ahnstrom et 
al. (2008), who define "attitude" as a readiness to act, or a mindset that is used by an actor 
to act and judge in situations of decision-making. The attitude vis-à-vis risk is exemplary in 
this sense.   
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Conditions  

Internal conditions   

To understand the decision making process we start by the identification of the farm's internal 
conditions. To do so, we rely on an adapted version of a model developed by Porter (1998) 
that describes the elements relevant to farms' competitiveness.  

  

Figure 2. Multidimensional framework (Porter 1998, adapted)  

 

The five elements will be disaggregated and adapted to design a model covering the multi-
dimensional context in which producers' decision-making processes take place. Internal 
conditions correspond to the central element of the adapted Porter’s framework, i.e. 
"farmers", renamed as "farm box".   

We do not mean to confine the analysis into a reductionist representation of the farm as the 
sum of its components, neither do we consider the farm box as an isolated element immersed 
in an "external" environment. Such a reductionist representation has been contested from 
various perspectives (Noe & Alrøe 2012; 2015). There is an increasing awareness of the 
limits of a representation in which elements are defined per se, in favour of a relational 
approach where they can only be understood within a certain relational pattern.  

The farm box conceptualisation is linked to the Agricultural Household Model (AHM) (Singh 
& Subramanian, 1986) which underlines that family farming strategies are not only aimed at 
business-related objectives, but also at enhancing family welfare. The AHM builds on the 
assumption that production and consumption decisions cannot be seen separately when they 
are attributed to the same entity (Taylor & Adelman, 2003). How to share the work, the trade-
off between self-production and purchase of some goods, the choice between in-farm and 
off-farm employment, are examples of this interplay. A related feature is the role of farmland, 
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which is not only a space and an asset for the production, but also a guarantee for credit 
access and an asset to be transmitted to the heirs (Marks-Bielska, 2013). The consideration 
of this "household-focused" dimension is particularly relevant when an effective strategy in 
business terms reduces household wellbeing, leading to a "maladaptation" to changing 
conditions that negatively influences the quality of life (Criddle, 2012).   

Following the AHM, the farm box is a conjunction of two elements: "farm" and "household".   

The "farm" represents all the assets, resources and organisational aspects of the farm 
business. The traditional elements are assets as land and machinery (the so-called “capital”). 
In line with those, relevant aspects of the endowment to be considered here are the anthropic 
(settlements, infrastructures, etc.) and biophysical characteristics of the farm (soil, water, 
etc.). Labour characteristics are obviously also part of the traditional variables internal to the 
farm, as well as investment-related characteristics such as credit opportunities, level of debt, 
sunk costs and scale of production.  An important element to be considered here is the farm 
path dependency which influences the farm’s capability to design and to implement new 
potential strategies. Hence, lock-in effects can also reside in the farm itself given the 
existence of sunk costs as well as technological and organisational constraining effects 
influencing the degree of path-dependency of the farm and its ability to adapt to new 
challenges.   

The "household" accounts for the elements conditioning the decision-making process through 
the fact that the producer belongs to a family. Here are grouped, among others, household's 
values, interests and wellbeing. Gender composition is also relevant as both entrepreneurship 
and farming are stereotypically seen as a male domain and rural areas tend to be 
characterised by unequal power relations and uneven access to resources between men and 
women (Charatsari, 2015). Yet, with the decline of core business incomes and the rise of 
multifunctional and part-time farming, female work becomes more and more relevant for the 
household budget (Bock, 2006).   

External conditions  

External conditions are the set of elements that cannot be shaped or substantially affected 
by the producer but that influence strategies (as long as they are perceived by the decision-
makers) and performances. The distinction between internal and external conditions is neither 
always clear nor stable in time and requires an analysis of the specific case.   

The inventory of external conditions can be described starting from the adapted Porter's 
scheme (Figure 2). However, the four groups of conditions surrounding the "farmer" in that 
scheme do not account for the whole environment in which the producer operates. Hence, 
we expand the map as shown in Figure 3.  

Before describing each element contained in Figure 3 it is worth discussing the different 
dimensions along which those conditions may vary.  

 Conditions vary with the politico-geographical level at which they are defined. Some 
conditions are relevant to the local level, others act at a national or even global scale. 
Yet, a univocal label can rarely be applied to each condition in this regard. Figure 3 
contains a tentative identification of the most pertinent level for each condition, to be 
then assessed case by case. The geographical scale is also relevant for the 
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consideration of producers' capability to influence its environment, which tends to be 
higher at the local/regional scale than at larger scales.  

 Conditions' impacts on farms and their influence on producers' decision-making 
processes are sometimes direct, but they can also result from longer tortuous causal 
chains.   

 Conditions change and evolve over time. Some of them can be regarded as "stable" 
conditions, which define the current context of action; but in some cases what 
influences producers' choices are changing conditions (like a CAP reform, or global 
warming). In this case they represent shocks or stressors the producer has to face, 
as well as new opportunities.   

When changes in the conditions are particularly deep and unexpected, they may result in a 
"trauma" or "traumatogenic change" (Sztompka, 2004), which leads to a disorganisation of 
the actor's representation of the world and to a consequent psychological and/or cultural 
disorientation. The re-organisation needed to cope with the trauma can be complex and not 
immediate.   

These considerations lead us to reconsider the scheme in dynamic terms. Following Porters' 
description of his diamond as a dynamic system (Porter, 1991) it is possible to consider Figure 
3 in terms of a set of mutually influencing conditions, in which one determinant depends on 
the state of others, and changes in some conditions influences others. For example, mobile 
factors (skilled workforce, specialised services) may tend to concentrate in certain areas 
where regulation, policies and infrastructures look promising. This can create a cumulative 
agglomeration effect which, in turn, may lead to negative consequences like costs raising and 
displacement of local actors. Farms' strategies and performances themselves, far from being 
confined within the farm borders, are also crucial elements of this dynamic vision.  

Figure 3 shows a wide-ranging, yet not exhaustive, lists of external conditions and their 
mutual influence on producers' decisions. Obviously not all conditions are relevant for each 
and every context: the intensity of their influence varies according to geography and sector.  
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Figure 3. External conditions  

External conditions are aggregated into eight groups, briefly described below, yet not 
pretending to be exhaustive.  

The Factors box regards the conditions which the farm can manage, that is, acquire, trade, 
and use, the factors and assets used for its activities. Hence, this category describes the 
external conditions imposed on the factors used within the farm itself. In particular, the 
availability of those factors at the local/regional level is a key feature of the farms' business 
environment.   

The Demand box represents the conditions influencing the demand for the goods and 
services the farm does (or could) produce or deliver. We refer first of all to the demand 
patterns for food, fibre and biofuel. We also consider the increasing demand for 
multifunctional and green services, that plays a fundamental role in farms' survival in many 
contexts, and that has been investigated by the literature on post-productionism (Wilson, 
2008), and rural development (Ploeg et al., 2000). Demand conditions go beyond the mere 
neo-classical perspective, to encompass the differences between value chain typologies 
(Gereffi et al., 2005) and their effects on power relations and the distribution of value added. 
To better describe demand markets conditions in dynamic terms, three elements derived from 
Porters' analysis of the forces shaping competitive business environments are also 
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considered: competitors, the threat of new entrants, the threat of substitute products/services 
(Porter, 1979). Bargaining power by suppliers and customers are accounted for by the 
analysis of value chain types.   

Regulation & Policy issues relate to various areas of concern, which sometimes overlap. 
Farmers have to comply with many regulations defined at different institutional levels and 
acting on several aspects of business management, such as labour, land use, trade rules and 
environmental impacts. However, agricultural policy also tremendously facilitates farmers’ 
work given the huge financial help it provides. As far as the fishing sector is concerned, 
regulation is particularly relevant given the need for well-defined property rights in order to 
avoid over-fishing and to preserve the biological recovery circle. Furthermore, incentivising 
primary producers to contribute to ecosystem services provision (Guthman, 2007) is another 
field of intervention for regulations and policies.   

Finance and risk markets play a decisive role in producers' sustainability. First, this role takes 
the form of credit provision. As argued by Benjamin et al. (2002) different credit markets’ 
structures have significant effects on farms' investment decisions. Second, and at a broader 
level, the financialisation of the agro-food sector is observed and defined by Magnan (2015, 
p.1) as "the process whereby finance capital and financial logics exercise increasing influence 
over food production and distribution".  In the same vein, Burch and Lawrence (2013) describe 
the increasing control by finance capital over the retail sector, and Clapp (2014) analyses its 
implications for food policy. Third, risk management is a key aspects of farming. Authors like 
Hardaker et al. (1997), Pennings and Leuthold (2000), Meuwissen et al. (2001) and Bergfjord 
(2007) analyse the risks associated with the primary sector and the related forms of 
insurance, risk-shifting or risk-sharing contracts.   

Technology is a major issue to discuss in relation to changing business environment and farm 
development trajectories. Technological conditions refer here to the continuously evolving 
array of technological devices and methods available in that context. Available technology 
will then be adopted or not according to farms’ sectors, sizes, skills, budgets and attitudes. 
Traditional technologies and skills should also be considered as relevant factors in 
themselves (when they are still applied) and as part of the farm context.  Access to technology 
has a territorial dimension (availability in the area of technological services and products), yet 
is less relevant for web-based innovation. Innovation adoption should not be seen as a linear 
unidirectional process: farms adapt technologies to their characters and context. In doing so 
they create new knowledge and technology.   

Socio-institutional factors account for social elements embedded in formal and informal 
institutions with a strong spatial dimension. Among the key features we can mention public 
administration efficiency, social capital (also in terms of networks and attitudes to 
cooperation) and - in some areas - the presence of corruption and criminality. Agglomeration, 
or "Marshallian", externalities describe the beneficial effects that spatial concentration of 
production brings to the firms in that location (for example in terms of knowledge spillover and 
of availability of specialised workers and suppliers).  As mentioned with regard to the 
technological conditions, a co-evolutionary perspective grasps a key aspect of farms' 
interaction with their socio-institutional context: the capability they have to encourage the 
development of institutions capable to support their needs. The Window of Locational 
Opportunity approach (Scott & Storper, 1987) underlines how "industries have the capability 
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to generate or attract their own conditions of growth: new industries produce space through 
their own growth and development in places" (Borschma, 2007 p.43).  

Socio-demographic trends' role is relevant yet often indirect, since demographic and lifestyles 
changes are relevant for the farms as long as they influence their market and regulatory 
context. For example, urbanisation or counter-urbanisation trends may influence land prices, 
whereas migrations have an impact on job availability and costs. On the other side of the 
chain, new social expectations on food (asked to be local, organic, fairly traded, etc.) and 
farms (expected to preserve agro and marine ecosystems, to protect the landscape, to 
provide green spaces and facilities for leisure time, etc.) influence the demand producers 
have to meet or can profit from, as seen in the "Demand" box.   

The ecological context in which the farm operates, in relation to the various geographical 
scales, influences farms’ strategies as it interferes with the eco-systemic and metabolic 
processes primary production relies upon. Fishery presents some specificities, as it is based 
on natural resources extraction (like hunting or mining) more than is the case with primary 
production. Yet similarities prevail over differences: for example, overfishing is a matter of 
excessive extraction, as well as, mutatis mutandis, intensive farming and overgrazing. The 
ecological context can also be read in terms of opportunities for the farm to develop 
new/green production methods and to deliver ecosystem services (Swinton et al., 2007), in a 
multifunctional perspective.  

Strategies  

Overall view  
Producers select their strategies in specific multidimensional, multi-scale and evolving 
contexts. Yet, similar conditions do not necessarily lead to the choice of the same strategies 
for different producers. Understanding why similar contexts lead to different strategies 
requires in-depth case specific analysis.  
 
Strategies range from the more farm- and farming-oriented, to others that involve off-farm 
(e.g. shift to part time farming) or extra-farming (e.g. leasing of buildings) activities. As 
suggested by the AHM, they can be aimed at improving farms' business, as well as at 
enhancing households' welfare. From another perspective strategies can be aimed at 
avoiding or limiting the effects of potentially harmful changes but also at profiting from new 
opportunities. Resistance to change and adaptive renewal (Darnhofer, 2010) are two poles, 
within which intermediate and cross-cutting strategies can be identified. The decision-making 
process often entails a choice between long term adaptive capacity to cope with stresses and 
shocks and short term profitability, as well as between adaptation and new development 
trajectories. Different strategies can certainly be alternative (as in the case of the choice 
between intensification and extensification). Yet in most of the cases they are not mutually 
exclusive. A producer may implement more than one action at the same time, as 
complementary aspects of a diversified development trajectory, Finally, most of the strategies 
can be implemented by a single farm, some others are collective (i.e. the creation of a 
territorial brand).    

Several inventories of strategies have been suggested in the scientific literature, variously 
named (with slightly different meanings) as "adaptation", "survival", "adjustment" and 
"development" strategies (Marsden et al., 1989; Munton, 1990; Moran et al., 1993; Ilbery, 
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2001; Evans, 2009; Mills et al., 2013; Andrade 2015) and at various levels of aggregation. 
For the definition of this inventory, shown in Figure 4, we mainly referred to the mentioned 
authors. The base was given by the classifications made by Moran et al. (1993) (six 
development paths classified according to the resources use), and Munton (1990) (seven 
elements of change in farms' adjustment strategies), that were updated following the more 
recent literature and better detailed with regard to the less pro-active and more survival-aimed 
strategies thanks to Andrade (2015). Each box describes one strategy that is below 
articulated in its various forms and tools.  

Strategies are indicatively grouped according to their similarities in the 
harvesting/organisation/use of resources and/or main aims, in order to give a reader-friendly 
landscape of the possible strategies. These grouping is merely indicative, aimed at readiness 
and rapid appraisal of the main strategies’ typologies.  
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Description of strategies groups  

Agro-industrial competitiveness  

This first group of strategies is focused on three innovation levels: technology, marketing and 
finance, all elements which are relevant also in other types of strategy, but that are here 
considered in a classic industrial/market competition perspective. Some strategies aim at 
increasing competitiveness in the global agro-food markets, enlarging the business size in 
order to achieve a critical mass of budget and market shares and to profit from scale 
economies. Other strategies focus on market positioning and relations with customers. The 
so-called market orientation paradigm (Kohli & Jawaroski, 1990) expands the traditional 
scope of marketing activities to encompass the whole production process to be designed 
according to the activity of acquisition and use of information (marketing intelligence) about 
consumers' expectations. The last strategy type in this group is financialisation. In some 
sectors farms with certain requirements in terms of size, accountability and attractiveness, 
can harvest funds in the financial markets through asset management companies, private 
equity consortia or other financial instruments (Burch & Lawrence, 2013) with processes that 
also influence the core business of the firm, with financial ends potentially prevailing over the 
productive ones.   

Blurring farm borders  

High tech and financialisation are not always the most appropriate or suitable solutions, and 
size increase can even be counter-effective: in some contexts producers opt for a more 
flexible or efficient organisation of resources by focusing on some activities and externalising 
others, or by establishing strategic partnerships and networks. These strategies represent 
different ways to blur farm borders to increase efficiency and effectiveness. The choice 
between internal implementation and externalisation of parts of the farm labour process is 
complex and rich with implications in terms of degree of specialisation, flexibility and 
resilience, relation between fix and variable costs and control on the processes. Due to 
asymmetric information (Hart, 1995), bounded rationality (Hobbs, 2003) and ex-ante or ex-
post opportunistic behaviour (Williamson, 2000), efficient strategies are chosen as a function 
of associated transaction costs. If transactions were without costs, it would make little 
difference, at least in strictly economic terms, whether factors of production were purchased 
on the market or produced internally (Ventura & Milone, 2004), and the same could be argued 
with regard to production phases.   

Rural development  

These strategies, often implemented in synergy with each other, represent the wave of re-
grounding of farming into the territories and the re-valorisation of small scale and proximity. 
They range from the re-discovery of abandoned varieties to the adoption of environmentally 
friendly production methods, and extend their scope to cover a range of multifunctional 
activities and services that farms can provide for the consumers and the society as a whole. 
Through these strategies the products can be valorised and extra value added can be both 
produced (through the price premiums customers accept to pay) and retained by primary 
producers (when short chains reduce the intermediary steps and reduce or exclude the role 
of large retailers).   
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Risk management  

The strategies to cope with production, business, productive, and environmental risks are 
mainly based on contracts and legal arrangements through which risks can be shared among 
partners, or partially or completely shifted to others. The more traditional solution is to rely 
upon insurance markets where risks are shifted through payment of a fee. Insurance 
contracts are still widely used to protect from the consequences of extreme weather events. 
Yet financial markets are gaining relevance, with hedging increasingly being used by 
producers to protect from price risks. Forward and futures contracts are well established tools 
in this arena. Production contracts represent an additional strategy to share risk with up-
stream or downstream chain actors (Bogetoft & Olesen, 2004).  

Political support  

All outlined strategies aim, with different approaches and visions, at strengthening farms in a 
competitive market environment. Yet most of the farms are highly influenced by public 
support, as public support influences farms' capability to invest and to cope with risks 
(Kondouri et al., 2009; Sckokai & Moro, 2009), but also because it can be the dominant 
income source. In some cases this reliance assumes the importance of a true strategy; this 
is why a specific typology is identified here.   

Coping with farming decline  

A final set of strategies describes those situations in which a farm "merely" copes with the 
decline of its activity, finding solutions for the household's survival with or without a central 
role being played by the farm business.   

Farm's performances and the whole canvas of CSP  

In Figure 5 the whole sets of conditions and strategies are summarised, and performances 
added on the right hand side.  

Performances, whose identification is rooted in the same literature analysed in relation to 
conditions and strategies, have been indicatively gathered into three groups.  

The business-oriented ones (in light green) are investigated in the agricultural economic 
literature. They range from increased efficiency to improved quality, from diversification to 
financial stability. These performances are relevant as they are deemed to lead to the 
achievement of economic goals like higher profitability and increased business resilience.  

The household welfare-oriented (in light gray) are mostly considered in the literature following 
the AHM or in the field of rural sociology. Again, a combination of actual wellbeing and 
resilience/adaptability through differentiation can be seen as the ultimate goal to which these 
performances may lead.   

Finally the outward-oriented performances (in green) represent impacts on society and 
environment (for example: community involvement, local biodiversity preservation, animal 
welfare). They witness the nature of the farm as a socio-ecological system and reflect social 
expectations about farms and farming. They can be pursued by producers willing to meet 
those expectations per se, but also as a means of achieving other objectives: the business-
oriented (when they become a marketing lever), and the household-oriented performances 
(when they contribute to improved family welfare).   
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Figure 5. Conditions, strategies and performances  
 

The performances connect farm's strategic choices with the sustainability concepts 
mentioned in the introduction. Sustainable finance can be pursued through actions that lead 
to the economic performances listed above (as well as by the outward-oriented ones as long 
as they contribute to economic and financial gains). In a broader view, agriculture and 
fisheries sustainability is strengthened by strategies leading to households' wellbeing and 
resilience, but also by the farm's capability to positively address the social and environmental 
concerns listed at the bottom of the list.  

Conclusions   
This paper presents a first outline of a Conditions-Strategies-Performance approach to the 
analysis of primary producers' strategic behaviour towards sustainability. Inventories of the 
three categories have been developed, with the aim of providing a base for subsequent 
specific investigations whose findings will deepen and integrate these lists. Similarly, 
reflections on the links between the three categories (for example: why under certain similar 
conditions different producers chose different strategies, or why similar strategies lead to 
diversified performance) can be further developed.  
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The work witnesses the wide range of internal characters, external conditions, strategies and 
performances that are being identified in the literature, and gives insights into the various 
ways in which this diversity can be typified and organised.  

This framework can be applied to support more in-depth analyses of the conditions 
influencing farmers' strategies, and to identify areas of interventions for the creation of a more 
supportive environment for the development of successful and sustainable farms. In 
particular, analyses of market imperfections and policy requirements can be developed, with 
attention to their mutual interactions and their connections to other conditions. A 
comprehensive and systematic view on the conditions-strategies-performances can also help 
the researchers to understand and analyse the rationale of apparently inconsistent or 
incomprehensible strategies.    
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Abstract: This article presents results on Austrian farmers’ perceptions of risk management 
measures as well as currently applied and planned risk management strategies. A postal 
survey of Austrian farmers (N = 486) has been conducted to provide data for the analysis of 
differences with respect to farm types (cash crop farms, permanent crop farms, forage-growing 
farms, intensive livestock farms, mixed crop and livestock farms and forestry enterprises), 
farming methods (organic and conventional farms), employment situation (full-time and part-
time farms), and geographic location (mountain farms and non-mountain farms). The results 
indicate that all subgroups of farmers expect the strategy of financial management to be most 
effective in coping with risks. Organic, part-time and mountain farmers are, on average, more 
confident in the strategy of off-farm diversification. In comparison with their part-time 
colleagues, full-time farmers regard farm expansion and insurance as well as cost and 
revenue management to be more effective. All subgroups of farmers plan to increasingly 
pursue risk management strategies of adaptive capacity building, cost and revenue 
management, financial management, and on-farm diversification.  
 

Keywords: Family farming, risk perceptions, risk management, part-time and full-time 
farms, organic farming, mountain farming, Austrian agriculture  

 

Introduction and research questions  
Landscape, soil and climate conditions usually determine different pathways of agriculture, 
reflected by different farm types and production intensities. Hence, eight main agricultural 
production areas with typical patterns of land use and agricultural production are 
distinguished in Austria. (Wagner, 1990a and 1990b; see Figure 1). The alpine area 
represents 63% of the total Austrian territory of 84,000 km² and is dominated by forestry, 
grassland and pastures as well as extensive livestock and milk production. In total, there are 
166,300 agricultural holdings in Austria of which 38% are classified as mountain farms 
(BMLFUW, 2015) producing under adverse natural conditions and receiving less-favoured 
area payments from the CAP (Groier, 2016). Mixed crop and livestock farms characterise 
the agriculture in the Northern Alpine foothills. Intensive forage and milk production 
dominates in the West whereas intensive livestock, vegetable and cash crop production 
prevails in the East of the country. The granite and gneiss highlands north of the river 
Danube experience continental climate and farmers usually specialise in potato, rye and 
poppy production. Intensive cash crop production with grains, vegetables, fruit and wine 
dominates in the Pannonien plains and hills in the North-Eastern part of Austria. Wine and 
fruit (i.e. apple production) prevails in the Southern Alpine foothills. The Klagenfurt basin – 
although located in the southern alpine area – experiences Atlantic climate and farmers 
mainly specialise in grain and fruit production (Wagner, 1990a and 1990b).   
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The agricultural pathways are also determined by the economic potential of the farms as 
well as by personal preferences of the farming families. Austrian agriculture is characterised 
by mainly small scale farms; the average utilised agricultural area (UAA) is 18 ha per farm. 
In Austria, 57% of the agricultural holdings cultivate below 20 ha and about 55% are run 
part-time i.e. the farming couple spends more than 50% of the working time in off-farm 
employment (BMLFUW, 2015).  

Part-time farms usually extensify agricultural production to balance on-farm and off-farm 
work (Groier, 2016). In comparison with other European countries, organic agriculture as a 
certified farming method has been already promoted with public financial support in 1992. 
With the EC accession of Austria in 1995, the CAP subsidy schemes were applied to organic 
agriculture as well (Larcher, 2009). The number of organic farms increased from 880 in 1989 
to 21,810 in 2013 representing 13% of all agricultural holdings in Austria (Groier, 2016).  

  

Figure 1. The main agricultural production areas of Austria (Source: Statistik Austria 
2016, modified)  

  

The risk environment of farmers is shown graphically in Figure 2. Farmers are both biological 
human beings facing health risks and social beings living with others in personal and 
institutional relations based on common values, rules and regulations. Social risks like 
personal conflicts, noncompliance, crime or disadvantages from governmental and 
international laws and regulations may occur. Farmers are also confronted with a broad 
range of professional risk sources. Depending on the analytical perspective, risk sources 
can be distinguished between those being unique to farming as an entrepreneurial activity 
and specific risk sources due to farm type, farming methods, farm location and other farm 
characteristics. In particular the specific risk exposure of the farm requires the development 
of an appropriate and concise risk management strategy, which is a fundamental 
entrepreneurial activity in agriculture. Considering the retrenchment of political and public 
risk management measures for agriculture, the awareness of risks and effective risk 
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management has become more important at the farm level, but also for farm extension 
services.   

   

 

Figure 2. Illustration of farmer´s risk environment (Source: own description)  

In general, risk management strategies can be classified into risk avoiding, risk reducing, 
risk transferring or risk retaining. Each strategy consists of a number of concrete risk 
management measures such as use of irrigation systems and storage facilities, diversifying 
income or buying insurance products. The combination of different measures in an 
appropriate and successful risk management strategy serves two main aspects: first, it has 
to meet the individual security needs and secondly, it has to synergise with the long-term 
orientation of the farming family. A literature review reveals a huge variety of empirical 
models including different variables explaining risk management in agriculture. According to 
their theoretical framework authors analysed farmers´ risk management strategies in 
dependency of either a single factor (e.g. farm size, Wauters et al., 2014) or they included 
variable sets addressing psychological and social factors as well as sociodemographic 
characteristics of the farmers and farm structure (e.g. Flaten et al., 2005; Lien et al., 2006; 
Meuwissen et al., 2001; van Duinen et al., 2015). In this paper we want to focus on risk 
management strategies according to different pathways of agriculture, represented by farm 
types, farming methods and farm geography. Regarding these relations Meuwissen et al. 
(2001) found that risk management strategies to reduce price risks were relatively less 
relevant to Dutch managers of dairy farms and insurances to those of mixed farms. 
Managing risks via diversification strategies was most important to pig farmers and, via 
stabilisation of income, to dairy farmers. Flaten et al. (2005) found that Norwegian organic 
farmers see flexibility in production and marketing as well as collecting information as 
important risk management measures. On the contrary, debt management, cooperative 
marketing and veterinary services were more important to conventional farmers. The 
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authors also show geographical differences: farmers located in favoured areas without 
regional policy priority paid more intention to flexibility and less importance to insurance than 
farmers in areas with regional policy priority (Flaten, et al., 2005). Significant differences in 
risk management between full-time and part-time farmers in Norway were reported by Lien 
et al. (2006). Part-time dairy farmers considered off-farm investment, off-farm work, surplus 
machinery capacity, storage and debt management as more important than their full-time 
colleagues. Full-time crop farmers put more importance on good liquidity, use of risk 
reducing technologies, cooperative marketing, use of economic consultancies, enterprise 
diversification and use of production contracts.   

The aim of this article is to provide empirical results of Austrian farmer´s perceptions on 
already applied and planned risk management strategies by:   

i) farm type (cash crop farms, permanent crop farms, forage-
growing farms, intensive livestock farms, mixed crop and 
livestock farms and forestry enterprises);  

ii) geographic location of the farm (mountain farms and non-
mountain farms); 

iii) farming method (organic and conventional farms); and 
iv) employment situation (full-time and part-time farms).   

The article is structured as follows. In the next section we describe the empirical methods 
used and the following section is dedicated to the results. After describing the sample we 
present and discuss the results with regard to the perceived efficiency of risk management 
measures and the perceptions of risk management strategies according to different 
pathways of agriculture. In the final section we draw some conclusions.   

Material and methods  
The data for the analysis presented in this article result from a postal survey of Austrian 
farmers, conducted between January and March 2015. A four pages questionnaire was sent 
to a stratified sample of 2000 farmers. The strata refer to the Austrian farm type classification 
of the IACS1: cash crop farms, permanent crop farms, forage-growing farms, intensive 
livestock farms, mixed crop and livestock farms, and forestry enterprises. The questionnaire 
contained  sections on i) general attitudes towards farming, entrepreneurship and risk; ii) 
experiences and perceptions of risk sources; iii) perceptions of risk management measures, 
currently applied and planned risk management measures; and finally iv) socio-demographic 
and farm characteristics.  

Methodologically the survey followed the psychometric paradigm (Slovic, 2007) focusing on 
the perceptions of individuals measured by socio-economic scaling. Accepting the 
limitations of survey techniques in the social sciences in principle (e.g. strategic-responses, 
social-desirability), the strength of this approach is to embrace perceptions as the result of 
complex mental processes, considering specific contexts. Its weakness is the limited 
comparability of contextualised results. By the end of March 2015, a total number of 502 

                                                      
1 IACS refers to Integrated Administration and Control System (German: INVEKOS) based on Council Regulation 
(EEC) No 73/2009 and Commission Regulation (EC) No. 1122/2009. It differentiates seven farm types: cash crop 
farms, permanent crop farms, forage-growing farms, intensive livestock farms, mixed farms crop and livestock, 
forestry enterprises and horticultural enterprises. The horticultural enterprises were excluded from the study 
because of the small number in the database.   
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questionnaires was returned. After excluding 16 incomplete questionnaires, a sample of 486 
questionnaires was available (response rate 25%). The data were manually recorded in a 
SPSS data sheet and analysed by using IBM SPSS 21. This article provides results for 
section iii) i.e. perceptions of risk management measures, currently applied and planned risk 
management measures.  

Thirty-eight different risk management measures based on international literature (e.g. 
Patrick et al., 1985; Martin, 1996; Meuwissen et al., 2001; Flaten et al., 2005; Schaper et al., 
2010) were listed and farmers were asked to assess each of them with regard to the 
perceived effectiveness in controlling risk on a Likert type scale with 1 = very ineffective, 2 
= rather ineffective, 3 = partly (in)effective, 4 = rather effective, 5 = very effective. 
Additionally, farmers should indicate which risk management measures they have already 
been implementing on their farms and which ones they plan to continue with or to implement 
in the following five years. We present a descriptive analysis of the data and an explorative 
factor analysis (principal component method including varimax rotation) to summarise 
information on farmers’ perceptions of risk management measures in a smaller number of 
related risk management strategies (factors). Kaiser-Meyer-Olkin measure (KMO) of 
sampling adequacy of 0.893 suggests a good quality of the data set for factor analysis. In 
order to determine the appropriate number of factors latent root criterion with eigenvalue 
above 1.2 and visual scree plot test were used. Factor solutions with 6, 7 and 8 factors were 
tested. Finally, we decided on the 8 factor solution, because this set was best shaped, most 
feasible and easiest to interpret. A total variance explanation of 53% is seen as satisfactory 
for an empirical social science study.   

In further analysis, all risk management measures with a rotated factor loading of ≥0.4 were 
subsumed under the respective factor (see Table 1). In order to develop an indicator for the 
perceived effectiveness in controlling risk of the management strategies represented by one 
of the eight factors, the scores of the risk management measures belonging to each factor 
were averaged. Similarly, the level of risk management strategies currently applied and the 
level of planned risk management were defined as quotients of the number of applied 
(planned) risk management measures of a factor divided by the total number of management 
measures belonging to this factor. On the basis of this data, we explored the differences 
among groups, defined by farm type, farming method, employment situation and farm 
geography. As the data are not normally distributed, nonparametric tests were employed. 
The Mann-Whitney test was used for pair-wise comparison of organic and conventional 
farmers, full-time and part-time farmers, and mountain and non-mountain farmers. The 
Kruskal-Wallis test was employed for analysing differences by farm types, followed by a 
series of pair-wise comparisons using the Mann-Whitney test with Bonferoni correction.   

Results and discussion   
In this section we present and discuss the results of the statistical analysis. First we describe 
the sample according to different pathways of agriculture represented by farm type, farming 
method, employment situation and geographic location. We then consider the perceived 
efficiency of risk management measures and the results of factor analysis. According to 
different pathways of agriculture we present the perceptions of risk management strategies 
in the following section and finally the levels of applied and planned risk management.  
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Sample description  

This sample contains 25 permanent crop farms (5.1%), 54 forestry enterprises (11.1%), 236 
forage growing farms (48.6%), 47 mixed farms (9.7%), 105 cash crop farms (21.6%) and 19 
intensive livestock farms (3.9%). There is no response bias in respect to the farm types in 
the IACS data base according to a Chi Square test (p≤0.05). In contrast, the sample contains 
a higher percentage of full-time farmers (51.3%; IACS: 37.2%), organic farmers (22.3%, 
IACS: 16.5%) and mountain farms (49.1%; IACS: 41.2%).   

Perceptions of risk management measures and strategies  

In total 38 risk management measures were presented to the farmers asking them to 
evaluate the effectiveness in managing risks. Table 1 presents the average scores of the 
evaluation and the standard deviations of each risk management measure (see columns 2 
and 3). On average, the highest scores on effectiveness were given to financial risk 
strategies i.e. keeping debt low (4.06), obtaining liquidity (4.03), and producing at lowest 
possible costs (3.83). Farmers, on average, also gave relatively high scores to risk 
management strategies related to the established portfolio of extension services and 
agricultural education i.e. using legal advice services (3.83), information services (3.73), 
agricultural consultant services (3.63), financial advice services (3.56), training in agricultural 
production and marketing (3.64), and training in farm management (3.57). Production risk 
management strategies are perceived by farmers to be rather effective and include: 
preventive plant protection and animal health care (3.80), production of valuable quality 
products (3.75), adopting production technology to climate change (3.53), flexibility in 
respect to market changes (3.55), and participation in the Austrian agri-environmental 
programme (3.63). Management strategies perceived by farmers as partly effective and 
partly ineffective in coping with risks have a strategic long-term management focus i.e. 
agricultural specialisation is the one with the highest average score in that group (3.37), 
followed by off-farm employment of the farm mangers spouse (3.30), avoiding employment 
of off-farm workers (3.26), production diversification (3.17), off-farm work of the farm 
manager (3.09), production expansion (2.99), investing in on-farm businesses (2.96), 
extensifying production (2.82), and reducing farm investments (3.03). Other risk 
management measures are perceived as indifferent and include: buying insurance (3.27), 
increasing productivity (3.24), investing in and use of advanced production technology (3.17; 
3.31), cooperative marketing (3.13), maintaining storage capacities (3.09), and long-term 
customer contracts (3.04). Contrary to the literature (e.g. Meuwissen et al., 2001; Flaten et 
al., 2005; Schaper et al., 2012), buying insurance products is not that important for farmers 
in Austria according to the results. This might be explained by the high level of insurance 
already held by the farmers (Larcher et al. 2016). Hedging by commodity futures contracts, 
options and futures received the second lowest average scores (2.60), probably due to little 
knowledge about this risk management tool among the Austrian farmers and due to small 
average farm sizes. This result is confirmed by the findings of the studies cited above. The 
risk management strategy with the lowest average score is investing in non-agricultural 
businesses (2.55), suggesting that using capital other than for farming is not favoured by 
many farmers.   

The explorative factor analysis reduced 38 risk management measures to bundles of eight 
distinct factors, each representing a risk management strategy. The grouping of a risk 
management measure to a factor is determined by a rotated factor loading of ≥0.4 (see 
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Table 1). The interpretation of the factors is due to the subsumed risk management 
measures: factor 1 is named “adaptive capacity building and technology”. It has high 
loadings with risk management measures reflecting active adaptation processes of farmers 
to a changing natural environment as well as to changing market conditions and subsidy 
schemes. Adaptation activities of the farmers also include personal development of the 
farmers; training in agricultural production and marketing as well as training in farm 
management are high loading measures of this factor. The high loadings of using legal 
advice services and agricultural consultant services can be interpreted as using specific 
expert support in the adaptation process.   

Factor 2 is very similar to factor 1; both have high loadings to risk management measures 
in respect of technology, training and advice, and both are strongly connected with 
agricultural production. This suggests unity, but both factors displayed stability in the six, 
seven and eight factors solution. Therefore, we assume two separate factors with the 
farmer´s orientation on expansion of the farming business being the main difference. While 
the adaptation process described by factor 1 does not give evidence for a specific long-term 
farm development perspective, the adaptation process of factor 2 is directed towards 
expansion of the farming business. Consequently, factor 2 is interpreted as “adaptation 
towards expansion and insurance”. Participation in the Austrian agri-environmental 
programme might seem to contradict this interpretation, but this subsidy scheme containing 
22 different measures is compatible with almost all strategies of farm development. This 
argument is supported by the fact that the participation in the Austrian agri-environmental 
program is also high loading on factor 7 “agricultural extensification” (see below). In respect 
to agricultural expansion, it might facilitate the achievement by providing additional financial 
resources.   

Factor 3 “cost and revenue management” has high loadings with measures of transferring 
price risks like long-term customer contracts and hedging by future commodity contracts, 
options and futures as well as with measures of reducing price risks or sharing costs 
(cooperative purchase of inputs and marketing; maintaining storage capacities).  

The coherence of high loading risk management measures in factor 4 addressing financial 
issues like keeping debt low, obtaining liquidity and maintaining equity capital justifies the 
term “financial management”. Measures of keeping input expenses low like avoiding the 
employment of off-farm workers and producing at lowest possible costs are also included in 
this factor. This strategy can be seen as part of a rather conservative farm management 
style.   

 
Table 1. Perceived effectiveness of risk management measures and membership to 
the extracted factors according to the factor loadings  

  

  

Perceived 
effectiveness  

  Extracted factorsb)  
 

Average  
SD  
Scorea)  

F1 F2 F3  F4 F5  F6  F7 F8 

Flexibility in respect to market changes  3.55  0.95  0.67 0.22 0.20 0.06 0.04   0.08 -0.08 0.10 
Adapting production technology to climate 
change  

3.53  0.96  0.73 0.14 0.15 0.09 0.00 -0.02 -0.03 0.02 

Participating in regional development projects   3.10  1.01  0.66 0.06 0.21 -0.03 0.13 0,18  0,17 0,00 

Table 1). The interpretation of the factors is due to the subsumed risk management 
measures: factor 1 is named “adaptive capacity building and technology”. It has high 
loadings with risk management measures reflecting active adaptation processes of farmers 
to a changing natural environment as well as to changing market conditions and subsidy 
schemes. Adaptation activities of the farmers also include personal development of the 
farmers; training in agricultural production and marketing as well as training in farm 
management are high loading measures of this factor. The high loadings of using legal 
advice services and agricultural consultant services can be interpreted as using specific 
expert support in the adaptation process.   

Factor 2 is very similar to factor 1; both have high loadings to risk management measures 
in respect of technology, training and advice, and both are strongly connected with 
agricultural production. This suggests unity, but both factors displayed stability in the six, 
seven and eight factors solution. Therefore, we assume two separate factors with the 
farmer´s orientation on expansion of the farming business being the main difference. While 
the adaptation process described by factor 1 does not give evidence for a specific long-term 
farm development perspective, the adaptation process of factor 2 is directed towards 
expansion of the farming business. Consequently, factor 2 is interpreted as “adaptation 
towards expansion and insurance”. Participation in the Austrian agri-environmental 
programme might seem to contradict this interpretation, but this subsidy scheme containing 
22 different measures is compatible with almost all strategies of farm development. This 
argument is supported by the fact that the participation in the Austrian agri-environmental 
program is also high loading on factor 7 “agricultural extensification” (see below). In respect 
to agricultural expansion, it might facilitate the achievement by providing additional financial 
resources.   

Factor 3 “cost and revenue management” has high loadings with measures of transferring 
price risks like long-term customer contracts and hedging by future commodity contracts, 
options and futures as well as with measures of reducing price risks or sharing costs 
(cooperative purchase of inputs and marketing; maintaining storage capacities).  

The coherence of high loading risk management measures in factor 4 addressing financial 
issues like keeping debt low, obtaining liquidity and maintaining equity capital justifies the 
term “financial management”. Measures of keeping input expenses low like avoiding the 
employment of off-farm workers and producing at lowest possible costs are also included in 
this factor. This strategy can be seen as part of a rather conservative farm management 
style.   

 
Table 1. Perceived effectiveness of risk management measures and membership to 
the extracted factors according to the factor loadings  

  

  

Perceived 
effectiveness  

  Extracted factorsb)  
 

Average  
SD  
Scorea)  

F1 F2 F3  F4 F5  F6  F7 F8 

Flexibility in respect to market changes  3.55  0.95  0.67 0.22 0.20 0.06 0.04   0.08 -0.08 0.10 
Adapting production technology to climate 
change  

3.53  0.96  0.73 0.14 0.15 0.09 0.00 -0.02 -0.03 0.02 

Participating in regional development projects   3.10  1.01  0.66 0.06 0.21 -0.03 0.13 0,18  0,17 0,00 
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Training in agricultural production and 
marketing   

3.64  0.91  0.72 0.26 0.21 0.07 0.08 0.08 -0.08 0.01 

Preventive plant protection / animal health care  3.80  0.90  0.55 0.34 0.04 0.22 -0.20 0.09  -0.02   -0.12 
Using production technologies such as GPS  3.31  1.07  0.46 0.33 0.31 0.08 0.02 0.19  -0.16   -0.08 
Using legal advice services  3.83  0.95  0.48 0.35 0.14 0.22 0.05 0.18  -0.04   -0.03 
Training in farm management  3.57  1.00  0.63 0.42 0.17 0.05 0.08 0.08  -0.12    0.07 
Using agricultural consultant services   3.63  0.92  0.42 0.54 0.01 0.11 0.09   0.11  0.09    0.09 
Buying insurance  3.27  1.02  0.15 0.54 0.17 0.17 0.10   0.01  0.01    0.13 
Production expansion   2.99  1.11  0.20 0.45 0.39 -0.03 0.08 0.10 -0.34   -0.10 
Using information services   3.73  1.01  0.24 0.58 0.15  0.18 0.03 0.10  0.01    -0.07 
Investing in advanced production technology   3.17  1.00  0.28 0.58 0.32  0.05 0.02  0.06 -0.22    -0.04 
Using financial advice services   3.56  1.06  0.23 0.65 0.13  0.12 0.13 0.09  0.05    -0.04 
Participation in Austrian agri-environmental 
programme  

3.63  1.21  0.12 0.48 0.04 -0.14 -0.18 -0.06  0.48     0.20 

Cooperative purchase of farm inputs   3.45  1.04  0.31 -0.07 0.50  0.24   0.02   0.05 0.09   -0.02 
Maintaining storage capacities   3.09  1.04   0.19  0.21 0.50 0.25  -0.16  -0.10 0.03    0.12 
Cooperative marketing of my products   3.13  1.12  0.32 -0.02 0.58  0.16   0.15   0.20 0.11    0.10 
Increasing productivity  3.24  1.09   0.07  0.39 0.51 0.15  -0.01  0.11 -0.26   -0.04 
Long-term customer contracts   3.04  1.01  0.15  0.23 0.59  0.03  -0.06   0.11  0.07   -0.06 
Hedging by futures contracts, options and 
futures  

2.60  0.92  0.11 0.25 0.62  -0.08   0.03   0.01 -0.07    0.06 

Avoiding the employment of off-farm workers   3.26  1.14  -0.13  -0.15  0.14 0.46   0.07  -0.05   0.24   -0.10 
Maintaining equity capital  3.79  0.93  0.24   0.22  0.22 0.53   0.03   0.06  -0.09   0.20 
Keeping debt low  4.06  1.06  0.11   0.15  0.06 0.76   0.05   0.07   0.11   0.04 
Obtaining liquidity  4.03  0.93  0.26  0.20  -0.02 0.73   0.07  -0.02  -0.05   0.08 
Producing at lowest possible cost  3.83  1.02   0.02  0.29  0.10 0.42   0.13   0.03  -0.14  -0.17 
Investing in non-agricultural enterprises  2.55  1.08   0.15 -0.08  0.33 0.08   0.55   0.16  -0.08   0.16 
Off-farm employment the farm manager   3.09  1.29  -0.01 0.06  -0.07 0.04   0.76  -0.03   0.12    0.01 
Off-farm employment the farm managers’ mate   3.30  1.25  0.04 0.25  -0.05 0.13   0.69  -0.06   0.14   -0.09 
Voluntary work in agricultural professional 
associations   

2.94  1.05  0.18 0.10   0.06  0.00   -0.05  0.84   0.08     0.04 

Voluntary work in agricultural cooperatives  2.69  1.01  0.15  0.14   0.14  0.05  0.04  0.84    -0.03   0.08 
Production extensification   2.82  1.01  0.05   0.02   0.03 -0.05   0.14   0.01   0.69  -0.07 
Reducing farm investments   3.03  0.97  -0.15  -0.08  -0.03   0.23   0.12   0.10   0.59  -0.09 
Production specialisation   3.37  1.06  0.19   0.02   0.23   0.16  -0.02  -0.01   0.17  -0.75 
Production diversification   3.17  1.10  0.17   0.05   0.26   0.19  -0.08   0.10  -0.01   0.68 
Investing in on-farm businesses   2.96  1.31  0.35  -0.07   0.29   0.07   0.33   0.10   0.15   0.41 
Production of high-priced quality products  3.75  1.03  0.34   0.32   0.29   0.15   0.06  -0.03   0.06   0.21 
Compensating financial straits with forestry 
income   

3.02  1.08  0.28   0.31  -0.15   0.06   0.31  -0.02   0.04  -0.11 

a) Average scores measured on a Likert type scale with 1 = very ineffective, 2 = rather ineffective, 3 = 
partly (in)effective, 4 = rather effective, 5 = very effective.   

b) The extracted factors are: F1 = adaptive capacity building and technology, F2 = adaptation towards 
expansion and nsurance, F3 = cost and revenue management, F4 = financial management, F5 = off-
farm diversification, F6 = farm community service, F7 = agricultural extensification, F8 = on-farm 
diversification; membership to a factor with loadings ≥I0.4I (bold).   

Source: Survey of Austrian farmers 2015, N = 486; own calculations  

The interpretation of factor 5 as “off-farm diversification” is obvious. The risk management 
measures off-farm employment of the farm manager and of his/her spouse are high loading 
as well as investing in non-agricultural enterprises. Off-farm diversification can be a strategy 
for stabilising small farms by non-farming income and therefore should be typical for part-
time farms. But it may also come along with production extensification when handing over 
the farm to a successor, already employed in a non-agricultural sector.   

Training in agricultural production and 
marketing   

3.64  0.91  0.72 0.26 0.21 0.07 0.08 0.08 -0.08 0.01 

Preventive plant protection / animal health care  3.80  0.90  0.55 0.34 0.04 0.22 -0.20 0.09  -0.02   -0.12 
Using production technologies such as GPS  3.31  1.07  0.46 0.33 0.31 0.08 0.02 0.19  -0.16   -0.08 
Using legal advice services  3.83  0.95  0.48 0.35 0.14 0.22 0.05 0.18  -0.04   -0.03 
Training in farm management  3.57  1.00  0.63 0.42 0.17 0.05 0.08 0.08  -0.12    0.07 
Using agricultural consultant services   3.63  0.92  0.42 0.54 0.01 0.11 0.09   0.11  0.09    0.09 
Buying insurance  3.27  1.02  0.15 0.54 0.17 0.17 0.10   0.01  0.01    0.13 
Production expansion   2.99  1.11  0.20 0.45 0.39 -0.03 0.08 0.10 -0.34   -0.10 
Using information services   3.73  1.01  0.24 0.58 0.15  0.18 0.03 0.10  0.01    -0.07 
Investing in advanced production technology   3.17  1.00  0.28 0.58 0.32  0.05 0.02  0.06 -0.22    -0.04 
Using financial advice services   3.56  1.06  0.23 0.65 0.13  0.12 0.13 0.09  0.05    -0.04 
Participation in Austrian agri-environmental 
programme  

3.63  1.21  0.12 0.48 0.04 -0.14 -0.18 -0.06  0.48     0.20 

Cooperative purchase of farm inputs   3.45  1.04  0.31 -0.07 0.50  0.24   0.02   0.05 0.09   -0.02 
Maintaining storage capacities   3.09  1.04   0.19  0.21 0.50 0.25  -0.16  -0.10 0.03    0.12 
Cooperative marketing of my products   3.13  1.12  0.32 -0.02 0.58  0.16   0.15   0.20 0.11    0.10 
Increasing productivity  3.24  1.09   0.07  0.39 0.51 0.15  -0.01  0.11 -0.26   -0.04 
Long-term customer contracts   3.04  1.01  0.15  0.23 0.59  0.03  -0.06   0.11  0.07   -0.06 
Hedging by futures contracts, options and 
futures  

2.60  0.92  0.11 0.25 0.62  -0.08   0.03   0.01 -0.07    0.06 

Avoiding the employment of off-farm workers   3.26  1.14  -0.13  -0.15  0.14 0.46   0.07  -0.05   0.24   -0.10 
Maintaining equity capital  3.79  0.93  0.24   0.22  0.22 0.53   0.03   0.06  -0.09   0.20 
Keeping debt low  4.06  1.06  0.11   0.15  0.06 0.76   0.05   0.07   0.11   0.04 
Obtaining liquidity  4.03  0.93  0.26  0.20  -0.02 0.73   0.07  -0.02  -0.05   0.08 
Producing at lowest possible cost  3.83  1.02   0.02  0.29  0.10 0.42   0.13   0.03  -0.14  -0.17 
Investing in non-agricultural enterprises  2.55  1.08   0.15 -0.08  0.33 0.08   0.55   0.16  -0.08   0.16 
Off-farm employment the farm manager   3.09  1.29  -0.01 0.06  -0.07 0.04   0.76  -0.03   0.12    0.01 
Off-farm employment the farm managers’ mate   3.30  1.25  0.04 0.25  -0.05 0.13   0.69  -0.06   0.14   -0.09 
Voluntary work in agricultural professional 
associations   

2.94  1.05  0.18 0.10   0.06  0.00   -0.05  0.84   0.08     0.04 

Voluntary work in agricultural cooperatives  2.69  1.01  0.15  0.14   0.14  0.05  0.04  0.84    -0.03   0.08 
Production extensification   2.82  1.01  0.05   0.02   0.03 -0.05   0.14   0.01   0.69  -0.07 
Reducing farm investments   3.03  0.97  -0.15  -0.08  -0.03   0.23   0.12   0.10   0.59  -0.09 
Production specialisation   3.37  1.06  0.19   0.02   0.23   0.16  -0.02  -0.01   0.17  -0.75 
Production diversification   3.17  1.10  0.17   0.05   0.26   0.19  -0.08   0.10  -0.01   0.68 
Investing in on-farm businesses   2.96  1.31  0.35  -0.07   0.29   0.07   0.33   0.10   0.15   0.41 
Production of high-priced quality products  3.75  1.03  0.34   0.32   0.29   0.15   0.06  -0.03   0.06   0.21 
Compensating financial straits with forestry 
income   

3.02  1.08  0.28   0.31  -0.15   0.06   0.31  -0.02   0.04  -0.11 

a) Average scores measured on a Likert type scale with 1 = very ineffective, 2 = rather ineffective, 3 = 
partly (in)effective, 4 = rather effective, 5 = very effective.   

b) The extracted factors are: F1 = adaptive capacity building and technology, F2 = adaptation towards 
expansion and nsurance, F3 = cost and revenue management, F4 = financial management, F5 = off-
farm diversification, F6 = farm community service, F7 = agricultural extensification, F8 = on-farm 
diversification; membership to a factor with loadings ≥I0.4I (bold).   

Source: Survey of Austrian farmers 2015, N = 486; own calculations  

The interpretation of factor 5 as “off-farm diversification” is obvious. The risk management 
measures off-farm employment of the farm manager and of his/her spouse are high loading 
as well as investing in non-agricultural enterprises. Off-farm diversification can be a strategy 
for stabilising small farms by non-farming income and therefore should be typical for part-
time farms. But it may also come along with production extensification when handing over 
the farm to a successor, already employed in a non-agricultural sector.   
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Factor 6 represents “farm community service” and includes two risk management measures 
in respect to honorary functions in the context of agricultural organisations. In Austria, 
honorary functions in agricultural professional organisations as well as in cooperative 
processing and marketing of agricultural products (e.g. dairy) have a long tradition. Holding 
such a function provides the possibility of networking and influencing the economic and 
political environment of agriculture actively. Farmers with honorary functions may be able to 
gain relevant information earlier than farmers not involved. Therefore, the engagement in 
agricultural organisations can serve as a risk management strategy of farmers.   

Factor 7 represents “agricultural extensification” and is high loading on reducing farm 
investments, participation in the Austrian agri-environmental programme, and on production 
extensification. It represents a long-term strategy of the farm and is supposed to be 
correlated with organic farming and with farming in mountainous areas.   

Factor 8 represents “on-farm diversification” and has a high positive factor loading with 
production diversification and a high negative one with its opposite production specialisation. 
The risk management measure investing in on-farm businesses (e.g. tourism or direct 
marketing) is also included in the factor with a positive factor loading. On-farm diversification 
like agricultural extensification represents a long-term strategy of the farm, compatible with 
organic and conventional farming as well as with mountain and non-mountain farming. It is 
supposed to be less suited to part-time farms and to large scale intensive and specialised 
production.   

Perceptions of risk management strategies according to different pathways of 
agriculture   
Farmer’s perceptions of management strategies represented by the eight factors were 
analysed by using non-parametric Mann-Whitney and Kruskal-Wallis tests. In respect to 
farm types, significant differences indicated by the Kruskal-Wallis test (F1, F2, F3, F6, F7) 
could not be confirmed by the pair-wise Mann-Whitney tests. Consequently, the results on 
average scores by farm types presented in Table 2 only provide some qualitative 
information.   

The other results in Table 2 show that the highest scores are given to the financial 
management strategy by most subgroups; the lowest scores are given to farm community 
service. The perceptions are significantly different between organic and conventional 
farmers for the strategies of agricultural extensification as well as off-farm and on-farm 
diversification. Organic farmers assess those as significantly more effective than their 
conventionally producing colleagues. Off-farm diversification is also perceived to be more 
effective by part-time farmers and mountain farmers. Contrary to their part-time colleagues, 
full-time farmers, on average, give higher scores to adaptation towards expansion and 
insurance as well as to cost and revenue management. Non-mountain farmers regard the 
risk management strategies of adaptive capacity building and technology as well as cost 
and revenue management to be more effective, while mountain farmers score the 
effectiveness of agricultural extensification and off-farm diversification higher.   
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Table 2. Perceptions of risk management strategies according to farming method, 
employment situation and geographic location of the farm  
  Average Scores a) in perceived effectiveness of risk management strategies   

  F1b)  F2  F3  F4  F5  F6  F7   F8  

Farm type  
Permanent crop farms  

  
3.82  

  
   3.55  

  
 3.21  

  
 3.73  

  
2.66  

  
2.70  

  
3.01  

  
3.28  

Forestry enterprises  3.39     3.23  3.03  3.94    3.20  2.62  3.32  3.16  
Forage-growing farms  3.47     3.40  3.02  3.79    2.95  2.82  3.21  3.12  
Mixed farms  3.52  

3.72  
3.77  
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(in)effective, 4 = rather effective, 5 = very effective.   
b) F1 = adaptive capacity building and technology, F2 = adaptation towards expansion and insurance, F3 = 

cost and revenue management, F4 = financial management, F5 = off-farm diversification, F6 = farm 
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contrast, part-time farmers use these risk management strategies in a significantly lower 
level such as 47%, 54%, and 31%, respectively. Full-time farmers use seven of eight risk 
management strategies to a higher extent than part-time farmers, even those they do not 
perceive to be more effective than their part-time colleagues. This result may suggest that a 
higher dependency on farming as source of income leads to a higher awareness of risk and 
a more proactive risk management. The fact that only 52% of the part-time farmers indicate 
use of the strategy off-farm diversification is remarkable, because this strategy constitutes 
part-time farming. An explanation could be that off-farm diversification is more seen as a 
mode of farming in general rather than as a specific strategy of managing risk. The level of 
financial management is significantly higher in conventional farms while a higher level of use 
of off-farm diversification and agricultural extensification is observed in organic farms.  
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Table 3. Level of currently applied farm risk management according to farming 
method, employment situation and geographic location of the farm  

Average levela) of currently applied risk management strategies 

F1b) F2 F3 F4 F5 F6 F7 F8 

Farm type 
Permanent crop farms 63% 62% 40% 63% 15% 27% 54% 28% 
Forestry enterprises 44% 53% 29% 72% 39% 23% 62% 30% 
Forage-growing farms 51% 58% 36% 70% 36% 33% 58% 30% 
Mixed farms 50% 58% 40% 70% 34% 29% 47% 42% 
Cash crop farms 57% 62% 37% 68% 44% 35% 55% 39% 
Intensive livestock farms 64% 71% 61% 71% 21% 45% 31% 23% 
Farming method 
Organic farm 56% 61% 38% 66% 44%** 29% 61%* 37% 
Conventional farm 51% 59% 37% 72%* 34% 33% 53% 32% 
Employment situation 
Full-time farm 58%*** 64%*** 43%*** 72% 21% 40%*** 56% 35% 
Part-time farm 47% 54% 31% 68% 52%*** 26% 54% 30% 
Farm geography  
Mountain farm 49% 58% 36% 70% 35% 29% 61%*** 32% 
Non-mountain farm 56%** 60% 40%(*) 70% 35% 37%(*) 51% 33% 

a) Average level is defined as average percentage of planned risks management measures
in the total number of risks management measures of a factor.

b) F1 = adaptive capacity building and technology, F2 = adaptation towards expansion and
insurance, F3 = cost and revenue management, F4 = financial management, F5 = off-
farm diversification, F6 = farm community service, F7 = agricultural extensification, F8 =
on-farm diversification.

Non-parametric Mann-Whitney test, pair-wise significant differences at *** p≤0.001; ** p≤0.01; * 
p≤0.05; (*) p≤0.1. 

Source: Survey of Austrian farmers 2015, N = 486; own calculations 

While agricultural extensification can be regarded as a main characteristic of organic 
farming, the relatively high level of off-farm diversification is surprising. With respect to the 
farm geography, results show that extensification is more important for mountain-farmers 
than for non-mountain farmers, which is due to the natural circumstances of agricultural 
production of the two farm groups. In contrast, the level of using adaptive capacity building, 
cost and revenue management, and farm community service is lower in mountain farms. 
The subgroups by farm type analysed by the Kruskal-Wallis test indicated significant 
differences between F1, F3, F5, F7, and F8, but the pair-wise Mann-Whitney tests could not 
identify which farm types differ from each other.   

Table 4 displays the results of the farmer`s future plans for risk management. In comparison 
with the currently applied risk management the average level of strategies planned for the 
future of all subgroups of farmers is constant or increasing for the risk management 
strategies of adaptive capacity building and technology, cost and revenue management, 
financial management, and on-farm diversification. On average, all farmers concur in 
planning to reduce farm community service. In contrast, the level of the risk management 
strategies of adaptation towards expansion and insurance, off-farm diversification and 
agricultural extensification vary among the subgroups.  
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Table 4. Planned level of farm risk management according to farming method, 
employment situation and geographic location of the farm  

  Average levela) of risk management strategies planned for the future  

  F1b)  F2  F3  F4  F5  F6  F7  F8  

Farm type                         
Permanent crop farms  63%  53%  45%  63%  26%  35%  59%  33%  
Forestry enterprises  55%  52%  33%  70%  36%  26%  62%  30%  
Forage-growing farms  58%  59%  40%  73%  38%  31%  54%  31%  
Mixed farms  63%  62%  50%  75%  35%  23%  52%  38%  
Cash crop farms  70%  66%  45%  72%  42%  33%  55%  42%  
Intensive livestock farms  68%  67%  61%  73%  19%  39%  29%**  23%  
Farming method                  
Organic farm  67%*  65%(*)  43%  73%  41%  27%  64%***  38%  
Conventional farm  59%  58%  42%  73%  36%  32%  50%  32%  
Employment situation                
Full-time farm  65%*  63%*  48%***  73%  25%  37%**  53%  36%  
Part-time farm  58%  58%  37%  72%  50%***  25%  55%  31%  
Farm geography                 
Mountain farm  56%  59%  38%  74%  36%  27%  59%***  33%  
Non-mountain farm  67%***  62%  47%***  71%  36%  34%  50%  35%  

a) Average level is defined as average percentage of planned risks management measures in the 
total number of risks management measures of a factor.   

b) F1 = adaptive capacity building and technology, F2 = adaptation towards expansion and insurance, 
F3 = cost and revenue management, F4 = financial management, F5 = off-farm diversification, F6 
= farm community service, F7 = agricultural extensification, F8 = on-farm diversification.   

Non-parametric Mann-Whitney test, pair-wise significant differences at *** p≤0.001; ** p≤0.01; * p≤0.05; (*) 
p≤0.1.  

Source: Survey of Austrian farmers 2015, N = 486; own calculations  

Organic farmers plan to raise the level of using the strategies of adaptive capacity building 
and technology and of adaptation towards expansion and insurance to a higher extent than 
conventional farmers, which could be interpreted as a consequence of increasing risk 
awareness in organic agriculture. Part-time farmers plan to pay slightly more attention to the 
risk management strategy of adaptive expansion and insurance as well as to agricultural 
extensification, which seems to be contradictory. An explanation might be that part-time 
farmers are more heterogeneous and one group with expanding plans opposes another 
planning further extensification. Mountain farmers as well as non-mountain farmers plan to 
use the strategy of adaptation towards expansion and insurance and off-farm diversification 
more often than currently applied, but they also plan to reduce the strategy of agricultural 
extensification. In respect to farm type, the Kruskal-Wallis test indicates significant 
differences between F1, F2, F3, F5, F7, and F8. Using the pair-wise Mann Whitney tests, a 
significant difference could be found between intensive livestock farms and the other farm 
types. Livestock farmers plan a significantly lower level of agricultural extensification than 
farmers of other farm types.  

Conclusions  
This article presents empirical results on famer’s perceptions, applied and planned risk 
management measures in Austrian agriculture. Results show a coherent picture of the 
different agriculture pathways represented by farm types, farming methods, employment 
situation and geographic location and the risk management strategies of the farmers. The 
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long-time farm orientation of the farmers matches quite well with the applied and planned 
risk management strategies. A factor analysis resulted in plausible groups of risk 
management strategies, revealing financial management to be regarded as the most 
effective followed by adaptive capacity building and technology. Both indicate that farmers 
appreciate flexibility and innovation, either in production or with respect to farm assets and 
liquidity. These results support farm modelling studies that reveal plasticity of farm 
management, i.e. flexibility to changing environmental conditions, to increase resilience 
compared to more rigid management behaviour (Rodriguez et al., 2011). The empirical 
results on farmers’ perceptions should support administration, policy makers and extension 
services in developing risk management policies and extension service products given 
increasing volatility on agricultural markets and climate change risks in the years to come. 
But it is crucial that farmers are convinced of the effectiveness of a risk management strategy 
in order to implement it on the farm. Lack of knowledge about risk management measures, 
e.g. hedging by future contracts, options and futures leads to a low level of application as 
shown e.g. by Schaper et al. (2012). Policies and extension initiatives to enhance farmers’ 
management capacities, skills, and awareness appear useful according to farmer 
perceptions. Employing multivariate models, more in depth research of our rich data set will 
follow to improve our understanding on risk management in agriculture.  
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Abstract: To address sustainability of agro-food systems, different innovation models are 
proposed which carry underlying pathways for change. Making explicit the divergences 
between these visions for the future could give more visibility to alternative visions, which 
otherwise could be dismissed by visions of the dominant regime. The generation and 
discussion of future visions for agro-food systems can open up or close down options for 
radical change. Therefore, we aim to analyse the cross-relations between the representations 
of pathways for change carried by actors and their strategies for change. We follow future-
oriented debates, consisting both of a corpus of future representations, and of a community of 
actors associated to their discussion. We focus on one case study: the future-oriented debate 
on agriculture and water quality in the Seine river watershed in France (between 2000 and 
2016). We organise the materials from documentary sources and interviews through a 
narrative of the links between the future-oriented debate and strategies. Our results highlight 
three types of strategies: (i) opening the map of options for change; (ii) promoting radical 
change for agro-food systems; and (iii) using the future-oriented debate to build an intervention 
strategy. We identify a gap in this debate: very few explicit transition pathways exist, while it 
may improve their credibility. We show that some alternative visions integrate performance 
criteria of the dominant narrative to strengthen their credibility. We conclude by suggesting 
that another strategy could be to embed future visions in a consistent alternative narrative, 
revealing the social dimension of water management by agriculture.  

Keywords: Future-oriented debate, strategic conversation, transition pathways, future 
studies, expectations, agro-food systems, water quality, Seine river watershed  
 

Introduction  
European farming systems are currently urged by society to reduce their environmental 
impacts, while the mere economic viability of their activity is endangered. Change in farming 
systems seems necessary, to identify and adopt innovative models able to perform jointly on 
the three dimensions of sustainability. There are different proposals for such models, on very 
different scales: from one innovative practice (such as combined crops), to low-input 
production systems (such as organic farming), to territorial innovative organisations or to the 
complete redesign of whole food systems. Those proposals carry underlying pathways for 
change which are more or less explicit. Innovation research has identified two different 
general patterns of innovation: system optimisation and system innovation which differ in the 
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nature and extent of change (Barbier & Elzen, 2012). The first trajectory of change relies on 
an optimisation of existing systems, putting a strong emphasis on the role of technological 
progress to achieve it. The second one aims at redesigning the entire systems, tackling not 
only technical dimensions but also organisational, economic and social ones. In the field of 
sustainable agriculture, these two patterns can be recognised in diverging visions of 
agricultural innovation, identified for instance by Levidow et al. (2013) as the Life sciences 
vision vs. the Agroecology vision, which are embedded in competing socio-technical 
paradigms. In broad terms, the Life sciences vision relies on more efficient inputs, while the 
Agro-ecology vision aims at reducing the dependence on external inputs. Those two 
pathways for change imply diverging strategies regarding research and development, 
knowledge and actors’ networks mobilisation… and different societal consequences. Many 
dimensions that contrast these different strategies remain implicit, particularly more hidden 
dimensions of a narrative. For instance, some pathways for change actually reinforce the 
neoliberal productivist narrative highlighted by Levidow (2015) as the underlying basis for 
the dominant food regime, while others contest it. Levidow (2015) concludes that making 
these divergences explicit could clarify the different trajectories promoted for agro-food 
transitions.  

Indeed, actors use the generation and diffusion of expectations for the future in order to 
pursue their own interests (Berkhout, 2006). Therefore, it is likely that alternative visions, 
aiming at transitions towards more sustainable systems, will be dismissed by visions 
produced by the dominant regime actors (Garnet, 2015). If the transition management 
literature has highlighted the role expectations and visions could play in order to align 
innovative actors around a shared objective (Smith et al., 2005), the strategic context in 
which those visions operate (what are the competing existing visions?) should be considered 
to design them in a more performative way. We therefore propose to follow the processes of 
generation and discussion of visions of the future for agro-food systems, as they contribute 
to framing problems and solutions, potentially opening up or closing down options for radical 
change. Our research aim is to analyse the cross-relations between the representations of 
future pathways for change carried by actors of the agro-food system and the strategies for 
change of these actors. We consider that debates on the future of agro-food systems can be 
analysed as a strategic conversation (Van der Heijden, 1996), from which collective action 
can emerge. To identify the links between these conversations on future and strategy 
building, in the light of sustainability objectives, we follow the future-oriented debates, which 
consist both of a corpus of representations of the future of agro-food systems, and of a 
community of actors associated with their discussion (Treyer, 2009).  

Methodology  

A case study approach: following the future-oriented debate on agriculture and water 
quality in the Seine river watershed  
Multiple visions on the future of agro-food systems exist, as well as arenas where they are 
discussed on very different scales, from a local group of farmers to a small rural territory or 
national, EU or global level. The way sustainability issues are addressed also varies greatly 
according to the visions and actors. For the purpose of analysis, we have chosen to reduce 
the scope of investigation to one case study, consisting of one territory and one sustainability 
issue. We focus on agro-food systems of the Seine river watershed territory in the north of 
France, and on the issue of water quality related to agricultural practices. The Seine river 
watershed, covering 75 000 km2, is an interesting territory because its main agricultural 
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systems (cereal, oil and industrial crops) have been following for decades a trajectory of high 
intensification and specialisation, creating a typical example of a lock-in situation, making it 
difficult to imagine alternative pathways. The choice to focus on water quality lies in the 
existence of a regulating water authority for the watershed, the Seine Normandy water 
agency (AESN), which deals, on the financial and technical levels, with every issue regarding 
water and aquatic environments’ quality, including agricultural impacts. The water agency’s 
programmes are voted by a basin committee, a deliberating body gathering all the 
stakeholders of the river basin (State representatives, local municipalities, industries, 
farmers, consumers, NGOs…). This organisation (water agency - basin committee) offers 
an entry point as a collective, building a strategy for addressing the impact of agriculture on 
water quality, and providing an arena for debates. It is obviously only a convenient starting 
point, as many other actors and levels deal with the issue of agricultural impacts on water 
quality.  

To analyse the generation and discussion of future representations of the Seine river 
watershed’s agro-food systems and link them with strategies for change, we study the future-
oriented debate on water quality issues linked with agricultural practices; in the Seine river 
watershed specifically but also in the wider framework of debates and strategies regarding 
agriculture and water at the French and EU level, as they have great influence on the Seine 
watershed level. We adopt a retrospective analysis in order to follow changes of the future-
oriented debate in a broad timeframe.   

When studying the future-oriented debate on agriculture and water quality, we consider that 
production or discussion of visions for the future is a strategic intervention in this debate 
(Treyer, 2009). We do not focus only on explicit future representations, such as scenarios 
resulting from foresight studies. We also pay attention to more implicit visions of the future, 
as they contribute to framing agendas and solutions. Those implicit visions are embedded 
in different types of discourses or plans addressing the change of agro-food systems (e.g. a 
general trust in high technology for solving environmental problems). For instance, a public 
policy programme contains a form of expectation for the future, as it defines objectives, 
institutional settings to meet these objectives, and means to achieve them, which are 
characteristic features of future visions according to Berkhout (2006). This generation of a 
future vision contributes to making explicit a strategy for change. We follow those processes 
of “making explicit” strategies for change, in different settings and at different levels: (i) public 
policy programmes regarding agriculture and water quality; (ii) strategic studies and 
evaluations, as they express a framing of the problem to solve and - most of the time - 
propose different solutions through recommendations; and (iii) explicit foresight exercises, 
as they explore different possible future changes.   

Materials  
We follow an iterative analysis between documentary sources (documents making explicit 
strategies for change as per the three types outlined above) and interviews with stakeholders 
involved in the future-oriented debate on agriculture and water quality. This paper presents 
the results of the analysis of twelve interviews with stakeholders from the water agency, 
research institutes, NGOs, administration and agricultural development institutes.   

The paper focuses on the most salient period and actors that stand out from the analysis of 
these interviews. We chose to focus on the most recent period, for which the memory of 
interviewees is obviously better. We also focus on a specific set of actors, due to our entry 
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point via the Seine river agency organisation. Widening of the time frame and actors 
analysed will be addressed in further stages of the research work. The first interviews led to 
a focus on:  

- a specific period of time: 2000 – 2016. We choose as a starting point the beginning 
of the year 2000, as the Water Framework directive explicitly sets targets and deadlines 
for water policies at the European level. At the Seine watershed level, at the same time, 
future representations change the debate on agriculture and water quality, showing that 
business-as-usual in agriculture is not compatible with water quality objectives.  

- a limited number of actors, mainly: (i) the Seine water agency; (ii) a scientific 
programme on the watershed (PIREN Seine); (iii) the French National Agronomic 
Research Institute (INRA); and (iv) the national administration, addressed through the 
public policies’ changes in the period.  

We first present an intermediate result that has been produced to organise the material: a 
narrative of the co-evolution of (i) the future-oriented debate on water quality and agriculture 
in the Seine river watershed; and (ii) strategies to address this issue in terms of objectives 
and means. This form of narrative is useful to present a first stage of the results, as it allows 
capturing of the systemic dimension and the complexity of interactions of the processes 
studied (Ricoeur, 1983). Secondly, we present the results coming from the analysis of this 
narrative.  

An intermediate result: a narrative to follow the links between the future-oriented 
debate and strategies regarding agriculture and water quality in the Seine river 
watershed  
When our story begins, in 2000, the problems caused by diffuse agricultural pollution on 
water quality exist in the French political agenda, thanks to alarms that have been rung since 
the 1980s, mostly by scientific works (Hénin, 1980). Policy instruments already exist to 
address this issue, such as the Nitrates Directive, enacted in 1991 and implemented from 
1998. The Seine river agency, even though it recognises non-point source agricultural 
pollution as a major issue, lacks the skills and policy instruments to tackle it efficiently, as its 
intervention has until then been centred on urban water treatment with technical approaches 
based on equipment (Narcy, 2004).   
 
2000-2007: building the evidence of the need to change agricultural practices to reach 
water quality objectives in the Seine river watershed  
In 2000, the water policy undergoes an important change, coming from the EU level, with 
the adoption of the Water Framework Directive (WFD). It makes explicit a strategy for 
change, setting objectives for water quality (“good status” for all European waters) and clear 
deadlines to reach them (through three management cycles ending in 2015, 2021 and 2027). 
This results-based approach reveals the needed changes to meet the objectives. The WFD 
thus introduces “future-oriented” thinking in water management.   

In the Seine river watershed, also at the beginning of the 2000s, evidence is gathered on the 
future deadlocks for water quality of the current agricultural systems. A research programme, 
called the PIREN Seine (Programme Interdisciplinaire de Rercherche sur l'Environnement 
on the Seine river), which has been working on water quality in the basin since the end of 
the 1980s, plays a key role in building this evidence. The issue of agriculture and water 
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quality gradually enters the programme’s work, as pollution from urban water decreases, 
making clear that the next big challenge for reaching water quality lies in diffuse agricultural 
pollution. Thanks to sophisticated models elaborated in the programme, some researchers 
show that the continuation of current agricultural trends, even with the adoption of good 
agricultural practices, is not compatible with water quality objectives (Thieu et al., 2010). If 
this work provides sound evidence for the water agency to argue in favour of a deep change 
to agricultural practices, the means and policy tools to promote those changes are still 
lacking.  

2007: a turning point: ambitious objectives and deadlines for agro-environmental 
policies are set at the national level, opening options of change for agriculture  
In 2007 the French government organises a conference on environmental issues (called 
“Grenelle de l’Environnement”), which includes a working group on agriculture. Several 
measures are taken after the conference, among them three ambitious policy objectives 
regarding agriculture: (i) reducing the use of pesticides by 50% by 2018 (with a “if possible” 
condition added after pressure from the agricultural sector); (ii) developing organic farming, 
to reach 6% of the agricultural area on the national scale in 2012, then 20% in 2020; and (iii) 
protecting 500 water catchments threatened by diffuse agricultural production in 2012.   

Even though we know today that those objectives have not been reached, they represent an 
important moment when explicit visions for the future of agriculture were stated. Regarding 
organic farming, it gives it legitimacy as a solution considered by national authorities, 
undermining its opponents’ attempts to dismiss it as a credible alternative. The pesticide 
reduction objective (labelled under the “Ecophyto” policy) also introduces a vision of a future 
agriculture using far less pesticides. Even though those two policies are not directly linked 
with territorialised water quality objectives, they can both contribute to reaching them. By 
contrast, the water catchment policy protection for drinking water is less explicit: it targets a 
number of areas under protection, but only sets objectives at the catchment level in a means-
based approach (e.g. indicators such as the area rate under agro-environmental schemes).  

2008-2016: looking for strategic objectives and tools: defining levels of change and 
levers of action to reach the policy objectives  
We can follow some contributions to the future-oriented debate or strategic moves that have 
been taken by some actors after the setting of the Grenelle objectives. Regarding the 
pesticides reduction policy (Ecophyto), the French Agriculture and Environment Ministries 
had asked INRA, simultaneously with the Grenelle, to launch a study on the feasibility of 
pesticides reduction (called Ecophyto R&D (Butault et al., 2010)). This was useful to address 
counter arguments on the impossibility of this vision for change. The study results 
contributed to specifying the pathways of change compatible with different levels of reduction 
objectives. Simulation scenarios were realised, showing two thresholds of change: (i) an 
option leading to a decrease of 30% in pesticides use, through significant changes in terms 
of agricultural practices but with moderate changes in terms of production systems, and 
maintaining equivalent economic results; (ii) an option leading to a 50% decrease that would 
entail a deep redesign of production systems and associated food chains.  

At the Seine river watershed level (as well as at the national scale), a lot of efforts were 
focused on the water catchment policy, as the pressure from the State to reach the 
administrative objectives, labelled in number of catchments to engage, was strong. But 
concerning the implementation on the ground, the level of changes required and the 
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assessment of their efficiency on water quality were vague. A lot of action plans established 
at the catchment scale were mainly paper plans, lacking ambition, with no long-term 
guarantee of success. To address this unsatisfactory situation, the Seine river agency 
searched for means of action to secure significant and long-term changes to production 
systems. It launched in 2009 an evaluation of its policy for long-term land use control on 
water catchments areas (Epices, AScA, 2011). This study proposed two scenarios for the 
implementation of the Seine river agency’s strategy. The first strategy consists of working 
with the dominant agricultural actors, while the second option consists of finding new 
alliances at a territorial level, for instance with municipalities (responsible for drinking water 
protection). The Seine river agency also launched reflexions on other levers of action. 
Notably, they launched an experimental programme of measures to bring financial support 
to economic projects based on low-input production systems.   

In parallel, on the Seine river watershed, the PIREN Seine researchers were pursuing their 
work on agriculture, by producing an image of radical change for the agriculture of the 
watershed, consistent with water quality objectives. In this image, the entire agricultural 
systems of the basin are organic, with a significant role of livestock for fertility reasons (while 
livestock systems are currently marginal), and a shift to a diet with reduced meat 
consumption (Billen et al., 2012). The building of this image has been backed by an important 
research programme on the performance of organic farming regarding water quality. This 
work draws a radical image for change, which has led to numerous debates in the water 
authority bodies or in agricultural organisations. Even if it does not give a systemic image of 
what the agriculture of the basin would be under these assumptions, it represents a step 
further in the future-oriented debate.   

In 2011, a special Seine basin committee on agriculture was organised, highlighting a 
moment of policy debate on agriculture issues on the watershed scale. Different dynamics 
of the future-oriented debate converged, leading to, among other interventions: (i) the radical 
image produced by the PIREN Seine program; (ii) the evaluation of the long-term land use 
control on water catchment areas; (iii) the results of the Ecophyto R&D study. Despite this 
convergence of arguments in favour of a radical change, the effects of this basin committee 
are difficult to identify while this committee encompasses different groups of interests, 
reflecting society at large. According to interviewees, this meeting can be considered as a 
further step in an accumulative process on the definition of objectives and means regarding 
agriculture and water quality in the watershed.   

More recently, we can identify another moment of convergence of different studies, more 
directly aimed at providing an opinion on the direction the future of agriculture should take. 
In April 2014, the scientific committee of the Seine basin committee published a position 
paper on the issue of agricultural transitions for restoring water quality (Conseil scientifique 
du Comité de basin Seine Normandie, 2014). It relies on several studies, such as the PIREN 
Seine work and the evaluation on water catchment outlined above, but also on more recent 
works by INRA, on success stories of water catchment restoration (Benoit Merle, 2013), and 
on levers for crop diversification (Meynard et al., 2013). This position paper calls for a 
breaking scenario at the scale of the entire basin. It presents the involvement of food sectors 
as a strategic lever to reach large-scale results. Following this position paper, the Seine river 
agency launched a strategic study to see how it could encourage low-input production 
systems through support to the structuration of economic sectors, which represents a further 
step in the dynamics of the future-oriented debate and its strategic outcomes. In parallel, the 
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PIREN Seine keeps working on a new foresight project, aiming at introducing food chains 
and territorial issues in the scenario building, and at designing a transition pathway towards 
a socio-economic image compatible with water quality, as it was a blind spot of the previous 
scenarios.   

Results: highlighting the strategies emerging from the dynamics of a strategic 
conversation on agriculture and water quality in the Seine river watershed  
The narrative outlined above, organising the most salient elements from the interviews 
analysed, shows the future-oriented debate cannot be restricted to water quality issues but 
should also consider interventions on agro-environmental issues. The forms of interventions 
in this future-oriented debate identified are mostly: scenarios and modelling exercises on the 
Seine watershed, scientific works on input reduction or water catchment protection (some of 
them using simulation scenarios), strategic studies or evaluations.  

Through the analysis of the narrative we identify different dynamics around agro-
environmental issues (including water quality issues) that contribute to a strategic 
conversation on the means to change agro-food systems to decrease their negative 
environmental impacts. We organise them around four dynamics: (i) the setting of public 
policy objectives regarding agriculture and environment; (ii) the research works of INRA 
addressing the feasibility and consequences of those objectives, (iii) the PIREN Seine works 
trying to define images for the agro-food systems of the Seine watershed compatible with 
water quality; and (iv) the building of an intervention strategy on agriculture by the Seine river 
agency. Figure 1 represents these dynamics and where contributions to the future-oriented 
debate on agro-food systems take place. We can identify three types of intervention 
strategies in the future-oriented debates through the analysis of these dynamics and their 
links.  
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Figure 1. Links between the dynamics of agro-environmental public policies, the 
future-oriented debate on agriculture and environment, and the intervention strategy 
on agriculture and water quality in the Seine river watershed (BAU = Business As Usual)  
  

Different types of intervention strategies in the future-oriented debate on agriculture 
and environment  

Opening the map of possibilities: showing the feasibility of alternatives to the intensification 
trends, defining levers of action   
The works from INRA represent this strategy, which are closely linked with public policies. 
Indeed, the works presented in Figure 1 were commissioned by state authorities to contribute 
to policy design and implementation. Based on sound academic evidence those works 
contribute to strengthen a line of argumentation defending alternative options to the 
business-as-usual scenario (pursuit of intensification and specialisation trends), therefore 
widening the scope of options for the future. Indeed, Ecophyto R&D (Butault et al., 2010) 
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shows that a significant pesticides reduction (30%) is possible without dramatic production 
and economic losses, which is a powerful counter argument to claims of the impossibility of 
changing practices. The research on crop diversification represents another step, by 
studying in depth the conditions for developing an important technical level for pesticides 
reduction. It shows the importance of working on technical levels (producing references for 
diversification crops for instance) but also on other levels, notably the structuration of food 
chains. The work on success stories of water catchment restoration also identifies conditions 
for success on various dimensions.   
 
Those research works do not frontally oppose the dominant agricultural systems, but the 
way they make explicit the needed changes if environmental objectives are to be reached 
questions them (redesign of production systems for a 50% pesticides reduction, 
reorganisation of the food chains for crop diversification, local conditions on water 
catchments).  

Promoting radical change for the agro-food systems of the Seine river watershed  
In the Seine river watershed, we can identify intervention strategies in the future-oriented 
debate more directly aimed at contesting the current dominant trends of agro-food systems, 
as illustrated by the PIREN work’s dynamics. Trying to figure out an adequacy between agro-
food systems and water quality, they first demonstrated that a business-as-usual scenario 
on practices was not consistent with quality objectives. They therefore launched several 
works to define a “water-friendly” image, which resulted in the 100% organic image of the 
basin (Billen et al., 2012). If their work was first aimed at showing the environmental 
efficiency of such an image (through modelling), they also progressively enriched the 
dimensions covered by the image, notably by adding insights about the food supply. This 
widening of the scope aims at improving the desirability and credibility of the image. Next 
steps for the PIREN work includes a new foresight exercise relying on qualitative scenario 
building, which will add more socio-economic elements on the food chain, and will design a 
transition pathway towards a future image, to strengthen arguments on its feasibility.  

The intervention of the scientific committee of the Seine basin committee also aims at 
reinforcing arguments in favour of a radical change. For this, it does not build a new image, 
but relies on the one built by the PIREN, and on different works on changes of agro-food 
systems. This type of intervention strategy, synthesising different future representations 
rather than producing new ones, had been identified by Treyer (2009) and Labbouz (2014).  

Using the future-oriented debate to build an intervention policy  
We here focus on the way the Seine river agency takes part in the strategic conversation. 
The narrative shows how the agency has integrated different results from interventions in 
the future-oriented debate (the PIREN Seine argument on the deadlocks of the BAU 
scenario, its radical image, the Ecophyto R&D results…) to strengthen a line of 
argumentation in favour of significant changes of agro-food systems. It has also produced 
its own contributions to the debate, in order to identify strategic levers for its intervention 
policy on agricultural issues. Those explorations of strategic options contribute to the future-
oriented debate as they explore potential changes for agro-food systems (through the 
development of low-input sectors) or for water catchment protection measures (through land 
use control measures). Those interventions can be interpreted as a means to widen the 
scope of the debate on agricultural impacts on water, which tends to be focused on very 
technical issues, framing the search of solutions mostly on an optimisation of practices. 
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Introducing measures on the structuration of economic sectors or on landscape 
management helps avoid this framing. It also contributes to working with actors other than 
the usual ones; municipalities, water companies and marginal agricultural sectors are allies 
to mobilise for actions towards water quality.  

A gap in the future-oriented debate? Very few explicit possible transition pathways  
The visions for the future of agro-food systems we have identified take different forms. Some 
are explicit future images (the BAU and 100% organic scenarios of the PIREN Seine) or at 
least explicit directions for the future (the call for systemic radical change of the scientific 
committee of the Seine basin). Others are more implicit, but still carry a vision for the change 
of agro-food systems, identifying different levels of change and conditions to achieve them 
(the study on crop diversification is typical in this respect). However, we do not identify 
explicit consistent transition pathways, combining different levers of action to reach a specific 
image. Obviously, building this kind of transition pathway is not an easy task, but opponents 
of radical changes strategically use this absence to contest their feasibility. This has led the 
PIREN Seine to include the building of such a pathway in the next step of its work. However, 
it would be naive to consider it would be enough to address criticisms, as the strategic 
conversation on agriculture and environment takes place in a wider and contradictory 
debate.  
 
Replacing the strategic conversation in the wider debate on the future of agriculture: 
how to deal with the dominant paradigm?  
Indeed, the narrative presented above does not mention a crucial dimension of the future-
oriented debate: the future visions of actors from the agricultural sector. This is due to our 
entry of analysis by the water quality issue and the actors involved in its management. 
However, the performative effect of the visions produced in the future-oriented debate on 
agriculture and environment can only be understood by linking them to other debates, 
encompassing a whole range of issues on the future of agro-food systems and actors 
addressing them, from the agricultural sector but also others (e.g. the health sector).   

The scope of this paper was not to provide a large overview of the future-oriented debates on 
agriculture. However, some links between the debate on water quality and other debates stand 
out of the interviews and deserve a specific analysis as they are also markers of strategic 
choices. First of all, the issue of food security is omnipresent in any discussion on the future 
of agriculture. For instance, Ecophyto R&D assesses the impact of pesticide reduction in view 
of its consequences on production volumes. The PIREN Seine works integrate this issue when 
it shows that the 100% organic image allows the food supply of the basin (if coupled with a 
decrease in the share of animal products in the human diet). But it lacks the consequences of 
the scenario on EU and global markets, which is the level of playing of the Seine basin 
agriculture. Besides, when asked to identify significant foresight exercises (as markers of 
future-oriented debates), the interviewees fail to identify some on the water quality issue, but 
quote exercises of the food security debate. Indeed, the overarching objective of feeding the 
world in 2050, omnipresent in this debate, is used to hinder any target of input reduction in the 
name of production. Some actors declare referring to exercises proposing counter-arguments 
(such as the Agrimonde exercise (Paillard et al., (2010)). The arguments around production 
are often coupled with concerns on economic aspects. Ecophyto R&D also assesses 
pesticides reduction in view of farms’ economic results; the capacity of the 100% organic 
image of the basin to maintain a significant amount of cereal exportation is put forward. The 
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reflexions of the Seine river agency on financial support to economic sectors supporting low 
input production systems follow the same line. The issue of competitiveness is therefore 
integrated as a concern in the generation of visions on agro-environmental issues.   

This importance of production and competitiveness is not surprising, as they are defining 
features of the dominant neoliberal productivist narrative (Levidow, 2015). The power of 
actors supporting this discourse leads any designer of a future vision to position it with 
respect to this narrative, either reinforcing or contesting it. We can highlight different ways of 
handling this positioning in the future visions analysed in this paper. Most of those visions 
contribute to proposing an innovation pathway rather than an optimisation one, this latter 
being at the core of the productivist paradigm. The different visions presented above show 
the need to redesign systems, and widens the scope of change compared to a technically 
focused lens. By showing that solutions can lie in reorganisation of the food chains or 
territorial projects, they undermine the predominance of technological innovations as the 
only solutions for the future. They do assume the potential decrease of production caused 
by changes in practices, but some of them argue that this decrease is consistent with the 
maintenance of good economic results or cereal exports for national competitiveness. 
Thereby, they adopt some performance criteria of the dominant paradigm, giving them more 
credibility in the policy debate where those criteria dominate. The positioning towards the 
dominant productivist narrative mixes contestation and integration of some of its features.   

Discussion and conclusion  
The analysis of generation and discussion of future visions produced around agriculture and 
water quality reveals some strategies of actors involved in the debate around this issue. 
Some strategic consequences in terms of policy intervention measures have been identified 
for the Seine river agency. The choice of this paper has been to study rather precisely the 
content of the future visions produced to see what options for change they carried, however 
it has led to focus on a limited number of actors. Further work should be pursued to widen 
the scope of analysis towards other actors, notably the agricultural sector. Applying the same 
approach to the study of strategic conversations around the neoliberal productivist narrative 
or alternative narratives would allow us to have a more complete view of how the generation 
of expectations plays a role in the dynamics of sociotechnical regimes. Our identification of 
different dynamics in the intervention strategies is close to the notion of “multiple streams” 
used by Elzen et al. (2011) to study the effects of normative contestations in transitions in 
progress.   

Our analysis is focused on debates and strategies taking place at a collective level, and does 
not analyse how an individual farmer designs their strategy regarding external conditions. It 
rather addresses the level which frames what shape of individual actions emerge and evolve. 
We can refer to the concept of single, double and triple-loop learning, used for instance by 
Pahl-Wostl (2009) to argue in favour of this level of analysis: a radical change of actions 
require a change in the frames (i.e. goals, problem framing and assumptions on how goals 
can be achieved) and the structural context that influence those actions. Future visions can 
contribute to changing the frames of reference (for instance visions that give a new credibility 
to organic farming as a credible option for the future). It is likely to influence how a farmer 
designs their strategy, even though further work is needed to study this process. We have 
also shown how performance is a crucial feature of the future-oriented debate, as alternative 
visions position themselves regarding performance criteria of the dominant regime, but can 
also propose new performance criteria (such as health, good living conditions for farmers, 

1995



lively rural territories…). We believe that analysing performance at this level where it is built 
can help analyse how an individual farmer considers the performance of their own systems.   

Finally, we have shown how proposals for change in agricultural systems to reach water 
quality objectives deal with the dominant neoliberal productivist narrative. This process is 
obviously not one-sided, as the rise of environmental concerns in public opinion leads the 
dominant food regime to adapt, moving towards a “corporate environmental food regime” 
(Levidow, 2015). Debates on expectations for the future do contribute to redefining strategies 
and performance criteria. A strategic move for water actors in the Seine river watershed 
could be to base their images for change in consistent narratives proposing alternatives to 
the dominant one on a more general level, revealing the social dimension of water 
management by agriculture.  
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Abstract: In France, the ending of milk quotas marks a breach in the mode of milk supply 
management and dairy farmers’ conditions. Regulation administered by public authorities 
gave way to private regulation by dairy companies. In this context, farmers and actors of 
territorial development are concerned about the future of dairy farming at local scale. This 
paper explores the effects of ending milk quotas at the local level by comparing two contrasting 
case studies: upland and lowland areas. It is based on the same conceptual framework of 
socioeconomic metabolism, which addresses the biophysical exchange relationships between 
societies and their natural environments. We sought a better understanding of the effects of 
ending milk quotas, through looking at milk flows and uses of local resources, and the system 
of actors activating and regulating these flows, and their strategies. Our research is based on 
interviews and presentations of our characterisation of milk production designed to prompt 
discussions between farmers and local actors. We show that the ending of milk quotas, and 
the ensuing high price volatility, means increased disparities between farmers. It generates (i) 
in the upland area, rivalry and tensions at the local level, and (ii) in the lowland area, difficulties 
in sustaining cow milk production in an area that is turning towards crop production. Lastly we 
discuss, among other topics, the multidimensional and growing requirements and systems 
boundaries that farmers are facing.  
  
Keywords: End of milk quotas, production structures, downstream operators, relationships 
between dairy production and territory  
  
Introduction: the ending of quotas challenges territories  
Milk quotas were set up in 1984 and stopped in April 2015, ending 30 years of regulation of 
milk supply by the public authorities in favour of private regulation through formalised 
contracts between producers and industrial operators. The quota system helped sustain 
production over the whole country (Perrot et al., 2015). Although the number of dairy farms 
has declined in every region, volumes delivered have held quite steady (Chatellier, 20151). 
The exit from quotas was not abrupt but begun in 2008 with the deregulation of the CAP and 
more liberalised markets, leading to the milk price crisis of 2009, and the passage from quotas 
to contract from 2012. There are several outcomes (Perrot et al., 2015):  
 

 greater importance of processors, who have also experienced deep restructuring 
(concentration, internationalisation, system re-engineering (Ricard, 2013));  

 more volatile prices of both milk and inputs, and pressure on producers’ management 
decisions - major changes in the relationship between dairy production and territory, 

                                                        
1 The number of farms delivering milk dropped from 384 950 with an average delivery of 65.8 tons of milk/farm 
(25.3 million tons in total) in 1983, to 67 380 in 2013 with an average delivery of 345.4 tons (23.3 million tons in 
total).  
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with deep restructuring (Roguet et al., 2015) and widening disparities between 
production areas.   

 
Local areas are at the heart of these changes in production systems. However, outside the 
areas where there has been a collective organisation, e.g. around a recognised high value-
added PDO (Protected Designation of Origin) product, the patterns of change in territories are 
steered by downstream players, which are not necessarily concerned about their impacts or 
the wealth created locally. Territorial players, who are faced with economic and environmental 
development issues, are concerned about the effects of ending milk quotas on production, 
and are seeking to recover some control over the system. In lowland areas, one issue is the 
competition with cash crops which have benefited from better economic conditions in recent 
years and without the constraints of animal husbandry (Fillonneau, 2012), while upland areas 
are penalised by their topography and climate and lack competitiveness in the world market 
unless they can produce a product with high added value (Dervillé et al., 2012).  
 
Here we explore the effects on territories of ending milk quotas. We therefore characterised 
and examined the reconfigurations undergone by the dairy industry (focusing on the 
production and processing steps) and how they interact with territories. In the conceptual 
framework of socioeconomic metabolism we compare two contrasting cases: one located in 
a lowland and the other in an upland area. The aim was to better capture the reconfigurations 
at stake with the ending of milk quotas in order to prompt reflection with territorial players, and 
to re-think the links between dairy industries and territories.  
  
Materials and Methods  
  
The conceptual framework of socioeconomic metabolism  
In a systemic and sustainable thinking, addressing the interactions between industries (with 
vertical flows) and territories (with horizontal flows) raises the question of the socio-ecological 
system at play (Fischer-Kowalski & Haberl, 2007; McGinnis & Orstrom, 2014), which depends 
on flows of materials and energy for its reproduction and maintenance. The socioeconomic 
metabolism concept2 has gained interest in this research field (Erb, 2012). It aims to study the 
biophysical basis of human society, and is developed in flow analysis and accounting (Pauliuk 
& Hertwich, 2015). The material and energy flows result from political, economic, social and 
technical choices, and couldn’t be analysed without taking them into account. Buclet (2015) 
proposes then to study the biophysical exchanges between societies and their natural 
environment by linking material and energy flows to socioeconomic organisations (actors’ 
systems and created wealth -in a large meaning-) in which they are embedded. 
Understanding the forms of territorialisation of the dairy industry in this conceptual framework 
questions:  
 

 the forms of dependence of the territories, for their dairy production, on exogenous 
resources and operators, or on other territories;  

 the forms in which the dairy production is anchored to the territory;  
 the environmental and socioeconomic footprints of the production on the territories 

(impact, services provided or wealth created).  
                                                        
2 For a review see the special issue of the Journal of Industrial Ecology, 2015: Frontiers in Socioeconomic 
Metabolism Research.  
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Here we focus on characterising the forms of dependence of territories on external resources 
and operators for their milk production.   
  
The case studies and their comparison  
Two contrasting cases were used for this study: an upland area, the Chartreuse Massif (CM), 
and a lowland region, the Niort Plain (NP). Besides compiling statistics on each area, we also 
(i) carried out semi-directive interviews with dairy farmers, downstream and upstream 
operators, and other actors in the territory3; and (ii) delivered presentations, locally, of our 
characterisations of dairy production and forms of interaction between industry and territory, 
to prompt reflection and exchanges among producers and with local actors. The material was 
collected between November 2014 and July 2015, and interviewees were asked about past, 
current and presumed changes linked to the end of quotas and its expressions since 2008.  
 
The first step was to use the common conceptual framework for each territory to analyse and 
characterise the territorial contexts, the structuring of the dairy industry and the forms of its 
interaction with the territory before the formal end of quotas in April 2015. We analysed milk 
flows, from their source (use of local resources and flows of feeds purchased for dairy 
production) to their processing stage (milk flows between farms based in the area studied, 
and the associated dairies4, some of which could be located outside the area), and the system 
of actors mobilising and regulating these flows (characterisation of the: operators, 
management systems -in particular since 2008- and modes of coordination, forms of 
interaction with the territory and the added value it gains). The second step consisted of a 
cross-analysis of the past effects from 2008 and discussed future changes on the territories 
due to the ending of milk quotas, with special focus on changes in the forms of dependence 
on external resources and operators.  
  
Results  
  
Structuring of the dairy industry in the two study areas before 2015  
  
Territorial context: a dairy industry in decline in the Chartreuse Massif, and rivalled by field 
crops in the Niort Plain.  
 
The CM is an upland area located in the Northern Alps, astride the Departments of Isère and 
Savoie. It comprises a Natural Regional Park over 60 communes and covers 91,300 ha. 
Farming is one of its main activities, along with forestry. The NP, located in the South of the 
Department of Deux-Sèvres in the Poitou-Charentes Region, comprises 38 communes and 
covers 42,000 ha. It corresponds to an area of transition between broad crop plains and 
bocage hosting diversity of production systems (field crops and mixed crop–livestock). 

                                                        
3 In the CM, besides the use of published data, a survey was conducted on 20 farms and 9 dairies collecting and/or 
processing milk, together with other actors in the territory or upstream. The metabolism of 11 of the farms was 
reconstituted. In the NP, the work was conducted as part of training for graduate agronomists. The aim was to 
meet dairy goat and cattle farmers, upstream actors (animal feed cooperative), downstream actors (dairy), 
agricultural advisors and territorial actors.   
4 We ignored the few farms that processed 100% of their milk on-farm as the end of quotas was less of an issue 
for them.  
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Livestock is mostly dairy herds (cows and goats). The main characteristics of the farms with 
dairy cows (DCs) are given in Table 1.   
  
Table1. Characterisation of farms with dairy cows in the two study areas  
  CM NP 

2000  2010  2000  2010  
Number of farms   165  103  139  88  
% (of all farms in the area)  16%  15%  16%  14%  
UAA5/farm (ha)  47  69  126  153  
Number of DCs per farm   25  34  43  59  
MFA/UAA   93%  96%   30%  34%  
PG/UAA  84%  87%  8%   6%   
Average volume delivered/farm  For CM in 2014: 219 000 L  For NP (CLS) in 2014: 572 500 L  
 
Sources: Agreste farm census 2000 and 2010, statistical analysis from SSP / Irstea UR DTM, and 
survey data.  
  
In 2010, the CM dairy farms were smaller (34 DC/farm) than the French average (45 DC/farm), 
but NP farms were larger (59 DC/farm). This was reflected in the volumes delivered and the 
average UAA per farm, which were more than twice as high in NP than in CM. Only 34% of 
the areas in NP were used for animal forage supply, due to the presence of cash crops in the 
dominant mixed crop–livestock systems. We note an expansion of farms between 2000 and 
2010, at the expense of the grasslands which were reduced to the non-arable areas. The 
upshot is that the DCs hardly left their stables, except for some cases near their buildings. 
Conversely, in CM, the specialised dairy systems are grass-based, although some farms grow 
crops for on-farm feed. Farms with DCs make up only 14–15% of all farms in each area, and 
their numbers are in constant decline. In CM we observe a switch to suckling systems, and in 
NP a trend towards specialisation in cash crops.  
  
Dependence of dairy production on external operators  
  
Chartreuse Massif: a fragmented dairy industry  
 
Using the data obtained from the interviews, we counted 61 farms in CM, delivering 13 million 
litres (ML) of milk. Eight dairies receive this milk. Only one dairy is located in the CM study 
area: the Entremonts cooperative (Figure 1). Two-thirds of the volume produced leaves the 
area. Except for the dairy Sainte-Colombe that receives 30% of its milk from CM, this milk 
makes up no more than 5–6% of the total volume for the other dairies. These dairies differ in 
various ways:  
(i) in their status - from small-sized directly-managed cooperatives to large cooperative 

groups with international reach or private enterprise belonging to large groups;  
(ii) the added value - one third of the milk production is processed locally via the 

Entremonts cooperative which uses the “Marque Parc” (a brand linked to Natural 

                                                        
5 The descriptive variables of the utilised agricultural area (UAA) are: proportion of the main forage area (MFA), 
itself broken down into permanent grassland (PG), maize forage and silage, and temporary grassland or meadow; 
proportion of cereal crops; proportion of industrial crops; proportion of fresh vegetables and proportion of 
permanent crops.  
 

Livestock is mostly dairy herds (cows and goats). The main characteristics of the farms with 
dairy cows (DCs) are given in Table 1.   
  
Table1. Characterisation of farms with dairy cows in the two study areas  
  CM NP 

2000  2010  2000  2010  
Number of farms   165  103  139  88  
% (of all farms in the area)  16%  15%  16%  14%  
UAA5/farm (ha)  47  69  126  153  
Number of DCs per farm   25  34  43  59  
MFA/UAA   93%  96%   30%  34%  
PG/UAA  84%  87%  8%   6%   
Average volume delivered/farm  For CM in 2014: 219 000 L  For NP (CLS) in 2014: 572 500 L  
 
Sources: Agreste farm census 2000 and 2010, statistical analysis from SSP / Irstea UR DTM, and 
survey data.  
  
In 2010, the CM dairy farms were smaller (34 DC/farm) than the French average (45 DC/farm), 
but NP farms were larger (59 DC/farm). This was reflected in the volumes delivered and the 
average UAA per farm, which were more than twice as high in NP than in CM. Only 34% of 
the areas in NP were used for animal forage supply, due to the presence of cash crops in the 
dominant mixed crop–livestock systems. We note an expansion of farms between 2000 and 
2010, at the expense of the grasslands which were reduced to the non-arable areas. The 
upshot is that the DCs hardly left their stables, except for some cases near their buildings. 
Conversely, in CM, the specialised dairy systems are grass-based, although some farms grow 
crops for on-farm feed. Farms with DCs make up only 14–15% of all farms in each area, and 
their numbers are in constant decline. In CM we observe a switch to suckling systems, and in 
NP a trend towards specialisation in cash crops.  
  
Dependence of dairy production on external operators  
  
Chartreuse Massif: a fragmented dairy industry  
 
Using the data obtained from the interviews, we counted 61 farms in CM, delivering 13 million 
litres (ML) of milk. Eight dairies receive this milk. Only one dairy is located in the CM study 
area: the Entremonts cooperative (Figure 1). Two-thirds of the volume produced leaves the 
area. Except for the dairy Sainte-Colombe that receives 30% of its milk from CM, this milk 
makes up no more than 5–6% of the total volume for the other dairies. These dairies differ in 
various ways:  
(i) in their status - from small-sized directly-managed cooperatives to large cooperative 

groups with international reach or private enterprise belonging to large groups;  
(ii) the added value - one third of the milk production is processed locally via the 

Entremonts cooperative which uses the “Marque Parc” (a brand linked to Natural 

                                                        
5 The descriptive variables of the utilised agricultural area (UAA) are: proportion of the main forage area (MFA), 
itself broken down into permanent grassland (PG), maize forage and silage, and temporary grassland or meadow; 
proportion of cereal crops; proportion of industrial crops; proportion of fresh vegetables and proportion of 
permanent crops.  
 

2002



Regional Parks) for its cheeses, requiring the farms to meet Savoie protected 
geographical indication (PGI) specifications. The remaining two thirds are not 
identified as coming from CM, and either enter the standard long processing chain 
(Sodiaal and Domessin) or are used for PGI Saint-Marcellin or PGI and PDO Savoie 
cheese. The wealth created then benefits in part the CM producers, but does not 
benefit the area in any other way; 

(iii) their potential for development according to (i) the proportion of the volume processed; 
less or greater than that collected, which forces some dairies to find other outlets for 
their surplus (only the Yenne cooperative and Domessin process more than they 
collect), and (ii) the level of use of processing plants, in particular when some are at 
saturation point, as for the Entremonts cooperative; 

(iv) their systems for managing volumes and prices6. Professional management has been 
set up to replace the hitherto administrative management of the milk volumes 
produced for PDO and PGI Savoie (price A and B system with coefficients of 
regulation, both annually and monthly) from 2012. The other dairies have set up their 
own systems, after some negotiation with farmers7. To illustrate, in 2014, average 
yearly milk prices were in the range €375–515/1000 L. Thus, not only did the mode of 
governance of dairy production slip from the hands of the territorial actors in CM 
(except for the Miribel cooperative), but these varied systems also generate marked 
differentials between ‘neighbouring’ farms in prices paid and volumes allotted.  

  

  
Figure 1. Distribution of dairy production in the Chartreuse Massif in early 2015  
 

                                                        
6 In place of the quotas, there is a regulatory obligation for processors and producers to sign 5-year contracts. 
These must state, among other things, the rules for: allocating reference volumes, adjusting reference volumes 
and allotting volumes released by cessation of business; milk price fixing (base price, quality price, specific 
premiums); dealing with noncompliance with contractual individual volumes; and terminating contracts. The 
introduction of annual references can be indicative (i.e. volume A and the rest B, but excess paid at the same 
price), or discriminating (i.e. excess paid at release price), or else constraining (i.e. single price A for a set volume, 
excess penalised or refused). The quality-certified sectors are authorised to regulate and supervise product 
supply, and thereby volumes of milk. It is possible to negotiate the clauses of the contract collectively via producers’ 
organisation. The cooperatives are recognised as such.    
7 For example, the Domessin dairy has set a single price for a reference volume, and surplus production is 
penalised. Producers that had federated have more weight in the negotiations—one example is the Miribel sales 
cooperative which manages to negotiate a premium from Sainte-Colombe for PGI Saint-Marcellin.   
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(Key: milk sale coop; directly-managed coop; Indirectly-managed coop; SICA; 
cooperative group; private enterprise (belonging to a group)  
On arrows: number of CM farms delivering to that dairy (% of total vol. of milk from CM)   
In ‘dairy’ boxes: total volume collected by the dairy; proportion of milk from CM)  
Niort Plain: a concentrated dairy industry  
 
In the NP, we find around 60 farms delivering 37 ML of milk8 to two operators, in a cooperative 
system with regional scope. These two operators are specialised in producing PDO 
Charentes Poitou butter, and diversified goat cheeses. Since 2004 the Sèvre dairy 
cooperative (CLS) has grouped the Sèvre et Belle cooperative and the Echiré cooperative 
renowned for its production of a high-end ‘Echiré’ butter. This product enjoys additional status 
within the PDO, through its own specifications, and a ‘GM-free’ guarantee (entailing an 
additional cost estimated at €7-15/1000 L according to the dairy farmers). It is sold to prestige 
customers. This cooperative is faced with a decline in the number of producers, putting the 
structure’s future at stake. The milk is collected from 72 dairy farms at more than 602 ML/farm, 
which in 2015 equated to 43.4 ML of milk. The expansion of structures (there were 96 farms 
at 490 ML/farm in 2011) was not sufficient to prevent a fall in collection volume of nearly 4 ML 
since 2011, i.e. 7% of the production. Over this period, base price paid to producers peaked 
in 2014 at €320/1000 L but was €302/1000 L in 2012 then fell to €283/1000 L in 20159. The 
current price situation is unfavourable in view of the constraints of quality specifications, in 
particular for milk intended for Echiré butter.  Terra Lacta, formerly Glac, was renamed in 2013 
after its four basic cooperatives merged. The group collected 870 ML of cow’s milk, and made 
numerous dairy products (PDO butter, UHT milk and cream, powdered milk ingredients).  Only 
the Sèvre et Belle dairy is actually located in the PN study area, but the others are adjoining. 
Historically, this feature offered the area the advantage of having decision making centres 
nearby, and thus not needing to rely on ‘outside’ operators.  
  
Dependence on external resources: a dairy industry reliant on external animal feed 
supplies in both study areas  
In neither study area are the farms self-sufficient for animal feed. In CM, this dependence is 
linked to the difficulty of growing maize and cereals in upland conditions and/or to land 
shortage. In NP, the farms could theoretically be self-sufficient on animal feed in terms of 
available land and possible crops, but the farmers prefer to grow high-yield cash crops rather 
than animal feed for their own herds. In practice, the specifications for PDO butter is based 
on a feed ration with at least 50% maize, which requires protein supplementation. Soymeal 
came from South America or even India, while alfalfa is either produced on-farm or imported 
from the Champagne Ardennes Region or Spain. In some cases, this is the heaviest cost of 
production for the dairy activity, depending on the production levels targeted. Figure 2 gives 
an illustration mapping the flows of one of the farms surveyed. In this case, milk production is 
610000 L/year, at 7800 L/DC. The area under maize forage (30 ha) makes up 80% of forage 
                                                        
8 These figures were obtained by extrapolation from the number of farms counted in 2010 and the evolution trend 
(let 62 in 2015), and from the average delivery for the CLS in 2015 (let 600 ML/farm for 62 farms, i.e. 37 ML).   
9 Compare these figures against average base prices over the Poitou-Charentes area: €361 in 2014 and €298 in 
2015. Like in many cooperatives, the pricing policy in the CLS is a subject of local controversy, particularly as 
profits had reached €50/1000 L in the past, and there was formerly a premium of €18/1000 L for Echiré butter. 
The cooperative chose to invest in a new plant. Also, butter-making leaves a by-product, skimmed milk, whose 
value is difficult to increase, thus reducing earnings. The CLS joined forces with another cooperative to try and 
make better use of this by-product.  
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supply, the rest coming from meadows (30 ha). The purchase of concentrates is the main 
production cost, at 305 kg/1000 L10. Feed self-sufficiency is not a priority for farmers as it does 
not generate any extra economic profits. Most crops are intended for sale (140 ha including 
maize and wheat, but also rapeseed and peas).   
 
In CM, we reconstituted the metabolism of 11 farms. Five deliver their milk to the Entremonts 
cooperative, with an average delivery of 165800 L/farm, i.e. 5100 L/DC at 300 kg of purchased 
feed/1000 L. These systems are all based on upland grass, depending on energy and protein 
supplementation. For the farms delivering their milk to outside operators, the average is 
311150 L/farm, 6500 L/DC and 245 kg of purchased feed /1000 L. These systems are located 
on lower ground where crops can be grown and a greater animal feed self-sufficiency 
achieved.  
  

  
 Figure 2. Flows for dairy production in a farm surveyed in the Niort Plain  
 
  
Effects on territories of ending milk quotas  
  
Stronger forms of dependence on external operators?  
With the liberalisation of markets from 2008, restructuring has accelerated among the 
downstream operators to form groups that carry more weight on the markets, and to cut costs 
by economies of scale and scope.  
 
In NP, Terra-Lacta and the group Bongrain (renamed Savencia in 2015) joined forces in 2013, 
and the territory’s ‘independence’ from external operators is becoming very relative. In CM all 
private dairies were bought by bigger group (Etoile du Vercors by Lactalis, Domessin by 
Intermarché, Ste Colombe by the Italian group Granarolo).  
 

                                                        
10 The average over 113 farms in the Department was in 2013: 250 kg/1000 L for an average production of 7900 
L/DC (data from the Chamber of Agriculture of Deux-Sèvres, cow’s milk records).  
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In addition, agreements between dairies on the collection and sale of milk for logistics and 
cost reasons are multiplying, especially in CM11 where the collection areas overlap. Farmers 
no longer know what happens to their milk, which is collected by one dairy, delivered to 
another and paid for by a third one to which they are affiliated. This is a symptom of a widening 
disconnection between downstream operators and territorial actors. This trend may lead to a 
stronger dependence of territories on fewer, larger operators, whose decision centres are 
ever further away, for whom the territories are no more than logistic variables in a flow 
optimisation designed to reduce costs. This effect could spiral through a less dense array of 
farms increasing collection costs, and jeopardising collection by private operators. In CM, the 
Danone group had vanished from among the processors in 2015, since it has no more than 
two farms in CM. The attachment of dairies to producers and a production area seems 
dependent on their status (cooperative -with obligation of collection- or private), the presence 
of specific products with certified origin, and the volume that the area supplied12.   
 
Moreover less dairy farms and further dairies can also lead to a loss of a ‘dairy atmosphere’, 
which in turn demotivates the remaining producers. In NP, some farmers have the feeling of 
lost identity and not belonging anymore to the territory, as they find themselves stranded alone 
in their locality surrounded by cereal crops. This effect becomes particularly acute in both 
study areas as it is no longer only small structures that are quitting dairy production but also 
large farms, some with heavy capital investments such as milking robots.  
 
Another local effect of ending milk quotas are greater differences in the price paid to milk 
producers, and its stability, prompting producers to change dairies. Several such cases were 
found in the CM survey. This has generated local tensions, especially when dairy farmers who 
moved were in a producers’ organisation (e.g. milk sale coop) which was thereby weakened 
in its negotiations with processors.   
  
Stronger forms of dependence on external resources?   
The producers who have managed to maintain their activity after the 2009 crisis employed 
different individual strategies. Some have opted for expansion, but it is grounded in greater 
dependence on inputs from outside, in particular animal feed. Others have sought greater 
self-sufficiency, which in CM have taken the form of adding value by developing processing 
and direct sales, diversifying sources of income (e.g. by developing a meat activity), or making 
more gainful use of locally available resources so as to reduce dependence on external 
resources and operators. Others have sought to improve the profitability of their dairy activity. 
At an individual level, this involved re-thinking inputs and how to reduce them, or re-thinking 
milk quality to make better use of resources. Collective dynamics are also observed. In both 
study areas there is local reflection on setting up soymeal production activities, in tandem with 
feed supply cooperatives, with collective investment commitments. In NP, the GM-free 

                                                        
11 For example in 2014, the costs of collecting milk in CM ranged from 15 to 60 €/1000 L according to the operators, 
considering that some dairies: move to collection every 72 hours, while some cannot because the quality 
specifications require collection every 24 hours; collect densely farmed localities where the fall in the number of 
farms concentrates volumes over a limited number of neighbouring points, while some still collect farms scattered 
over hilly uplands.   
12 The producers in CM supplied the Saint-Colombe cheese-making plant with practically all their milk for PGI Saint 
Marcellin, for which it was difficult to find other producers in the certification area. This was less true for other 
dairies, for which CM was just one among many other areas.  
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constraint for CLS has made feed supply increasingly difficult. Today, less than 10% of 
available soymeal is GM-free, causing strong pressure on prices. For alfalfa, mechanisation 
and labour costs are high. There is new reflection on setting up collective drying plants, 
revolving around biogas units for animal waste, or setting up ‘short’ alfalfa chains between 
cereal and dairy farmers, with outsourcing of fieldwork. But these dynamics are constrained 
by territorial contexts. Scope for expansion is narrow in CM. In NP, water supply issues and 
the allied environmental pressure directly affect the self-sufficiency of some dairy farms where 
the yields required to meet the dairy herd’s needs are not reached (e.g. limited access to 
domestic water catchment areas, or extra costs for irrigation). For alfalfa, development is 
slowed down by issues concerning investment in biogas plants and convincing cereal farmers 
of the usefulness of this approach.  
  
Discussion: strengths and weaknesses of the approach…   
There is abundant work on the reconfiguration of the dairy industry (Ricard, 2013) or on 
territories viewed as dairy production areas (Napoleone et al., 2015), but very few studies on 
the socioecological interactions between dairy industry and territory, in terms of both material 
flows and systems of actors. A large proportion of the work done on interactions between the 
agrifood industry and territory addresses either localised agrifood systems (Muchnik et al., 
2008) or production under origin-certified labels (Paus & Reviron, 2010). For standard food-
chain activities, only a few studies have investigated the organisational structure of the 
industry as a critical factor in achieving a (re)-territorialisation of agricultural production. The 
approach presented in part here aims to offer a way to analyse these interactions between 
industry and territory, without being restricted to quality-certified production or short circuits. 
Approaches using socioeconomic metabolism mostly analyse the biophysical basis of 
agricultural systems and their energy and material throughput (Grešlová et al., 2015). By 
examining both flows and systems of actors, our approach details also the forms of 
socioeconomic interactions by considering the interplay of the actors that steer and regulate 
the flows.  
  
… for addressing the multidimensional and growing requirements and systems 
boundaries faced by farmers   
Our approach shows the multidimensional and growing requirements and systems 
boundaries that farmers are facing. A milk producer is integrated into the scope, for example, 
of: its locality with its agronomic, environmental, climatic constraints and opportunities, and 
its administrative, regulatory and management rules; a milk sale cooperative; a processing 
collector; a certification of origin, etc. These different scopes involve different issues and 
actors, and are not governed by the same rules and systems for action and decision-making. 
This has to be fully understood before any changes can be attempted, e.g. changes in 
socioeconomic metabolism for more sustainable development (Buclet, 2015).  
  
… for examining interactions between dairy industry and territory   
This approach enables us to find the role and place of territorial resources and actors in the 
dynamics of dairy value chains, particularly in their governance. We have focused on the 
forms of dependence and self-sufficiency of territories for their production (Van der Ploeg, 
2008). However, this was a first exploratory approach, which now requires further detailed 
work on (i) the ways in which production is anchored in the territory and its contribution to 
territorial development; this anchoring is both socioeconomic and ecological (Baritaux et al., 
2016), and (ii) the socioeconomic and environmental footprints of these operating modes 
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(Buclet, 2015), for instance by transforming material flows in C, P or N imprint (Billen et al., 
2012) as environment markers. The strength of such an approach is that material flows 
account for environment or socio-economic issues as they are analysed in regards to distant 
and local resources. A further aim is to understand the current situation in regards to its 
historical background so as to envision possible future perspectives (Napoleone et al., 2015).   
This would allow looking further into the drawing up and assessment of different scenarios. 
Our approach also raises a number of questions and paradoxes for sustainable development. 
In CM, most of the milk collected in the area is sent for processing elsewhere, yet a cheese-
making unit in CM is making non-area-specific products using inputs from outside the area, 
even though its name, ‘Le Chartrousin’, would suggest territorial roots. This approach aims to 
generate exchanges and reflexivity among territorial actors concerning the future of local dairy 
production.  
  
... for prompting exchanges and reflexivity of territorial actors  
This was tried out in both study areas. It revealed the low level of reflection by farmers on 
their production costs, and their dependence on external resources and operators. In NP, the 
actors, including the farmers, estimated that only 10–15% of farmers knew their production 
costs precisely. The question also arose of how to stem the tide of withdrawal from dairy 
activities, and maintain production, with problems of transmission of farm ownership (given 
the capital needed to take on ever-larger farms), organisation and workloads.   
 
In CM we presented the work to dairy farmers and other CM actors, including elected 
government representatives. The followed exchanges revealed the awareness of the 
territory’s actors of the fragmentation of the dairy industry, and provided several outcomes 
concerning: (i) individual and collective strategies to be implemented to strengthen the self-
sufficiency of farms, favour pooling (of equipment and labour) and thus reduce production 
costs and lighten workloads; and (ii) a joint project for dairy farmers in CM around  “milk from 
Chartreuse” to develop and communicate to enhance the activity’s image, and even raise or 
guarantee milk prices.  
 
In NP, discussions on the farms themselves revolved around problems of water quality and 
quantitative management, procurement of plant proteins, and differences in milk quality in 
geographically neighbouring farms. The sharing of experience was found useful to gain a 
better understanding of farmers’ disparities and solutions and help find the right trade-off 
between quantity and quality. As regards the CLS, discussions revolved around how to 
improve the communication and marketing of the CLS’s territorial specificities such as the 
quality specifications and the ‘GM-free’ status13, the traditional manufacturing processes, and 
the large number of jobs created by the company14, in order to increase earnings, better 
remunerate farmers, and more generally ensure a stable future for the dairy industry in NP 
through greater market control. However, all the exchanges in NP stressed the importance of 

                                                        
13 Many dairy farmers wish their efforts (obligation to spread straw in stalls and use GM-free soymeal) were better 
appreciated by consumers and that the milk was correspondingly higher priced (especially as the coop endures 
competition from pasteurised products based on milk produced with GM concentrates).  
14 The dairy today has more salaried staff than farmers. Its marketing fails to leverage the ‘hand-made’ processes, 
even though they represent a heavy wage cost. This annoys some dairy farmers, who do not understand how the 
dairy works.  
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dairy farmers in the territory, and ensuring their future and their continued contribution to 
various local services.  
 

 

Conclusion  
The ending of milk quotas, and the ensuing high price volatility mean very different or variable 
milk prices for the dairy farmers in any given area. These increased disparities between 
farmers plus the price volatility generate: (i) in the upland area, rivalry and tensions at local 
level; we noted changes of dairy companies for dairy producers; and (ii) in the lowland area, 
difficulties sustaining cow milk production where crop production had become more 
remunerative in recent years and required less work in a traditionally mixed cropping-livestock 
farming area, and so could cause farmers to stop dairy production. Effects are also seen 
within dairies over strategic decisions to be made, which impact on producers’ earnings from 
milk production. Faced by the dynamics of the dairy industry, in a freer market, and a sharper 
competition, some territories ‘endure’ while others seek to build up self-sufficiency or leverage 
comparative advantages. Territories can aim for economies of scale (specialisation and 
development for high volumes), economies of scope (complementarity among different 
activities) or differentiation.  
 
The CM, which had tended to ‘endure’ the changes in the dairy industry, has moved to get 
more closely involved in the future of dairy production. Being unable to make economies of 
scale, it looked more towards a strategy of scope and territorial differentiation that remains to 
be defined jointly with producers and processors. The NP looked at both economies of scale, 
as it presents the highest average volumes per farm, and differentiation, with high-end butter. 
Nevertheless, earnings from milk did not follow suit, milk quality has not always been up to 
par, and dairy farming is still under competition from field crops. So what is the right strategy 
to adopt: quality, quantity, or stronger complementarity with crop systems?  
 
With the ending of quotas, according to the characteristics of individual farms, dairy area, and 
operators involved, the local producers and processors do not share the same opportunities 
for development and the actors in the territories do not have the same possibilities for 
reterritorialising the dairy industry. How can these conflicting interests be reconciled? The 
future of our two study areas, like that of many others, remains to be written, and will depend 
on how the territories embrace the question of the future of dairy production, and whether they 
let the industry take its market-led course or seek to make it a strong driver of territorial 
development -both socioeconomically and environmentally.  
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Abstract: Farm development strategy is affected by, and affects, the biophysical and socio-
economic context of the farm leading to agri-environmental challenges for farm development. 
For effective policies and support programmes it is important to understand the drivers for 
choices for farm development. Three-fold embeddedness is used to study how farmers relate 
to the context in which they operate. Ideal-typical farms were constructed for three patterns of 
farm development found in a quantitative study of dairy farmers operating in highly comparable 
conditions. The patterns are: 1) Milk Max: maximising total milk production; 2) Milk Balance: 
optimising milk production based on own resources; and 3) Milk Plus: diversified on-farm 
production. Their embeddedness in three sets of relations were conceptualised as: 1) value 
chain relations; 2) socio-cultural relations; and 3) resource relations. The extent of the 
embeddedness has been determined on a scale ranging from a Close to a Stretched set of 
relations. These ideal-typical farm types were shown to have different sets of relations for the 
three dimensions. A set of relations that is stretched outside the everyday routine of dairy 
farming appears to be important for farmers’ perception of options for farm development.  

Keywords: Farm development, dairy farm, embeddedness, strategy, perception  

  

Introduction  
Can we increase the understanding of the heterogeneity in farm development by looking at 
the embeddedness of the farm? This paper uses embeddedness of the farm(er) in the 
biophysical and socio-economic context to study the differences between farmers in their 
perception of options for farm development. In a case study of dairy farmers operating in highly 
comparable conditions, farmers indicated on a 5-point Likert scale their perception of the 
viability of a range of options for farm development. A quantitative analysis of the data showed 
the presence of clusters in the case study group. The clusters proved to represent coherent 
patterns of the perception of options for farm development, in this study called the ‘perceived 
Room for Manoeuvre’ (pRfM) (Methorst et al., 2015). The farmer as decision maker has 
agency and perceives or creates a room for manoeuvre within the influence of structures on 
the development of the farm (structuration theory (Giddens, 1984)). In a follow-up study, the 
personal views and preferences of the farmer were shown to be the most important driver to 
explain the differences in the pRfM of the farmers (Methorst et al., 2016). The question for the 
current paper is whether the embeddedness of the farms can increase the understanding of 
the differences between the patterns of pRfM. For this purpose, this paper studies differences 
in the embeddedness of the farm(er) in the biophysical and socio-economic context of the 
farm.   
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Understanding differences in farm development is important as farm development is affected 
by and affects the biophysical and socio-economic context in which the farm operates 
(Bieleman 1987; Feola et al., 2015). In the biophysical and socio-economic context of a farm, 
a range of stakeholders have a direct or indirect interest in farm development. An example is 
when farms affect vulnerable public goods, for example nature and landscape (Primdahl & 
Kristensen, 2011; Wästfelt et al., 2012). Decision making on farm development starts with the 
perception of the individual farmer and takes place in a complex system and therefore needs 
to be studied in an integrated way (Hansson & Ferguson, 2011). The selection of a farm 
strategy is done by the farmer in the role as entrepreneur following an explicit or implicit farm 
development strategy. Entrepreneurship is not purely driven by economic parameters, it is 
embedded in and connected to a biophysical and socio-economic context (Welter, 2011; 
McKeever et al., 2015). A better understanding of the embeddedness of farm(er)s is important 
for the design of public policies and support programmes (Korsgaard et al., 2015). Farm 
development is important for rural economic development and needs to be in line with 
sustainable land use, a key challenge for rural areas (Woods, 2012).   

Analytical framework three-fold embeddedness  
Heterogeneity in farm development is based in the development of farming systems in relation 
to the characteristics of their surroundings (Bieleman, 1987) and in the differences between 
farmers in the strategy to optimise and increase production (farming styles research, Ploeg 
and Ventura 2014). Agricultural modernisation leads to increased outputs per farm while also 
resulting in a negative effect on the quality of the landscape and of biodiversity values 
(Marsden, 2003; Wiskerke & Roep, 2007). The link between the location of production and 
consumption became less relevant, a process described as dis-connecting, dis-embedding 
and dis-entwining of food production (Wiskerke, 2009). In reaction, alternative farm strategies 
have developed emphasising the localness of food and the multi-functionality of farms based 
on localness of  products and the characteristics of the rural context (Potter & Tilzey, 2005; 
Oostindie, 2015). In farm development this means there are various options which differ in 
their embeddedness in the biophysical and socio-economic context.   

Three-fold embeddedness  
The concept embeddedness is introduced to study the social dimension of economic activity. 
Granovetter (1985) is widely acknowledged for revitalising the concept in economic sociology 
as the incorporation of social relations into economic action (Dequech, 2003). In literature the 
concept embeddedness appears to be used from different perspectives. Jack and Anderson 
(2002) focus specifically on the meaning of an individual’s ties to the local social structure 
leaving out the other aspects of embeddedness. In literature on food networks, embeddedness 
is used to theorise the development of alternative food networks (Morgan et al., 2006; Akgún 
et al., 2010; Roep & Wiskerke, 2012). In the context of food networks, embeddedness is used 
to study the social dimension and the ecological and cultural relationships of a food system in 
the territorial context of food production (Sonnino, 2007). Embeddedness of food production 
is then seen as ‘the replacement’ of food and food production in its local context in response 
to the ‘dis-embedding’ forces of conventional food networks (Goodman & Goodman 2009 
p.208). However, this approach introduces the risk of a binary division between ‘good’ local-
embedded and ‘bad’ global dis-embedded food systems (Sonnino, 2007). Embedded then 
becomes normative as it is seen as a ‘unique, distinguishing, almost magical’ attribute of 
alternative food strategies (Hinrichs, 2000 p.297). To avoid using a normative and binary 
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approach, embeddedness can best be viewed as a dynamic process that can vary and is the 
object of management choices (Sonnino, 2007; MoraguesFaus & Sonnino, 2012). The 
dynamic process approach places the emphasis on the agency of an actor in making choices. 
Resulting from a study on the different uses of embeddedness, Hess (2004 p.176) states that 
a reconnection to the original meaning of embeddedness is needed: ‘the social relationships 
between both economic and non-economic actors’, or: ‘who is embedded in what’. This view 
focuses on the extent of the embeddedness as opposed to a binary approach.  
 
Hess extracts three general dimensions to be used in the study of embeddedness: 1) Societal 
embeddedness - signifies the importance of where an actor comes from, considering the 
societal (i.e. cultural, political, etc.) background; 2) Network embeddedness - describes the 
network of actors a person or organisation is involved in; and 3) Territorial embeddedness - 
considers the extent to which an actor is 'anchored' in particular territories or places (Hess, 
2004 p.177). These three dimensions are used in this study to study the embeddedness of 
the patterns of farm development. The dimensions are carefully re-conceptualised in the 
specific context of dairy farming to ensure a clear and meaningful understanding of each 
dimension. The societal embeddedness is re-conceptualised as socio-cultural relations of 
the farmer, asking how farmers view themselves as a farmer, what ‘culture’ of farming does 
the farmer ‘belong’ to, what is the identity in values, norms and opinions. The network 
embeddedness is re-conceptualised as the value chain relations, asking which value chain 
the farm is a part of or linked to, or which networks or spheres of influence affect farm 
development. The territorial embeddedness is reconceptualised as the resource relations of 
the farm, asking about the origin of the resources for farm production. For measuring the extent 
of embeddedness each of the dimensions needs to be operationalised which will be further 
explained in the methodology section.   

Methodology  

The case study context  
The unique value of Kampereiland (Island of Kampen) as a case study is the highly 
comparable biophysical and socio-economic context for all dairy farmers, allowing a focus on 
differences between the individual farmers. Kampereiland is a typical Dutch river delta where 
the landscape is influenced by centuries of farming. All 108 farms (of which 102 are dairy 
farms) are tenant farms using 4000 ha of agricultural land with the town of Kampen as lessor. 
The culture and identity of Kampereiland is influenced by its history as an island, even though 
the town of Kampen was less than 10 km away. The 600 person community is well organised 
with various activities and organisations. The former coastal areas were designated as Natura 
2000 nature reserves (2011) and Kampereiland became part of a National Landscape (2005). 
The policies and legislation concerning Natura 2000 and the National Landscape limit the 
possibility of scale enlargement, the predominant strategy in Dutch dairy farming in reaction 
to the end of the European Milk Quota system (Meulen et al., 2012). The change in EU dairy 
market policies has increased price volatility while accessibility of capital for investment 
decreased due to the financial crisis. Dairy farming in Kampereiland is also affected by national 
and supranational legislation on the environment, animal health and animal welfare. Farm 
income in Kampereiland became worrisome in comparison to dairy farms outside 
Kampereiland (Duitman, 2005; Methorst, 2013). The lessor’s policy is to take care of the 
‘heritage of our fathers’ using four guiding principles: 1) retain property of Kampereiland; 2) 
obtain a reasonable financial return; 3) take care of nature and landscape values; and 4) 
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conduct a loyal tenancy policy. A farm has on average around 45 ha in use including land 
owned or rented outside of Kampereiland; to buy land farmers need to go to neighbouring 
areas (5+ km). Farm income in Kampereiland relies on dairy farming, often supplemented by 
an off-farm job. There are no organic dairy farms at the time of the survey and less than 10 
farmers are engaged in diversification of their farm. The milk is delivered to (inter)nationally 
operating dairy organisations, mostly cooperatives.  
 
Data collection and processing  
In a survey (February 2013) all 102 dairy farmers were asked to rate on a 5-point Likert scale 
the perceived viability for themselves of 15 options to generate a substantial part of farm 
income; resulting in 79 completed questionnaires. Local experts assessed the 23 non-
respondents as not deviating in their characteristics from the respondents. Using principal 
component analysis (Varimax with Kaizer Normalisation) three factors (dimensions) were 
found: diversifying, ending and maximising production. The dimensions were used in a two-
stage cluster analysis leading to four clusters of farmers (Methorst et al. manuscript in 
preparation). The characteristics of the four clusters were determined using information from 
three sources: 1) the average score of each pattern for the 15 options in farm development; 
2) the average production characteristics for each pattern; and 3) interviews with stakeholders 
of dairy farming on the characteristics of the farms. The interviews included dairy farmers 
(n=15, selected at random from all four clusters) and stakeholders (n=16) in advisory, supply, 
veterinary, the lessor and farmers’ organisations. The four clusters were identified as coherent 
and meaningful patterns for the perception of options for farm development. The ideal-typical 
set of characteristics was determined for the different patterns. Ideal-types are a coherent 
theoretical concept that is “formed from characteristics and elements of the given phenomena 
but it is not meant to correspond to all of the characteristics of any one specific case” (Soliva 
2007 p. 63). Ideal-types can help to identify patterns of variance (Doty & Glick, 1994) and to 
give meaning to the patterns found.  

The scale to measure embeddedness  
Using the ideal-typical characteristics of the different patterns, the extent of the three-fold 
embeddedness was determined for the farm and farmer in the function of producing dairy on 
the address where the farm is located. Each farm has a location with its own local supply of 
resources of a social, cultural, human and natural character (Casini et al., 2012 p. 197). To 
estimate the extent of the embeddedness a scale was used ranging from a ‘Close’ set of 
relations to a ‘Stretched’ set of relations. The results are a qualitative estimate, leading to a 
positon on the scale between Close and Stretched. This position resembles three sliders on a 
sound mixing panel. The sliders can be positioned on the scales and the combined positioning 
represents the characteristics of the farm(er).  

The following guidelines were developed to determine the extent of the embeddedness 
between Close or Stretched. Socio-cultural relations of the farm(er): to what extent do they 
represent an attachment to the land in use and to the direct surroundings of the farm, both 
physical and social. Does the farmer ‘belong’ to this location (Close) or could the farmer easily 
move to another farm in a different location (Stretched). How does the farmer position himself, 
as caretaker of the farm and its land (Close) or as manager of an economic activity (Stretched). 
Value chain relations of the farm: how is the relation of the farm with the market outlets of its 
product. Are the products part of a globalised value chain where products are marketed 
anywhere in or outside Europe (Stretched) or is it a value chain where products are marketed 

2015



 

using a brand linked to the farm or the region (Close). Is the farm(er) primarily connected to 
the agri-industrial oriented value chain network (Stretched) or is the farm primarily connected 
to the agri-food oriented value chain network (Close). Resources relations of the farm: where 
do the resources come from (mainly feed and fertiliser). Is it primarily based on the agro-
ecological view to be self-proficient in producing feed (Close) or is it primarily based on the 
agri-industrial view to use all resources available to maximise farm output (Stretched).   

Results  
Four patterns of farmers’ perception were found which were named Milk Max, Milk Balance, 
Milk Plus and End Milk. Milk Max (n=29): farms aiming to maximise total milk production using 
high levels of input to create a high output. Dairy farming is seen as a technical process guided 
by financial parameters. Milk Balance (n=21): farms aiming to optimise total milk production 
within the limits of feed produced on own land using limited additional inputs to optimise milk 
production. Dairy farming is seen as producing dairy while accepting the natural limitations in 
available resources. Milk Plus (n=21): farmers open for other sources of income from on-farm 
activities (e.g. care, recreation and nature) next to a Milk Balance strategy. The organisation 
of the farm aims to reduce the pressure on operational management allowing investment of 
time and energy on other on-farm activities. End Milk (n=8): farms aiming to end milk 
production in the coming years, either due to pension without a successor or due to the 
economic situation of the farm. Farmers aim not to move, the land will be transferred to other 
farmers and the farm facilities are taken out of (dairy) production. End Milk is not used for 
further analysis given the diversity of reasons to end milking and the low number of farmers. 
The following paragraphs will describe the three-fold embeddedness of three ideal-typical 
patterns, the results are summarised for all three patterns of dairy farming in Table 1.  

Three-fold embeddedness of Milk Max 
For Value chain relations, the farm has a primary focus on producing dairy as commodity 
product for the dairy industry using a high input production system. The farm is aimed at 
producing as much milk as possible within the legal and economic constraints and the farmer 
aims for farm size development. The farm functions as a production unit with economic 
parameters as guiding principles in decision-making. The farmers are actively related to 
advisory organisations in business management, both general and in the (dairy) farm sector  

In the Socio-cultural relations, the farm is seen as an enterprise and the farmer as 
entrepreneur and business owner. The farmer gets satisfaction from a well-managed, 
smoothly running farm operation. The farmer takes pride in how they farm and positions it as 
their active choice to do so.  
The farm and the farmer’s family are not necessarily connected. The farmer is interested in 
general business networks.  

In the Resource relations the economic usefulness as a resource for production is the main 
viewpoint. The decision which resources to use is the result of an economic calculation. Local 
surrounding is primarily seen through the lens of usefulness for production.  

Threefold embeddedness of Milk Balance   
For Value chain relations the farm is focused on the conventional dairy value chain where 
milk is a commodity while practising a production system based on (relative) low external 
inputs. Economic return is the result of all decisions and activities, not the primary goal. 
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Participating in an added value dairy value chain is an option, e.g. organic dairy. Critical about 
the trend towards both scale enlargement and diversification of the farm. Does not believe in 
diversification of on-farm income sources, hesitates partly because investments are needed, 
partly because of how it will affect their farm business activities  

For Socio-cultural relations, dairy farming is a way of life with a strong base in local culture. 
The farmer gets satisfaction from being part of the farming culture, working with land and 
animals. The farmer can be a bit focused on doing it the way he is used to. The farm and the 
farm family are connected. The farmer is open for co-operation in wider goals like sustaining 
landscape and nature values as long as it will not limit the process of his farm to too great an 
extent. This co-operation is more seen as a co-production than as a service for which a 
payment is needed. The urban-rural connection is acknowledged as important, yet not seen 
as viable (next to dairy) for their farm  

In the Resource relations the agro-ecological approach is leading, the farm and its natural 
setting is the base for production. The focus on natural parameters translates into low use of 
external inputs, the farm itself is the primary resource base for production. Optimisation within 
the resources available. The successfulness of the farm can be measured as the amount of 
inputs needed to maintain the productivity of the farm, less inputs is better. Additional 
resources are used, but with the aim of optimising production. Nature and landscape is more 
a constraint than resource, though they are as such much appreciated. The farmer does feel 
connected to and part of his surroundings, the farm belongs there and is part of the heritage 
of farming in the area. The surroundings are in principle seen as ‘outside of my farm’, as a 
separate world that may negatively affect your farm. Farmers have been surprised by and 
confronted with limitations in connection to nature and landscape which makes them careful 
now.  

Threefold embeddedness of Milk Plus  
In Value chain relations the farm is part of more than one value chain with dairy production 
mostly as the main income source. Next to dairy farming, the farmer operates a value chain 
of products and services directly addressing clients. This value chain is based on the 
characteristics of the farm and the appeal of the rural setting as valued by the broader society. 
This type of farm requires a combination of different skills and entrepreneurial competences. 
The successfulness of the farm cannot be measured in the same production characteristics 
as for Milk Balance or Milk Max due to the diversity in activities. The approach to dairy farming 
resembles Milk Balance, the agro-ecological approach to farming, the farm and its natural 
setting as a base for production  

In the Socio-cultural relations, the farmer identifies the farm and farming as more than a 
production location, it is as well a source of wellbeing for (local) society. The farmer values 
(societal) recognition for the positive effects of his work on the urban-rural relation, the farmer 
is very motivated to contribute to the region and add societal value. Monetary value is needed, 
but not the primary goal, personal life experiences may play a role, some may even risk to 
invest too much of themselves. The farm is a family business. The farmer is open towards 
non-farming socio-cultural developments and networks   

In the Resource relations, the primary resource base for dairy farming is local and resembles 
the Milk Balance farmers. In addition the farmers are open for alternative use of resources in 
the area; the farm itself, the farming lifestyle and the rural context is seen as a resources as 
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well. The farmers likes to see a farm that is well embedded in a landscape and that connects 
farming with nature and landscape. The farmer actively thinks about and connects to the 
surroundings. The farmer is open for and may initiate a co-operation in wider goals like 
sustaining landscape or nature values.   

Table 1.  Extent of the three-fold embeddedness for the three ideal-typical patterns of 
dairy farming  

Milk Max Milk Balance Milk Plus 

Va
lu

e 
C

ha
in

R
el

at
io

ns
 

Focus on producing dairy as 
commodity product for dairy 
industry   

Explicit agro-productivist view, farm 
is production unit, focus on benefits 
from scale and intensity   

(Pro-)active related to 
organisations in the value chain, 
network oriented  

Explicitly refers to his position in 
value chain as an active choice  

Focus on dairy as commodity, 
possibly part of added value 
chain (eg organic)

Implicit agro-ecology view, farm 
is production unit, focus on 
benefits from optimising land 
assets   

Passive related to organisations 
in value chain, farm internal 
oriented   

Implicitly refers to current value 
chain as ‘the normal thing to do’ 

Focus on multiple value chains:
‘normal’ dairy plus an extra on-
farm activity  

Explicit agro-societal view, 
farm is a unit with multiple 
functions, focus on multiple 
use of assets  

(Pro-)active related to broader 
set of networks   

Explicitly refers to added value 
the farm has to offer  

Close   Stretched 
< - - - - - - - - - - - - - - - - XXXXXX - >

Close    Stretched
< - - - - - - - - - - XXXXXX - - - - - - >

Close   Stretched 
< - - XXXXXX - - - - - - - - - - - - - - >

So
ci

o-
C

ul
tu

ra
l R

el
at

io
ns

Positions as dairy farmer running a 
business   

Farm and family not necessarily 
linked, less life style farming  

Focus on (agri-)business networks, 
local relations are personal rather 
than farm related   

Explicitly refers to the socio-cultural 
relations using a rational approach  

Positions as dairy farmer as a 
way of life strongly based in 
local culture  

Farm and family are connected,
life style farming  

Focus on agricultural networks, 
mainly local or supplier related  

Implicitly refers to ‘traditional 
farming’ in the socio-cultural 
context  

Positions as (dairy) farmer with 
multiple services on offer for 
society  

Farm and family are connected, 
the farm is seen as a family 
business  

Focus in- and outside 
agriculture, has interest in 
(developing) local and supra-
local networks  

Explicitly refers to farm as 
active connector in socio-
cultural relations  

Close  Stretched 
< - - - - - - - - - - - - - - - - - XXXXXX  >

Close    Stretched
< - XXXXXX - - - - - - - - - - - - - - - >

Close   Stretched 
< - - - - - - XXXXXX - - - - - - - - - - >
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Decision which resources to use is 
an active choice based on an 
economic calculation aiming to 
maximise output

Local nature and landscape is 
seen 
as potential constraint for
development  

Origin of resources is of secondary 
importance  

Explicitly evaluates resources on 
economic added value to maximise 
a cost effective production 

Decision which resources to 
use is an active choice, feed 
from own land with added 
concentrated feed 

Local nature and landscape is 
valued, yet seen as possible 
constraint

Resource base is primarily 
local, additional resources to 
optimise  

Explicitly evaluates resources 
as part of the cycle of nature 

Decision which resources to 
use is a passive choice, feed 
from own land with added 
concentrated feed  

Local nature and landscape is 
valued as added value in the 
context for the farm  

Local resources as marketing 
value, additional resources to 
optimise  

Explicitly refers to the farm and 
context as a resource, 
intangible assets are valued as 
resources 

Close  Stretched 
< - - - - - - - - - - - - - - XXXXXX - - - >

Close    Stretched
< - - - XXXXXX - - - - - - - - - - - - - >

Close   Stretched 
< - - - XXXXXX - - - - - - - - - - - - - >

Discussion, conclusions and implication  
Heterogeneity in farm development is well documented in literature on farming styles (Long & 
Ploeg, 1994; Ploeg, 2003; Ploeg & Ventura, 2014) and in relation to resilience of farms 
(Darnhofer, 2010). Heterogeneity in farm development cannot be reduced to ‘external’ 
structural forces such as ‘markets’ or ‘nature’ impacting on farming, even when these are 
mediated by capable farmers into their every farming practice and decision making. The socio-
cultural embeddedness of farmers, their shared values and norms and how they see 
themselves as a farmer or like to be seen, do matter significantly in explaining different farm 
development strategies and result in different patterns of farm development; and as this study 
has shown, this includes farmers’ perception of options for farm development. Next to the 
socio-cultural embedding as an explanation for how farming is actually practised, also the 
embedding in value chains and embedding in agro-ecological resources does matter. This 
three-fold embeddedness of farming offers a new perspective on different patterns of farm 
development, more specifically on the coherent strategic and operational decisions farmers 
make in line with their mix of embeddedness. Farmers do play with the ‘sliders’ on the scale 
of each dimension of three-fold embeddedness according to their views and capacities, and 
their perceptions of options for farm development, taking into account the dynamic setting they 
operate in. The three-fold perspective offers a symmetrical analysis of embeddedness and 
highlights the differences as gradual in contrast to a binary approach where farming is 
considered to be either (locally) embedded or not  
(locally) embedded.  

The results show to what extent farmers differ in their three-fold embeddedness on a scale 
between a Close and a Stretched set of relations. The three ideal-typical farms differ in the 
rationale presented by farmers in describing the characteristics of the three patterns of farm 
development. The findings show that no strict lines can be drawn in the demarcation of farm 
development strategies, the transition from one strategy into the other is not on a fixed position 
in three-fold embeddedness. Different levels of embeddedness may even result in similar 
visible farm characteristics, but in effect reflect different rationales. There is a difference 
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between patterns in how explicit the reasoning is for the positioning in three-fold 
embeddedness. Both Milk Max and Milk Plus are explicit in the positioning for all three 
dimensions. For Milk Balance, however, the positioning is only explicit for the use of resources, 
this positioning is in line with their emphasis on optimising the on-farm available resources 
and a focus on the craftsmanship of dairy farming. Milk Balance is more implicit in the 
positioning of the embeddedness in the value chain and socio-cultural relations, it appears 
that an explicit positioning is not needed as how they do it is the ‘obvious’ to run a dairy farm. 
However, an explicit reasoning does not necessarily mean that farmers’ perception of the 
options for farm development is voluntary or that it reflects the most preferred farm 
development strategy. The findings do show that farmers who perceive a Milk Max or Milk 
Plus strategy as viable appear to be more pro-active in their positioning in value chains than 
a farmer with a Milk Balance strategy. This indicates a more pro-active approach towards 
creating room for manoeuvre for farm development. This is likely to be in line with being active 
in networks outside the traditional, local oriented agriculture network.   

The three-fold embeddedness focuses on and studies the different sets of relations of which 
farming is part of and embedded in. It thus takes a relational approach to farming and farm 
development (Darnhofer et al., 2016). The gradual approach of embeddedness in three 
dimensions allows us to overcome the often binary approach found in agri-food literature 
(Morgan et al., 2006 p. 166).The three-fold embeddedness perspective allows us to analyse 
in a symmetrical way and in depth the differences between farmers in the perception of options 
for farm development. These differences can then be related to differences in farm 
development and to dealing with pressures on farm development, e.g. protection of landscape 
or nature values. The range of pressures on farm development (Feola et al., 2015) make it a 
not easy task for a farmer to express his agency in the farm development. Especially 
diversifying production (Milk Plus) is not a straightforward and easy decision, the motives for 
diversifying are complex and include non-economic aspects (Hansson et al., 2013). Three-
fold embeddedness offers an avenue for further research on these motives for diversifying. A 
next step in the research can focus on agency of the farmer in creating room for manoeuvre 
for farm development. Does the farmer create the favourable conditions in line with the 
mission, strategy and goals, or does the farmer perceive the local (biophysical and socio-
economic) conditions as a given situation within which the mission, strategy and goals can be 
defined and realised. Whether farmers are or are not able to enlarge their room for manoeuvre 
is of interest for both farm and regional development, especially in regions with natural and 
landscape values as amenities. A better understanding of how farmers are able to enlarge 
their agency supports the development of policies and support programmes.   
 
The results of this study are deemed to be valid for (Dutch) dairy farming in general. 
Kampereiland as a case study is unique in the highly comparable context. However, all 
farmers operate in a context that affects their development options and this study aims to 
understand differences in dealing with the context, not the context itself. Furthermore, the 
patterns found in farmers’ perception of options for farm development were acknowledged by 
farming experts as valid for dairy farming in general. The use of ideal-typical farms may create 
an emphasis on a combination of farm characteristics that is not clearly present as such in 
practice. The aim of this study is however to study patterns of variance in empirical 
observations which are in itself complex and diffuse (Soliva 2007 p. 64) for which ideal-types 
are a useful tool (Doty & Glick, 1994). The findings need to be interpreted as a study on 
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differences between different development patterns of farmers and not as absolute results to 
describe specific types of farmers.   
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Abstract: Market failure occurs when the market is not able to reach optimal output. In the 
literature, among the main causes of market failure is asymmetric information. Asymmetric 
information occurs when parties involved in a transaction are not equally informed. There has 
been a considerable increase in attention to asymmetric information in economic literature 
over the last twenty years in several fields, such as agro-environmental scheme payments, 
food quality and chain relationships. The literature reveals that the agri-food sector represents 
a field particularly exposed to the effect of asymmetric information. In particular, issues are 
related on the lack of information on quality, price and safety that frequently occurs in the 
transactions along the supply chain until the final consumer. Many actions in terms of 
regulation and policies have been undertaken in order to control attributes in the food 
transactions, however there is still need to improve conditions in order to achieve a more 
efficient and competitive market. The purpose of the paper is to review the literature on 
asymmetric information issues affecting the agri-food chain, the main solutions proposed and 
the modelling approaches applied in economic literature to understand asymmetric 
information along the food supply chain.   

Keywords: Asymmetric Information, food supply chain, contracts  

  

Introduction  
Asymmetric information occurs when parties involved in an economic transaction are not 
equally informed which prevents the optimal resource allocation. For many years, classic 
economics did not concentrate on asymmetries since the focus has been on the 
understanding of the theory of value (Laffont & Martimore, 2009). However, it remained 
unexplored how an entrepreneur can succeed in profit maximisation with their workers’ 
objectives while also having to delegate tasks to other firm members. A theory developed by 
Marschank & Radner (1972) recognises the asymmetric nature of information and focuses 
on the enhancement of the optimal coordination by means of proper information 
management.   
 
In traditional economic models, players are expected to have perfect information; in reality 
this does not occur in the majority of cases. This approach, in which actors have perfect 
information, changed after Stigler’s (1961) paper on the “Economics of Information” and the 
corresponding development of the research field of New Institutional Economics (NIE). It is 
well know how George Akerlof (1970) became one of the pioneers in this field, by examining 
the consequences of asymmetric information in the second-hand car market.  
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Compared to the Classical economical model, modern economies require a high rate of 
interaction among players. Therefore, over the last twenty years, there has been considerable 
development in the economics literature of contract design under asymmetric information in 
several fields such as agro-environmental scheme payments, chain relationships and food 
quality (Laffont & Tirole, 1993; Salanie, 1998; Laffont & Martimort, 2002). In particular, Antle 
(2001) stressed the fact that the food market is characterised by imperfect information with 
asymmetries allocated along the supply chain (Starbird et al., 2007) and which are 
responsible for a general increasing of costs during economic transactions (Bogetoft & 
Olesen, 2004). In particular, academics point out the lack of information on quality, price and 
security that frequently occur in the transactions along the supply chain until the final 
consumer (Fernandez, 2008).   

The food sector by its nature is exposed to unknown characteristics. Quality and safety are 
in the majority of cases recognisable only after consumption and so are classified as 
experience or credence good. According to Nelson’s classification (1970), experience good 
refers to attributes identified immediately after purchasing and credence good refers to 
attributes that cannot be identified immediately after purchasing.   

In economic transactions, based on the allocation of the information, two actors are 
distinguished: the Agent who has the information and the Principal that makes an effort to 
know about agent action or characteristics of the product being provided by the agent. The 
consequences of asymmetric information are moral hazard (after contracting), when the 
action of the agent cannot be observed, and adverse selection (before contracting), when 
characteristics of the product is hidden to the principal. In the majority of cases in the food 
sector, the agent tries not to reveal the food quality characteristic and the efforts made by the 
principal to reveal hidden information causes distortion in the economic decision leading to 
inefficient results and the exclusion of the product from the market.   

A case study reported by Gorton et al. (2006) shows how asymmetric information between 
farmers and processors could have led to milk market failure in Moldova due to the bad milk 
quality level, and how the establishment of a robust contract by the company Molmilk had 
solved the problem. In Moldova, during the communist period, farmers were characterised 
by a high level of vertical integration. Privatisation determined the break-up of large farms 
managed by the state and collective farms. The result was livestock fragmentation. Some 
Milk processor companies such as Molmilk were forced to collect milk from small rural 
householders which in many cases tended to cheat by adding water or lard to milk or passing 
on contaminated milk. Additionally, many collecting stations in Moldova were not equipped 
with any milk quality monitoring system. Therefore, in 1998, around 20% of milk provided by 
Molmilk from collecting stations was judged unusable. However, Molmilk had paid for the milk 
provided by rural households at the collecting stations and the damage jeopardised the 
company’s survival.   

 After this, there has been a considerable and increasing attention on asymmetric information 
in economic literature over the last twenty years; in several fields such as, agro-environmental 
scheme payments, food quality and chain relationships (Laffont  & Tirole, 1993; Salanie, 1998; 
Laffont & Martimort, 2002). In particular, modern economies are characterised by a high rate 
of interaction among players, which are more and more related to their information exchange 
conditions. Antle (2001) stressed the fact that the food market is characterised by imperfect 
information with asymmetries allocated along the supply chain (Starbird et al., 2007) which 

2026



are responsible for a general increasing of costs during economic transactions (Bogetoft & 
Olesen, 2004). The understanding of different economic and social conditions that affect actor 
collaboration along the supply chain is a key to boosting the competitiveness of European 
agriculture. The solution of information asymmetries is part of this process.  

The paper aims to report a review of asymmetric information issues affecting the agri-food 
chain and the main solutions proposed and modelling approaches applied in the economic 
literature to understand asymmetric information along the food supply chain. This study 
provides a list of modelling approaches adopted to solve the different asymmetric information 
problems addressed in literature between actors along the food chain.   

The main issues debated in the academic literature are reported in the literature review 
section, then some insights are reported into issues related to methodological aspects 
followed by the discussion and conclusion.  
 
Literature review: asymmetric information in the food supply chain   
There is a stream of literature that focuses on the problems of asymmetric information related 
to food attributes, (Hobbs, 2004; Starbird, 2007; McClusky, 2000; Cooper & Ross, 1985; 
Elbasha & Riggs, 2003). These authors refer to food safety and food quality, which in many 
cases are difficult to measure. Therefore, information concerning product safety and several 
quality aspects (such as ethical or environmental issues) are strongly asymmetrically placed 
along the supply chain (Starbird et al., 2007).   
 
A critical point is that both quality and safety attributes within the agri-food sector are not 
always easy to identify and observe in a conservative way (Holleran et al.,1999) along all the 
agri-food supply chain stages. In many cases they are credence (food attributes that cannot 
be determined by the consumer even after purchase) or experience (food attributes that can 
be determined just after purchase) types of attribute.  

Food quality and safety has been a highly discussed topic in the last 20 years; in particular 
food safety because of several issues related to public health. Food quality can have two 
meanings. It can be intended as a characteristic that a good should meet, such as specific 
technical attributes compliant with requirements, or as a value i.e. the level of suitability for a 
specific use. In this latter case the judgement is subjective. Nowadays, the concept of quality 
is not only related to the efficiency and quality control but more towards a customer-oriented 
concept. The adding value to a product, and so the increasing of its quality level, depends on 
customer expectations. According to Lindgreen and Wynstra (2005) two values are 
distinguished, one related to the buyer supplier relationship and the other to the customer 
value perception. As stated by Grunert (2005) the concept of quality and safety in 
agribusiness is mainly driven by actors of the market food chain. In particular, it is 
acknowledged that supermarkets reflecting the customer needs have become the main 
actors in the food supply chain (Reardon et al., 2003). However, the perception of value is 
personal (Swartz, 2006) and because of its abstract nature, (referring to consumer beliefs), 
it is separated from concepts such as attribute norms that usually relate to objective food 
aspects.  

The food supply chain is defined as a “network of food-related business enterprises” 
(Stevenson & Pirog USDA, 2013). Therefore, it is characterised by a high level of interactions 
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where the information exchange affects the success of the chain (Icasati-Johanson, 1999). 
One of the most important factors for the development of partnership among different actors 
of a supply chain is trust (Johnston et al., 2004). In the scientific literature, two broad 
approaches to the concept of trust are adopted: the economic and the social (Williamson, 
1993; Lyons & Mehta, 1997). For most economists, in particular institutional economists, trust 
is assumed as opportunistic behaviour, with the game theory modelling approach adopted to 
analyse interaction among agents. The social approach, explored by sociologists and 
anthropologists, focuses on the development and diffusion of trust in relationships. The 
classical approach in trust analyses the ways in which individuals are bound together and 
engaged in collaboration.   

The present study does not address trust within the supply chain in relation to asymmetries 
as this is more related to a socio-anthropological approach. Instead, the focus is on 
opportunistic behaviour generated by asymmetric information with an economic approach.  

Some possible solutions are identified in literature to correct asymmetric information in the 
food supply chain.  One consists of acquiring information; however, this implies costs that can 
increase with the improving level of accuracy of information. The second one concerns the 
vertical coordination by means of contracts or vertical integration. The third option concerns 
the adoption of food standards, insurance and certification monitored by third parties. The last 
option is regulation, where governance applies coordination schemes between private and 
public agents to promote the compliance of food operators in terms of food safety regulations 
(Nicita & Scoppa, 2005; Rouvière et al., 2012; Fernandez, 2012).   

According to Stringer et al. (2007) the food supply change can be divided into the following 
stages: agricultural production, processing of raw material, industrial transformation, 
distribution and consumers (see Figure 1).  Figure 1 also shows how different solution 
approaches can be allocated in different parts of the supply chain. In particular, the supply 
chain is characterised by having a multiple stage agency interaction. In fact, farmers delegate 
production to downstream processors and processors delegate the raw material production 
to farmers.  The application of the most suitable solution is based on the type of food attribute 
considered, (whether it is a quality or a safety issue), asymmetries type (adverse selection or 
moral hazard) and on the actors involved in the agri-food chain.   
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Figure 1. Solution to asymmetries along the agri-food chain highlighted in the literature 
(Source: own elaboration based on agri-food chain elaborated by Stringler et al. (2007))   

The first contract probably appeared in agriculture (Laffont & Martimort, 2002). There is an 
extended stream of literature on contracts in agriculture, most of them in developed countries 
(Bogetoft & Olsen, 2002; Goodhue et al., 2004; Fraser, 2005; Fernandez-Olmos, 2008) and 
a few in Eastern European countries (Ferto, 2009; Bakucs, 2013). According to Bogetoft and 
Olesen (2002) coordination by means of contract allows achievement of an optimal 
production along the production chain. The main advantages of engaging in a contract from 
the farmer’s side are a shift of the risk, an income stability and a market security. The 
disadvantages are recognised mainly in a reduction of flexibility in the management and 
possible penalisation in price. For processors, the contract solution allows them to have 
stable provision in terms of raw material and quality.  

Between academics, Hennessy (1995) stresses the importance of vertical integration as a 
solution to the increasing demand for safe food. In fact, vertical integration guarantees the 
disclosure of qualitative and technological food attributes which are problematic to achieve, 
reducing testing cost. However, this solution does not find many applications in practice. In 
fact, on one side, there is a control of the overall production, but on the other, there is a total 
shift of risk to the owner. In the matter of vertical coordination, Worley and McClusky (2000) 
recognise the important role of a production contract. The PA model proposed in their paper, 
allows segregation of producers with desirable requirements. The model developed focuses 
on a quality type of attribute. In particular, the model should allow the designing of a contract 
with authentic IP wheat producers.  In a similar way, Starbird (2007) explores the role of 
contract design for the food safety attribute. The paper proposes a model that allows 
segregation of safe from unsafe producers based on the failure inspection cost and the bid 
price. If the bid price for safe contracts is lower than the bid price for unsafe contracts, then 
the processor will chose the safe contract, if vice versa he will chose the unsafe contract. This 
can happen when the cost of safety failure (called cost allocation factor) and the production 
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cost is low. In this case, the processor will offer a bid price that segregates unsafe producers. 
In conclusion, the paper targets: regulators to improve and support a traceability system by 
means of appropriate cost allocation; producers to determine if a processor contract is 
appealing or not; and processors to help design contracts that segregate unsafe and safe 
suppliers.    

As previously stated, shifting from producers to the consumer side along the food chain the 
amount of information decreases. According to some academics, the only way to convey 
such information and so protect the consumer is the application of regulations such as 
traceability and food scheme certification. Some of the key studies here are those of Hobbs 
(2004), McClusky (2000) and Segerson (1999).  

A traceability system has been introduced among possible solutions to asymmetries of food 
safety and quality attributes by Hobbs (2004) who differentiates functions between ex-post 
and ex-ante traceability and identifies a different impact on asymmetric issues. Ex-post 
traceability has an impact on liability and externality costs. Ex-ante has an impact on quality 
verification. To test these impacts Hobbs adopts a Game Tree model that allows observation 
of different profit because of firms’ decisions to adopt traceability decisions and the probability 
of actions imposed by the Regulator. Hobbs provides also a traceability system taxonomy in 
which he suggests, based on the food attribute, the best traceability system.  The main 
evidence from the study is that, for safety issues, the ex-post certification with strong 
government enforcement is essential.  For the quality attribute ex-ante traceability can also 
work well, imposing a third party monitoring system on firms upstream.   

McClusky (2000) analyses the traceability issue from the perspective of the consumer 
analysing the problem of a false organic food claim. Since organic is a credence type of 
attribute, the only way for the consumer to know that the product is not authentic is if, after 
some purchases, the producer is caught, making any future organic claims false. Once this 
happens, the consumer will not buy that product anymore. The paper highlights the 
importance of a monitoring level in order to prevent false claims and the reputational factor 
in the modelling approach. Moreover, when retailers and distributors are within the supply 
chain the organic food market often bears the cost of verifying organic claims, in order to 
provide required information to the consumer. McClusky demonstrates that the minimum 
necessary level of monitoring depends upon the price of organic food (the cost difference of 
producing organic versus non-organic) and the discount rate. If the difference is higher, the 
probability of being caught must be high in order to compensate for the large one-time benefit 
in cost reduction. This can be applied to any food quality attribute. In particular, the conclusion 
underlines the importance of government in standardising the requirement for organic 
product claims.   
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Segerson (1999) is one of the first academics to analyse mandatory regulation versus 
incentives for a voluntary approach, identifying the condition in which a firm would adopt a 
voluntary food safety standard. Findings shows that the market can induce voluntary adoption 
for experience and search food. However, this condition is not suitable for credence food, 
where mandatory monitoring systems are required. Table 1 gives an overview of the literature 
discussed above.  

One of the main problems arising from asymmetric information is the goal conflict between 
two players; the general modelling approach adopted by economics in literature to analyse 
asymmetries in the food sector can be mainly attributed to a strategic game composed of a 
leader and a follower. As previously stated, asymmetric information causes: moral hazard, 
when an agent undertakes hidden actions against a principle after economic agreements; 
and adverse selection, when an agent hides information on services or goods before 
purchasing. Academics address the problem of hidden actions (moral hazard) by means of 
the Principal Agent model approach offering incentives in order to prompt the agent to behave 
accordingly with the goal’s principle. In the same way, adverse selection problems are 
approached with the same modelling approach that provides a menu of contracts that allow 
the identification of desired goods or services or to aggregate suitable agents. Hence, 
modelling approaches adopted in literature to explore asymmetric problems come from game 
theory. Specifically, in the food sector, academics adopt game tree to analyse the problem of 
moral hazard related to certification or regulation along the food chain and a principal agent 
model adapted from incentives theory (Laffont and Martimore, 2002) to analyse adverse 
selection problems (see Worley &  McCluskey, 2000; and Starbird, 2007). 

In this term, McClusky (2000) addresses the problem of the third party monitoring level 
necessary to ensure labelling integrity of organic products. Because of the experience and 
credence attributes which characterise food products, the concept of one stage game is 
introduced. In fact, if the buyer and the seller interacts only one time there is a moral hazard 
from the producer side as his goal is to produce at the lowest cost and then adverse selection 
occurs. If the customer repeat purchases from producer, the hidden information is unravelled 
in the following purchasing act.  To explore this dynamic a finitely repeated game is 
developed with standard game theoretic assumption. Therefore, because of the reputational 
factor due to the long term relationship, monitoring is not necessary. The action of selling 
false claims is then prevented.  

In Table 2 the summary of solution approaches adopted in the literature based on the 
asymmetric information type is reported. Starbird (2007) and Worley (2000) address the 
problem of asymmetries ex-ante related to adverse selection by means of contracts. With a 
contract, they try to segregate safe/ IP wheat producers from unsafe/non-IP wheat producers. 
Instead, McClusky (2000), Segerson (1999) and Hobbs (2007) explore asymmetries related 
to hidden actions (moral hazards) which are addressed by mean of certification, product 
labelling and a monitoring system (public or private).    
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Table 2. Solutions in response to asymmetry types from literature review 
 

      

 Safety Quality 

 Adverse 
Selection 

Moral 
Hazard 

Adverse 
Selection 

Moral Hazard 

Safety 

Adverse 
Selection Contract    

Moral 
Hazard 

 
Certification 

  

Quality  

Adverse 
Selection 

  Production 
contract 

 

Moral 
Hazard 

 
Traceability 

 Monitoring 
systems 

 

Discussion and Conclusion: AI issues and modelling implications  
The literature highlights different solution approaches; which one is the most suitable 
depends on each specific case. In particular, in the case of quality attributes, more insights 
are necessary to evaluate which possible solutions are better between actors at the beginning 
of the food chain, i.e. contract or certification. Generally, when the main objective is to protect 
the consumer from contamination that can cause serious illness i.e. when asymmetries are 
associated with externalities or public goods, the role of government enforcement is essential 
(Nicita & Scoppa, 2005).  Literature stresses the essential role of institutions in providing 
regulations and acting with penalties where cases of noncompliance are found. In other 
cases, where soft safety requirements are involved, different solution options can be 
considered depending on a mix of several aspects related to the safety and quality attribute 
of the product.   
 
McClusky (2000) adds the reputation as a factor that can limit cases of adverse selection and 
moral hazard.  This is true in the case of long-term purchase relationships and for experience 
food only.   

From the extensive literature review carried out it emerges that problems of ex-ante 
asymmetries related to adverse selection are addressed by means of contracts, while ex-
post asymmetries related to hidden action (moral hazard) are addressed by means of 
certification and monitoring systems (public or private). In terms of modelling, the principal 
agent model adapted from Incentive Theory (Laffont & Martimort, 2002) is applied to design 
proper contracts able to segregate authentic claimers and then reduce adverse selection 
effects. Game tree is used to model the adoption of certification systems and monitoring 
systems along the food supply chain in response to moral hazard.  

The problem of information asymmetries affects all actors along the agri-food supply chain: 
farmers, wholesalers and retailers, processors, consumers, third parties (quality agencies) 
and public regulator. Literature tries in some cases to explore asymmetric issues in separate 
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blocks focusing on the relationship between a few actors, or attributes such as safety and 
quality.  

It can be observed that literature on the topic of asymmetric information along the food supply 
chain in economic dedicated journals is not extensive. Because of the multitude of actors 
involved and multidisciplinary issues, there are strong linkages with several other scientific 
fields besides the economic one.  

In regards to the methodological approaches, the primary role of research should be to 
understand and rationalise existing practice. In fact, often practitioners design contracts 
without referring to contract theory. Based on these considerations a mix of theoretical based 
approaches to reality and dissemination of information between different agricultural sectors 
should be carried out in order to improve contract design.  

Papers on contract theory analyse one or at most a few problems. This approach is 
acceptable in order to stylise problems. However, this is a partial approach that seems 
insufficient to face the several issues existing in practice. As argued by Bogetoft and Olsen 
(2004) the complexity of the real world of contracts requires a more systematic approach able 
to consider all aspects of a contract simultaneously. It would be necessary to introduce more 
elaborated multi-dimensional production models (Bogetoft and Olesen, 2004) and to focus 
greater attention on actual institutional and regulatory settings.  

  

  

  

  

2035



References   
Akerlof, G. (1995). The market for “lemons”: quality uncertainty and the market mechanism 
pp. 175-188. UK: Macmillan Education.  
 
Angelini, E., & Droghetti, T. (2016).  Speciale Pera. Agricoltura-Regione Emilia Romagna 
15(01): 22-30.  

Antle, J.M. (2001). Economic analysis of food safety. Handbook of Agricultural Economics 1: 
1083-1136.   

Bakucs, L.Z., & Fertö, I. (2009). Marketing and pricing dynamics in the presence of structural 
breaks: the Hungarian pork market. Journal of International Food & Agribusiness Marketing 
21(23): 116-133.  

Bakucs, Z., Fałkowski, J., & Fertő, I. (2013). What causes asymmetric price transmission in 
the agro-food sector? Meta-analysis perspective (No. MT-DP-2013/3). IEHAS Discussion 
Papers.  

Biais, B., Foucault, T., & Salanié, F. (1998). Floors, dealer markets and limit order markets. 
Journal of Financial Markets 1.3: 253-284.  

Bogetoft, P., & Olesen. H.B. (2004). Design of Production Contracts: Lessons from Theory 
and Agriculture. Copenhagen Business School Press DK.   

Chymis, A.G., James, H.S., Konduru, S., Pierce, V.L., & Larson, R.L. (2007). Asymmetric 
information in cattle auctions: the problem of revaccinations. Agricultural Economics 36: 79-
88. doi: 10.1111/j.1574-0862.2007.00178.x.   

Cooper, R., & Ross, T.W. (1985). Product warranties and double moral hazard. The RAND 
Journal of Economics 16(1): 103-113.  

Elbasha, E.H., & Riggs, T.L. (2003). The effects of information on producer and consumer 
incentives to undertake food safety efforts: a theoretical model and policy implications. 
Agribusiness: an International Journal 19: 29-42.   

Fernàndez, M. (2008). Il contributo dell’economia dell’informazione alla sicurezza alimentare. 
Qualità e sicurezza degli alimenti. Una rivoluzione nel cuore del sistema agroalimentare pp. 
175-202.   

Gorton, M., Dumitrashko M., & White, W. (2006) Overcoming supply chain failure in the agri-
food sector: a case study from Moldova.  Food Policy 31(1): 90-103.   

Grunert, K.G. (2005). Food quality and safety: consumer perception and demand. European 
Review of Agricultural Economics 32(3): 369-391.  

Hennessy, David A.  (1996). Information asymmetry as a reason for food industry vertical 
integration.  American Journal of Agricultural Economics 78(4): 1034-1043.   

Hobbs, J.E. (2004). Information asymmetry and the role of traceability systems.  Agribusiness 
20(4): 397-415.  

2036



Holleran, E., Bredahl, M.E., & Zaibet, L. (1999). Private incentives for adopting food safety 
and quality assurance. Food policy 24(6): 669-683.  

Icasati-Johanson, B. (1999). Determinants of success in supplier±buyer relationships: the 
role of trust perspective taking in a purchasing supply chain(Doctoral dissertation, MSc 
Dissertation, Institute of Work Psychology, Sheffield University).  

Laffont, J.J., & Tirole J. (1993).  A theory of Incentives in Procurement and Regulation. USA: 
MIT Press. 

Laffont, J.J., Martimort, D. (2002). The Theory of Incentives: The Principal Agent Model. USA: 
Princeton University Press.  

Lindgreen, A., & Wynstra, F. (2005). Value in business markets: What do we know? Where 
are we going? Industrial Marketing Management 34(7): 732-748.  

Lyons, B., & Mehta, J. (1997). Contracts, opportunism and trust: self-interest and social 
orientation. Cambridge Journal of Economics 21(2): 239-257.  

Marschank J., & Radner, R. (1986). Economic Theory of Teams. USA: Yale University Press.  

McCluskey, J.J. (2000). A game theoretic approach to organic foods: an analysis of 
asymmetric information and policy. Agricultural and Resource Economics 29(1):1-9.   

Nicita, A., & Scoppa. V. (2010). Economia dei Contratti. Carocci.  

Rouvière, E., & Caswell, J.A. (2012). From punishment to prevention: a French case study 
of the introduction of co-regulation in enforcing food safety. Food policy 37(3): 246-254.  

Segerson, K. (1999). Mandatory versus voluntary approaches. Agribusiness 15(1): 53-70.   

Starbird, S.A., & Amanor-Boadu, A. (2007). Contract selectivity, food safety, and traceability. 
Journal of Agricultural & Food Industrial Organization 5(1). doi: https://doi.org/10.2202/1542-
0485.1141, February 2007. 

Stigler, G.J. (1961). The economics of information. The Journal of Political Economy 69(3): 
213-225.  

Williamson, O. E. (1993). Calculativeness, trust, and economic organisation. The Journal of 
Law & Economics 36(1): 453-486.  

Worley, T., & McCluskey, J.J (2000) Production contracts as a means of vertical coordination 
with application to the wheat industry. Journal of Food Distribution Research 31(1): 215-224.    

2037



 

 

Strategies of fishers and fish farmers: a preliminary analysis for sustainable 
fisheries and aquaculture  
  
Prosperi, P.1, Bartolini, F.1, Brunori, G.1, Grando, S.1, Kirwan, J.2, Maye, D.2 and Vigani, M2 

  

1 University of Pisa, Department of Agriculture, Food and Environment  

2 University of Gloucestershire, Countryside and Community Research Institute   

 

Abstract: Coastal capture fisheries and aquaculture are interconnected resource systems 
and economic activities, presenting evolving and complex dynamics, constrained by several 
socio-economic, policy and biophysical factors. Overfishing and climate change are modifying 
the distribution and productivity of marine species and altering food webs. The general 
economic situation has worsened, influencing markets, costs and purchase power. This paper 
aims to present a preliminary analysis of the multidimensional causal dynamics of key drivers 
and market factors influencing the decision-making process of Fishers and Fish Farmers, 
identifying conditions in which primary producers are involved, the related strategies 
developed to manage those conditions and the consequent performances in terms of 
profitability and sustainability. Derived from industrial organisation and agro-food value-chain 
management a research process is proposed for analysing conditions, strategies and 
performances of primary producers of fisheries and aquaculture.  The analysis in this paper is 
situated in two specific contexts: inshore fisheries in Cornwall (UK) and coastal fisheries and 
aquaculture in Tuscany (Italy). Sustainability of fisheries and aquaculture is jeopardised by a 
set of socioeconomic and biophysical conditions such as habitat degradation, over-
exploitation of resources, complex and restrictive regulatory frameworks, increasing illegal 
competition, rising costs, market concentration and excessive fragmentation of holdings. 
Response strategies can be found in investing for innovation, regulating catches and capacity 
of fleets, training of operators, reorganising the supply chain, multifunctionality and 
diversification, implementing cooperative programmes and supporting sustainable 
development. Engaging with stakeholders and experts and accessing qualitative and 
quantitative information will be key to comprehensively analyse how primary producers 
develop decision-making process and transformation strategies towards sustainable solutions 
for fisheries and aquaculture.  

 
Keywords: Fisheries & aquaculture, primary producers, sustainable management, decision 
making, participatory methods, resilience  
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Introduction  
The decline of marketable fish stocks and the increasing fishing pressure has brought a 
change in fisheries policies and management systems at a global level over the last decades. 
Overfishing - due to changes in consumption patterns - and climate change are modifying the 
distribution and productivity of marine and freshwater species and altering food webs. 
Moreover, the general economic situation, influencing markets, costs and purchase power of 
consumers, has worsened. Fishers and Fish Farmers (FFF), as primary producers and 
economic agents, are also deeply affected by the impact of climate change on aquatic 
ecosystems, through rising sea levels, ecosystem degradation, acidification, droughts and 
floods. There is evidence too that commercially-important stocks are exploited close to, or 
beyond, the rate that will deliver Maximum Sustainable Yield, and economic performance of 
the fleets shows highly variable trends leading to uncertain outcomes. Furthermore, 
overcapitalisation and disproportionate fleet sizes, undervaluation of catch, huge fuel 
expenses, insufficiently selective gear, unreliable databases, and rising competition between 
artisanal fishing and a large-scale capital intensive fishing industry (and between fishing and 
other types of activities such as tourism) has put at risk the long-term sustainability of the 
fisheries sector (Higgins et al., 2008; Cardinale et al., 2013; Urquhart et al., 2014; Damalas et 
al., 2015).  
  

A conceptual framework applied to fisheries and aquaculture: state of the art   
The theoretical approach of this work builds on the conceptual framework of the H2020 Project 
SUFISA (see Appendix 1), and aims at highlighting the relations and processes that connect 
the conditions in which agro-food primary producers (e.g. fishers and fish famers) operate with 
their strategies and the related performances, which in turn affect primary producers’ business 
environments.   
 

 
  
Figure 1. Conditions, strategies and performances of primary producers (SUFISA 
Conceptual Framework, 2015) 
  
"Conditions" refer to the whole business environment, interpreted in a broad sense to cover 
all the main determinants influencing primary producers' behaviours. The "Strategies" 
category comprises the range of actions consciously adopted by the primary producers in 
order to achieve some performances with a noticeable impact on the production development 
trajectory. “Performances” are the consciously pursued effects of the strategies. The goal is 
to disentangle primary producers' decision-making processes, analysing the ways in which 
they interpret their internal (at the firm and household level) and external conditions and use 
the resources they have access to, in order to pursue their objectives (SUFISA Conceptual 
Framework, 2015).   

The Conditions-Strategies-Performances framework, applied here to fisheries and 
aquaculture primary producers, builds on the theories of industrial and organisation 
economics, in particular it can be deemed as a dynamic variant or adaptation of the Structure-
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Conduct-Performance paradigm from Porter (1981). According to Rastoin and Ghersi (2010), 
the CSP approach could be categorised within the behaviourist thinking in which strategies 
are considered key - strongly focusing on the impacts of strategic decisions upon performance 
level and on producers and stakeholders’ capacity to change the structure of an industrial 
sector. It would also be different from a structuralist thinking that emphasises the role of 
structure as the principal determining factor for strategies and performances, thus giving less 
importance to the producer and stakeholder role and strategic decisions.  

Industrial economics has been a major influence on strategy theory and research and has 
showed the contribution towards business (Grimm, 2008). Literature from industrial 
organisation, management and economics - including from scholars engaged in food system 
and value chain analysis - offers a set of frameworks that contribute to develop theories and 
methods trying to represent structures and functioning of sectors. In particular, within classical 
industrial economics, the theoretical framework Structure-Conduct-Performance (SCP) 
introduced an approach to the sectorial analysis that builds on the interlinkages between 
market structure, the strategic behaviour or conduct of firms, and the profitability and 
sustainability of a specific sector (Porter, 1981; Rastoin & Ghersi, 2010). The theory of 
Industrial Economics was operationalised by the SCP-Paradigm to emphasise links between 
market structure and business conduct in determining market performance (Edwards et al., 
2006). Therefore, the SCP-paradigm is recognised as one of the most efficient and reliable 
means by which to analyse an industry or more specifically the market power-profitability 
relationship within it. The SCP-paradigm consists of three basic elements, all indicated by 
different variables, which are: structure, conduct (behaviour), and performance (Carlton & 
Perloff, 2000). This paradigm suggests that a series of basic economic conditions determine 
market structure (Norman & La Manna, 1992). According to Bain (1968) and Mason (1939) 
the industry structure shapes the behaviour, the conduct, and thus the strategies of firms that 
will determine the performance of the firm in its environment, more specifically, in its 
marketplace. This analysis gives insight into the market structure the firm operates in, the 
firm’s behaviour and strategy (conduct), and the decisions related to that, that suit this 
structure, and in the end it shows what the influence of this conduct is on the firm’s 
performance in terms of profits.   

Within the SCP paradigm, the industry structure was identified by the presence of the relatively 
stable economic and technical dimensions of an industry that constitute the context where 
competition occurs (Bain, 1972; Porter, 1981). Subsequently, the structure explains the 
strategy, or conduct implemented, which represented the application of choices and trade-offs 
within a number of variables such as price, quality and capacity of production, marketing, 
Research & Development, contracts etc., and that was deemed essentially as "the economic 
dimensions of firm strategy" (Porter, 1981 pp. 611). Concomitantly, strategy leads to a number 
of outcomes, more specifically defined as performances that involve profitability, technical 
efficiency for cost minimisation, innovation, employment, technical progress and sustainability 
of the firm sector over time (Porter, 1981; Rastoin & Ghersi, 2010).   
 
SCP studies a line of causality that runs from structure through conduct to performance 
(Church & Ware, 2000). Hence, the original SCP-paradigm assumes a one-way relationship. 
A number of works demonstrated that this dynamic paradigm needed to be further articulated 
(specified) with feedback loops between its three main elements, since the outcomes of a 
firm’s (performances) can, in turn, influence both the implementation of strategies and the 
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characteristics of the original context structure (Porter, 1980; Porter, 1981; Salop, 1979; 
Schmalensee, 1978; Spence, 1979; Caves et al.,1980; Comanor & Wilson, 1974).   

The Conditions-Strategies-Performances framework (Figure 2) goes beyond the previous 
Structure-Conduct-Performances paradigm since – similarly to the Rastoin and Ghersi variant 
(2010) - it focuses on the agency capacities of the primary producers and their ability to 
differently interpret the contextual conditions building on their previous experience and 
background; furthermore, it does not take into account only the structure of the context in 
which the primary producers operate, but also involves and adds a larger set of dynamic 
factors occurring. It also proposes a detailed and extended inventory of potential sets of 
conditions, considering the intrinsic characteristics of primary producers, their household and 
firm, including their surrounding biophysical, socioeconomic, institutional and technological 
contextual factors.1  
 

 
  

Figure 2. Conditions-Strategies-Performances framework for primary producers from 
SUFISA project and adapted from Porter, 1981 and Rastoin & Ghersi, 2010.2  

  

Exploring fishing communities in differing contexts  
The several and multifaceted socio-economic, political and geographical contexts - that 
characterise the surrounding factors where fishing activity is conducted - implies a reflexion 
about the possibility of different analysis through a “fishing community” approach, or territorial, 
or even through sectoral approaches. In fact “fishing communities” are generally considered 
as “mixed economies […] always changing and evolving” (Martindale, 2014, p. 297) which 
imply “commitment to an industry, not necessarily entailing actually going to sea, but being 
part of a network of shared interests and concerns that surrounded the fishing” (Walton, 2000, 
p.128), and, more specifically, being “substantially dependent on or substantially engaged in 
the harvest or processing of fishery resources to meet social and economic needs, and 
includes fishing vessel owners, operators, and crew and […] fish processors that are based in 
such community.” (Magnuson-Stevens Fishery Conservation and Management Act, 1996; 
cited in Clay & Olson, 2007; 2008). However, it is widely acknowledged that fishing activity 
involves more than landing and processing of catches, including identity and sociocultural 
aspects also within an urban landscape. Thus, the geographical coexistence and the 
interactions of the fishing activities with other economic dynamics and sectors do not 

                                                      
1 A number of studies (Scherer, 1980; De Paula et al. 2003; Carlton & Perloff, 2000; Rastoin & Ghersi, 
2010) have modified the original SCP paradigm adding “Basic Conditions” as determinants of the 
“Structure” - meaning mainly conditions of Supply and Demand – and proposing a Basic Conditions-
Structure-Conduct-Performances paradigm. 
2 For the justification of the feedback loop relationships between Conditions, Strategies and 
Performances, see Porter (1981, p. 616) and Rastoin & Ghersi (2010, p. 137).  
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necessarily imply the dependency of the local economies (e.g. in coastal regions) on the 
fishery sector, since, such communities may have economically evolved, losing or going 
beyond their original characteristics linked to catching fish (Gallizioli, 2014). Strategies and 
performances, within fisheries related economic activities, can thus be interpreted differently 
depending on the entity identified for the analysis.   
 
Fishing communities in Europe have undergone major structural change over the last 20 
years, principally through processes of modernisation, concentration and technological 
development, leading to a reduction of almost 50% of fishing employment (Symes & Phillipson, 
2009). Increased technological innovations have allowed fishing fleets to become considerably 
more mobile and efficient and, along with an increasing demand for fish for human 
consumption, contributed to the exploitation and overexploitation of 87% of commercial fish 
stocks (FAO, 2012). These conditions are jeopardising the viability of many smaller fishing 
communities over time (Symes & Phillipson, 2009), leading fishers and their families to 
struggle for regular income and to be vulnerable vis-à-vis a number of uncontrollable risks and 
uncertainties such as changing seasonality trends, severe weather conditions, market volatility 
and fish stock variability (Doeksen & Symes, 2015). In addition to biophysical and market 
conditions, the Common Fisheries Policy’s management restrictions against overfishing 
represent another set of pressure conditions for fishers (Symes & Phillipson, 2009).   
 
Evidence of interactions between socioeconomic and biophysical factors within social-
ecological systems and the related need for integrated approaches (Berkes & Folke, 1998; 
Kinzig, 2001; Olsson & Folke, 2001; Olsson, 2003) suggest studying marine fishing as a 
human activity being an integrated part of ecosystems, connecting the under-sea world and 
terrestrial coastal communities (Urquhart et al., 2014). Incorporating management and policy 
issues throughout biological, social and economic dimensions proved to be key in order to 
achieve sustainable fisheries (FCR, 2000; Forst, 2009).   

Anderson et al. (2015) clearly highlighted how a number of studies in the last two decades 
prove that for achieving sustainable fisheries it is necessary to keep a sustainable stock, 
together with social acceptability and continuous business investment. In particular, building 
on a literature review, the authors stress that the important losses of the potential earnings of 
the fisheries sector at a global level are not only caused by overfishing but also by 
disproportionate harvesting costs and low efficiency, product waste, and targeting low value 
markets (Wilen et al., 2005). In fact, although attention and efforts were mostly oriented 
towards ecological outcomes and fish stock exploitation management (Gutiérrez et al., 2011) 
- partially overlooking important social and economic outcomes of fisheries (Smith et al., 2010) 
- several authors demonstrated that marine systems, as social-ecological systems, need both 
profitable fisheries business activities and acceptance and support for this sector from people 
involved and participating in them (Dietz et al., 2003; Halpern et al., 2013; Ehrlich et al., 2012). 
Thus, it remains crucial to identify how fisheries management sustains and influences a range 
of socioeconomic outcomes, including community wellbeing (Urquhart et al., 2014; Anderson 
et al., 2015).    

In order to ensure long-term viability of fisheries it is becoming evident that there is a need to 
address the social and cultural aspects of fisheries management (Symes & Phillipson, 2009; 
Urquhart et al., 2013, 2011; Carrà et al., 2014). In particular, there is a need for new 
frameworks to assess progress on social-ecological outcomes with respect to the impact of 
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management strategies on resource, community and market conditions oriented to preserve 
fish stocks and guarantee socioeconomic community performances (Anderson et al., 2015). 
Integrating ecological, economic and social dimensions through innovative and structured 
approaches is then key (Cataudella & Spagnolo, 2011). Furthermore, a comprehensive 
analysis exploring the potential outcomes of a sustainable management of fisheries, especially 
for small-scale artisanal fisheries, needs to consider traditional knowledge and the interests of 
local communities (Potts, 2003), accessing information through a stakeholder approach 
(Urquhart et al., 2014).  

  
Methodological approach   
Derived from industrial organisation and agro-food value-chain management approaches - 
combined with a literature review at local level - a causal dynamic framework is proposed for 
analysing conditions, strategies and performances of primary producers of fisheries and 
aquaculture. This causal dynamic framework is initially applied to two case studies in Europe 
at NUTS level 2 - Cornwall (UK) and Tuscany (IT) - building on a context-specific literature 
review to identify the conditions Fishers and Fish Farmers (as primary producers) face and 
the consequent strategies they are able to develop, as well as the related performances 
achieved. The "Conditions - Strategies - Performances" (CSP) approach is applied through 
mapping context-specific conditions, strategies and performances, building on the category 
inventories identified within the SUFISA project and listed in Appendices 2, 3 and 4.  

Findings  
The sustainability of fisheries and aquaculture is generally jeopardised by a set of factors 
shaping conditions such as habitat degradation, over-exploitation of resources, biodiversity 
loss and transformation, changing consumption patterns, complex and restrictive regulatory 
frameworks, increasing illegal competition, reduced catches, rising costs, inefficiencies in 
terms of supply chain organisation, seasonal bans, export and spill-over, market concentration 
and excessive fragmentation of holdings, illegal, unreported and unregulated fishing (Higgins 
et al., 2008; Cardinale et al., 2013; Urquhart et al., 2014; Vindigni et al., 2016).  
 
A number of strategies are implemented through the EU’s Common Fisheries Policy, however 
fishers and fish farmers still need to autonomously adapt strategies to cope with both static 
and dynamic conditions. Response strategies can be found - among several others - in 
investing for technological innovation, reduction of catches for targeting high-value species, 
regulating fishing capacity of fleets, training of operators, reorganising and shortening the 
supply chain, generation renewal, pluriactivity, multifunctionality and income diversification, 
transforming and processing products for creating added value, participating in labelling 
programmes, implementing cooperative programmes and supporting sustainable 
development (Damalas et al., 2015).  

At different EU geographical levels, fisheries and aquaculture present a number of 
sustainability problems that need to be tackled through context-specific analysis. The analysis 
in this paper is situated in two specific contexts: inshore fisheries in Cornwall in the south west 
of England and coastal fisheries and aquaculture production in Tuscany, in west-central Italy.   

The above illustrated SUFISA variant of the CSP framework was tested through application in 
the two case studies. Inputs from a literature review at case study level - Cornwall and Tuscany 
- helped model the causal dynamics shaping the relationships between the conditions that 
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fishers and fish farmers encounter within their activities, the strategies they implement vis-à-
vis specific conditions, and the performances achieved.    
  

Linking Conditions, Strategies and Performances in coastal fisheries and aquaculture 
in Tuscany  
Tuscany is a region in west-central Italy with a population of just above 3.8 million people. The 
city of Florence is the regional capital. Tuscany has a western coastline on the Ligurian Sea 
(in the north) and on the Tyrrhenian Sea (in the south), including the Tuscan Archipelago in 
which the largest island is Elba. The coastline represents an important tourist destination and 
is varied with mainly extensive sandy beaches and some rugged promontories; three natural 
protected areas are included in the coastline. The most important port in Tuscany is Livorno, 
one of the largest Italian and Mediterranean seaports for traffic with a capacity that is capable 
of handling all kind of vessels.  
 
Fishing activity in Tuscany is spread among 27 ports (European Parliament, 2008) with 600 
vessels registered and 1053 active fishermen (FAO, 2015). In 2012 fishing activity from 
Tuscany represented 8% of total Italian landings (FAO, 2015) and is mainly led through seine 
(ca. 50%), trawl (ca. 25%), small-scale (ca. 10%) and few passive polyvalent (FAO, 2015). 
Livorno and Viareggio are the most important fish markets of the region (ISMEA, 2013).   

The fisheries sector in Tuscany is characterised also by a considerable production from 
aquaculture. Coastal capture fisheries and aquaculture are strongly interconnected resource 
systems and economic activities, presenting evolving and complex dynamics, constrained by 
several socio-economic, policy and biophysical factors that intervene and alter behavioural 
dynamics within the production system (Chuenpagdee et al., 2008). Focusing only on 
aquafarming of saltwater populations and mariculture, the Tuscany production represents 20% 
ca. of the national production with mainly 12 aquaculture and 4 mariculture coastal installations 
farming mostly sea bream and sea bass. Although catches of hake and sardine and production 
of sea bream, sea bass and juveniles are relevant for the Tuscany fisheries sector at a national 
level, the region is rather an importer of fish and fish products.  

Fisheries and coastal aquaculture in Tuscany are both concerned by the critical conditions 
affecting the Mediterranean Sea. Together with habitat loss, pollution, eutrophication and 
incidental introduction of alien species, fishing represents one of the strongest stressors that 
have led to increased changes in the ecosystem structure and loss of fish stocks and marine 
biodiversity (Coll et al., 2011; Colloca et al., 2011; Farrugio et al., 1993; Papaconstantinou & 
Farrugio, 2000; Vasilakopoulos et al., 2014; Piroddi et al., 2015).  

Building essentially on a context-specific literature review - including government reports at 
national (Ferretti, 2011; Gilmozzi, 2011; ISMEA, 2013) and regional (ARPAT, 2008; Regione 
Toscana, 2005) levels - of the fisheries domain in Tuscany (and on the causal dynamic and 
the categories of conditions-strategies-performances, see Appendix 1, 2, 3, 4) in the last 
decade it has been observed that economic crisis impacted the local fisheries sector through 
a change in conditions such as demand and price level and volatility. In particular the demand 
for fish, together with fish prices, decreased sensitively (Ferretti, 2011), especially at a local 
level (Tuscany) in 2012 (ISMEA, 2013, p. 23). The reaction of some fishers in Tuscany has 
been observed through a number of strategies that have been implemented by the primary 
producers (Table 1):  
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• This strategic behavioural response can be identified in actions that can be classified 
in the domain of rural2 development, in particular with concerns to diversification and 
territorial integration, and then strategies such as vertical integration and the shift to 
short food chains. More specifically, in Tuscany, some fishers developed artisanal 
activities such as transformation and processing of the catches for the production of 
fish sauces, cured roe and fillets in oil in order to create added value from the fish 
products (Ferretti, 2011);  

• Diversification and territorial integration strategies were also observed in Tuscany 
through the creation of new market channels; for instance small-scale fishers 
demonstrated a preference for selling to ethical purchasing groups or directly to 
consumers through a consortium (ISMEA, 2013);   

• Other strategies of fishers in Tuscany, vis-à-vis the conditions brought about by the 
economic crisis (decreasing fish demand and lowering prices), can be identified within 
the domain of agro-industrial competitiveness. In fact, some fishers might further invest 
in technological innovation, such as high tech for management, logistics and 
mechanisation, or in intensification and upscaling by internationalising supply and 
sales market. For instance, larger-scale semi-industrial fishers tended to invest in 
innovation, in new vessels, as well as searching for other kinds of consumers beyond 
the local-scale market channels (ISMEA, 2013).  

The economic crisis led to a change in the production factors, including a considerable 
increase of the cost of energy, in particular higher fuel costs. Fuel represents the main 
production cost in fisheries activity. This global issue was also observed in a particular time 
frame (2007-2008) at a local level in Tuscany (ARPAT, 2008) and led to a number of strategies 
implemented by the primary producers. These strategies mainly belong to the domain of rural 
development strategies (Table 1):  

• In particular some strategies consisted of diversification techniques, thus the shift to 
new food products; in particular some fishers diversified the catches and changed the 
gear size in order to target larger size and more valuable fish species. This demanded 
less time spent on the boat, thus lowering the fuel consumption;   

• Other strategies consisted of bringing multifunctionality to the fishery activity, in 
particular through implementing recreational activities, such as tourism on the boat; 
this allowed using fuel for both fishery and tourism activities (ARPAT, 2008).   

With regards to some factors influencing the conditions in which fish farmers conduct their 
activities in Tuscany, increasing competition from external markets has been observed. In fact, 
the regional sector of aquaculture is affected by competition from both national (extra-regional) 
and foreign markets (Gilmozzi, 2011). The strategies observed pertain mainly to the domain 
of rural development (Table 1):  

                                                      
2 “Rural” is used here to coherently refer to the SUFISA framework and related strategies (see Appendix 
3) since this approach implies the integration of principles from rural studies, rural sociology and 
agricultural economics; however the fishing enterprises can often be situated in an urban environment 
instead of a rural one. Moreover, fishing communities can be studied using territorial, “area based” and 
local development approaches (Budzich-Tabor, 2014) and also considering their extension beyond the 
shoreline into the sea since, according to Clay & Olson (2007), “the places where people fish and where 
fishing peoples live are not only different in location but also beyond any jurisdictional boundaries of town 
or county”.   
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• Strategies for responding to the competition from external markets were observed in 
Tuscany and can be classified as strategies of diversification and territorial integration 
through implementing quality and sustainability standards. In particular these 
strategies build on fostering quality and sustainability of the fish products, in order to 
apply competitive opportunities, using raw materials respectful of the environmental 
sustainability through the adoption of internal voluntary quality standards and physical, 
chemical and biological analysis of the water along the whole fish farming process 
(Regione Toscana, 2005); 

• Other strategies of diversification and territorial integration were adopted through 
vertical integration, short food chains and local-based networks; primary producers 
opted for developing the transformation of processed fish products directly or through 
a consortium of producers (Gilmozzi, 2011); 

• Some fish farmers, within the framework of diversification and territorial integration 
strategies such as the development of new food products, started to catch new and 
more valuable species, improve and valorise the quality of the products, develop 
marketing actions, and prepare and preserve fish (Gilmozzi, 2011).  

Regulations and policy are also part of the contextual conditions influencing the strategic 
behaviour of primary producers of aquaculture. In Tuscany, local and regional development 
plans guided public funding for innovation (Gilmozzi, 2011; Regione Toscana, 2005):  

• Fish farmers adopted rural development strategies and used the public funding to 
invest in the introduction of new, higher value and strongly demanded species such as 
brackish water fish, meagre (or salmon-basse) and mussels (Gilmozzi, 2011; Regione 
Toscana, 2005).  
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Table 1. Conditions, Strategies and Performances observed for primary producers of 
fisheries and aquaculture in Tuscany (Italy).3  

  

  
Inshore fisheries in Cornwall   
Cornwall forms the westernmost part of the southwest peninsula of the UK. The population of 
the county is just over 530,000 people, with the city of Truro as its administrative centre. The 
county is noted for its long and varied coastline, extensive stretches of which are protected as 
Areas of Outstanding Natural Beauty. The north coast is exposed to the storms of the Atlantic 
Ocean and is typified by a rugged coastline, although there are also extensive sandy beaches 

                                                      
3 The “performances expected” refer to a list of the potential effects - from specific and strategic actions 
developed - which were inventoried for the fisheries and aquaculture sectors at national level in Italy (ISMEA, 
2013; p.76).     
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that are important tourist destinations. By contrast, the south coast is more sheltered and there 
are a number of protected estuaries that have grown up as ports, such as Falmouth, which is 
the most important port in Cornwall and one of the largest natural harbours in the world. In 
terms of fish landings and sales, Newlyn is the most important port in Cornwall, followed by 
Looe. Plymouth, which is just in the neighbouring county to Cornwall, is also important to 
Cornish-landed fish.  
 
Phillipson and Symes (2015, p. 349) describe how “Cornwall’s fishing activity is dispersed 
among some 50 or so ports, harbours and small coves along its long indented coastline with 
Newlyn hosting the largest concentration and ranked as the UK’s eighth largest port by volume 
of landings in 2010. With a fleet of 619 registered fishing vessels, of which almost 90 per cent 
were under 10 m in length, and 898 active fishermen of whom a quarter worked part-time, the 
sector is diverse and versatile. Fishing activity ranges from beam trawling, scallop dredging, 
drift netting and long lining, to hand lining, crab and lobster potting. There are two official 
markets at Newlyn and Looe, though landings at many of the smaller harbours are usually 
handled by travelling merchants for onward sale or sold direct to local outlets. A high proportion 
of the Cornish catch is exported to mainland Europe (mainly France and Spain) with little value 
added locally. Some development of domestic markets has taken place, including several 
added value initiatives (e.g., hand line caught mackerel, bass and pollack) as well as the 
supply of high quality fresh fish to high-end restaurants in Cornwall and beyond”.  

Cornwall represents one of the key areas in the UK where inshore fishing remains a key part 
of the rural community both economically and culturally. Fishermen in Cornwall are facing a 
range of “wicked problems” that are typically faced by primary producers across Europe such 
as climate change, globalisation and responding to a post-productivist society involving a wide 
range of user groups with an interest in coastal areas (Symes et al. 2015).   

Building essentially on a literature review (that included: Bush et al., 2013; Cornwall IFCA, 
2015; Fearnley-Whittingstall, 2010; Greenpeace & NUTFA, 2012; Harris & Harvey 2012; MMO 
2015; Phillipson & Symes, 2015; Reed et al., 2011; Salmi, 2015; Symes & Phillipson 2009; 
Urquhart et al., 2011) and on the causal dynamic and the categories of conditions-strategies-
performances (see Appendix 1, 2, 3, 4), it was possible to identify a set of conditions for the 
Cornish fisheries sector that necessitated fishers adopting a set of strategies in order sustain 
their activity (Table 2). 
 
In particular, with regards to the conditions concerning demand issues – the inshore fleet faces 
a lack of control over the market for the prices received, in that most of the fish are sold through 
the three auction markets (Newlyn, Looe and Plymouth), where the prices fluctuate depending 
on demand, day by day. The response of some fishers in Cornwall has involved the following 
strategies:  

• Within the framework of rural development strategies primary producers have 
responded through diversification and territorial integration, primarily in terms of 
developing new market channels & vertical integration. In particular, fishers in 
Cornwall, especially the inshore fishers, have developed a variety of different market 
outlets. These include the harbour markets in Newlyn, Looe and Plymouth, which have 
the advantage of achieving the best possible price on any given day; some fishers also 
sell their produce direct to local restaurants, which achieves a higher price but is limited 
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in terms of the quantities that can be sold; and more recently, modern technologies, 
including Twitter and Facebook have allowed groups of fishers to publicise their 
catches in real time and sell direct to London restaurants.  

Concerning regulatory and policy conditions, the Fisheries Local Action Group (FLAG) in 
Cornwall has had a part to play in developing local and regional development plans, in 
particular through integrating the local fishing sector into the wider food economy:  

• This funding from the EU has been made available to fishers through rural 
development strategies for diversification and territorial integration, as well as quality 
and sustainability standards. Investments were made to improve the quality of locally 
caught fish (such as through providing ice boxes to fishers), as well as through giving 
the fish a 'story' and a Cornish seafood brand that is associated with traceability and 
sustainable fishing practices (Reed et al., 2011).  

A key condition - from a regulation and policy perspective - for primary producers of fisheries 
is represented by the management restrictions imposed by the Community Fisheries Policy 
through licensing and quota restrictions, conceived principally in terms of combating 
overfishing and conserving natural stocks (Symes & Phillipson, 2009):  

• Fishers have responded through a number of strategies belonging to rural 
development actions for diversification and territorial integration, such as targeting a 
range of different species (through the deployment of multiple gears). Fishers have 
also sought to reduce their risk exposure by lowering their levels of indebtedness. They 
also respond by engaging in pluriactivity through family members’ taking employment 
that is not related to fishing. In other cases, fishers have responded by adapting their 
boats so that they can be handled with less people, thereby reducing their crew costs.  

Another condition affecting fishing activity is the decline of catches, which is the joint effect of 
a set of drivers (such as overfishing and consequent restrictions, seasonality, weather etc.):  

• One adaptive strategy in response to declining catches - belonging to agro-industrial 
competitiveness and intensification strategies - is to fish further from shore and to 
spend longer at sea. While this may result in greater income, it also involves potentially 
more danger as well as spending more time away from the family.  
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Table 2.  Conditions, Strategies and Performances observed for primary producers 
of fisheries in Cornwall (UK)  

  

  

  
Discussion and perspectives   
As a preliminary and explorative analysis, the paper investigates causal mechanisms or 
inference between conditions, strategies and performances observed only through context-
specific literature reviews. Hence the operationalisation of the CSP framework proposed in 
this paper is limited and it is not possible to generalise the results. Moreover, the 
operationalisation proposed takes into account only the linear consequential dynamics of 
Conditions-Strategies-Performances and does not study yet the feedbacks that are illustrated 
in Figure 2. Combining these preliminary findings with insight from media content analysis, 
primary producers’ surveys and participatory focus groups will enable a more robust analysis. 
In particular, structured retrieval and analysis of knowledge, information and data - through 
the involvement and participation of producers and stakeholders - will be key, not only to 
developing an inventory of the different categories of conditions, strategies and performances, 
but also to identify the dynamic functioning and the direct feedback interactions between those 
categories.  
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An additional context-specific literature review of the observed conditions, likely to influence 
strategies and performance of fishers and fish farmers in Tuscany and fishers in Cornwall, can 
provide an idea of the necessity to further investigate the potentially related strategies and 
outcomes for primary producers through participatory approaches. Tables 3 and 4 illustrate a 
number of categorised conditions, encountered in context-specific literature, that would need 
to be further explained through the identification and analysis of the related strategies and the 
outcomes expected.  

Table 3. Additional conditions faced by primary producers of fisheries and aquaculture 
in Tuscany observed through context-specific literature review 4,5  

  

 
Table 4.  Additional conditions faced by primary producers of fisheries in Cornwall 
observed through context-specific literature review  

   
 

The competing interests and concerns among stakeholders and actors involved in a fishing 
community, in a fishing area, or in the fisheries industry, represent further issues that will 
deserve additional study at local levels.   

Competition between actors in fisheries can have negative impacts on income and wealth 
distribution particularly for small-scale fisheries and traditional fishing modes, especially when 
fish and seafood imports increase, leading to stronger price pressures (Crona et al., 2016). 
Often a dualism emerges between small and large-scale fisheries, competing for the same 
limited fishing resources and markets, and differing in the scale of the activity, the degree of 
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capital intensity and investment, the technology used and employment generation. However, 
even if there are fixed thresholds at a national or European programme level to define the 
scale of fisheries (vessel length, KW, GT), there are not clear boundaries that limit the field of 
activity among the different sectors (artisanal, industrial etc.) of the fishery operations. Also, 
the different fisheries sectors can respond (or adapt) to diverse pressures (fuel price increase, 
lowering subsidies etc.), differently depending on the surrounding economic and specific 
context (Carvalho et al., 2011).  

With regards to other competing concerns within actors that will deserve additional study - in 
particular for the environmental issues related to fisheries - it is acknowledged that the loss of 
freshwater fish is also caused by acidic precipitation, changes in global precipitation patterns, 
and air and freshwater pollution (Rockstrom, 2009). Actors and stakeholders, from fishermen 
to environmental non-governmental organisations, play an important role through initiatives 
aimed at influencing pollution control policies.  

        
Conclusions   
Research on fisheries management has been mainly characterised by biophysical approaches 
and recently several efforts have been implemented to integrate socioeconomic and cultural 
issues with environmental aspects into fisheries research. However, for many geographical 
areas, there is a call for developing further research on sustainable fisheries management 
through participatory approaches in order to explore the crucial issues involved in decision-
making and to identify strategic sustainable solutions (Carrà et al., 2014). It is widely 
acknowledged that moving fisheries towards a more sustainable management perspective 
needs further analysis of the social dimensions of sustainability (Acott et al., 2016).   

Thus efforts are increasingly being focused on the integration of local knowledge and social 
values into decision-making frameworks for identifying sustainable strategies for fisheries 
through balancing the environmental, economic, socio/cultural elements and the related inter-
linkages; qualitative data will then be used together with quantitative data (Acott et al., 2016). 
For instance, incorporation of historical information (i.e. Local Ecological Knowledge and 
Traditional Ecological Knowledge) about fishing practices or the observed trends of fish 
stocks, is considered key to implement plans and develop new strategies for fisheries’ primary 
producers such as identifying new fishing grounds, innovative fishing tactics and targeting 
different species for new markets (Damalas et al., 2015). The analysis of the information 
brought from the media, together with interviews with stakeholders and participatory focus-
groups can then contribute to a suitable, more informed and systemic application of this 
framework, avoiding an excessive reductionist approach and allowing a systemic perspective.  

Derived from industrial organisation and agro-food value-chain management approaches - 
combined with an extended literature review (integrating principles from rural studies, rural 
sociology and agricultural economics), a retrieval of available data, and structured knowledge-
based tools and participatory elicitation techniques - a transdisciplinary research process is 
proposed for analysing and modelling conditions, strategies and performances of primary 
producers of fisheries and aquaculture in Europe. Engaging with stakeholders and experts, 
through integrated and structured knowledge-based tools and accessing qualitative and 
quantitative information, will be key to comprehensively analyse how primary producers 
develop decision-making processes (Eriksson et al., 2016) when they are exposed - and thus 
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potentially vulnerable - to specific stressors and changing conditions, calling for transformation 
strategies towards sustainable solutions and performances for fisheries and aquaculture.  
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Appendix 1.  SUFISA Conceptual Framework “conditions, strategies, performances 
and feedbacks”  
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Appendix 2. Farmers' environment and perceived conditions  
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Risky business - a genealogy of the financial discourse in Danish agriculture  
 

Thorsøe, M., Noe, E. and Laursen, K.  

 

Department of Agroecology, Aarhus University  

  

Abstract: Currently Danish farming is in a financial crisis, as Danish farmers have adopted a 
mode of agriculture which is dominated by high investments, high debt and high risk exposure 
compared with other countries in Europe. In our paper we conduct a discourse analysis 
exploring the Danish mode of farming, focusing on the development in the past 250 years. In 
the paper we identify one diagram for Danish farming, characterised by 7 implicit norms: (1) 
Farming is the backbone of society; (2) Self-ownership is a superior organisational form; (3) 
Agricultural policies should be based on liberal ideas; (4) Unity makes stronger; (5) Agriculture 
should be oriented at export markets; (6) Agriculture should be science based; and (7) 
Standing still is going back. Furthermore, we identify three discourses that are concrete 
manifestations of this diagram. 1) Family farming which is characterised by understanding 
farming as a nation building project, institutionalised as an individual and export oriented 
activity, enabled by collective organisation.  2) Welfare state farming characterised as a 
social contract giving access to subsidies. Productivity comes to be seen as the guarantee for 
peace and security, which justifies economies of scale, mechanisation and specialisation. 3) 
Industrial farming emerges as farmers embrace growth as the fundamental condition of the 
farming. Several mechanisms have worked to subjectivate famers as financial farmers, such 
as the introduction of tradable milk quotas, harmony regulation and a reconfiguration of the 
public subsidies from production support to direct payments and a volatile commodity market.  
  

Keywords: Discourse analysis, Danish mode of farming, family farming, welfare state farming, 
industrial farming 

 

Introduction  
On an average week in 2015 five Danish farmers would experience bankruptcy. The extent of 
bankruptcies has reached a level justifying a description of Danish agriculture as being in the 
midst of a financial and economic crisis. Currently it is estimated that as many as 30% of all 
farms operate with both a high debt and a deficit and thus struggle to achieve a sufficient rate 
of profitability. The total debt of Danish farmers today amounted to 370 billion DDK (~€50 
billion), which is the highest debt per farmer in the EU. A recent report from Copenhagen 
University’s department of Food and Resource Economy has highlighted this debt as the main 
cause of the income problem experienced by Danish farmers in comparison with other 
European farmers (Asmild et al., 2015).  
  
Contemporary observers have argued that the financial situation in Danish farming is the result 
of a strategy which is dominated by high investments, high debt and high risk exposure 
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(Kjeldsen-Kragh 2010; Hansen & Zobbe, 2012; Kyed et al., 2012; Jakobsen, 2013). Though, 
prior to the current crises, other observers have argued that Danish agriculture has not 
developed solely as a result of market mechanisms, various political interventions based on 
particular perceptions of what agriculture is and ought to be have also influenced how the 
market mechanisms function (Ingemann, 1997). It thus seems implausible to assume that the 
current crises can be understood as nothing but the inevitable outcome of an international 
market situation. Hence, contemporary Danish farming has evolved into what commentators 
have labelled a “risky business”, but the question is how this strategy has emerged as the 
most obvious solution in the view of the majority of Danish farmers.  
  
In this article we explore the Danish agricultural history by making a genealogy of the financial 
discourse within Danish agriculture in an attempt to understand how Danish agriculture ended 
up in the current financial crisis. Discourses provide justification for actions such as economic 
behaviour and our ambition here is to excavate the forms of thinking that have characterised 
Danish agriculture for the past 250 years. It is our assertion that the financial discourse within 
Danish agriculture can be said to follow a specific diagram. According to Michel Foucault a 
diagram is “a mechanism of power reduced to its ideal form; it’s functioning, abstracted from 
any obstacle, resistance or friction”, working as an abstract machine that gives rise to 
particular concrete assemblages of power (Foucault, 1975/1977). Furthermore, we identify 
three different discourses in which a new interpretation and implementation of the diagram 
has been adopted.   

Discourse analysis  
Our analytical approach is based upon the thinking of French philosopher Michel Foucault. 
From his works we draw two different analytical strategies.   
  
As we are interested in understanding how the current financial situation in Danish farming 
could emerge we begin by excavating the ideal form of farming as it has appeared in Denmark 
for more than two hundred years. Our outset is to approach the issue of finance in farming as 
an issue of specific modes of thinking. Danish farming is characterised by a high degree of 
homogeneity when it comes to the underlying rationales guiding decision making. We 
therefore aim at understanding these rationales and describing how they structure the thinking 
displayed in the agricultural section in Denmark.  Following Foucault, such rationales can be 
considered as a diagram. A diagram is a mechanism of power reduced to it ideal form 
(Foucault, 1975/1977). The diagram designates an ideal state of affairs in which human 
interaction takes place, the line of thinking that under (ideal) conditions would produce the 
perfect desired state of affairs. In Discipline and Punish (1975/1977) Foucault provides an 
example of a diagram in Bentham’s design of the panopticon. The ideal formation of the 
diagram finds a number of never perfect expressions in programmes. The programmes 
referring to the ideal of the panopticon find their concrete form in the many institutions (prisons, 
offices etc.) that emerge and which are designed to implement the steering rationality of the 
panopticon.   
  
In the current context programmes might emerge in agricultural regulations, the farm layout, 
credit policies, farm school curricula, focus of research programmes etc. as these institutions 
all operate with a particular notion of the ideal farm. Furthermore, the institutions function as 
“future generating devices” that structure decision-making and afford the proliferation of a 
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particular mode of agriculture. To explore the Danish farming diagram our analytical approach 
is discourse analysis; it is an analysis that draws attention to the self-evident rights and wrongs 
of a given period which reflects the diagram of the ideal form of farming. When we cast our 
analytical focus on a discourse we then place language at the centre of our focus. According 
to Foucault, a discourse formation is a regularity between a group of verbal performances, 
statements and signs (Foucault, 1969/1972). When we embark upon describing a discourse 
it is the statements of the period we turn our attention towards, because a sequence of 
statements shows how a specific performance appears that in turn allows the individual 
statement to appear as meaningful.   
  
This approach is useful because language is not a neutral reflection of the world; instead 
Foucault shows how the world is brought into the human sphere by language (Foucault, 
1966/2002). The world exists only as a result of our capabilities for bringing it forth. For 
instance Foucault has shown how the old distinction between madness and sanity became 
replaced by a differentiation of madness culminating with the idea of psychiatric diagnosis, a 
development that occurs as each period begins to question the present abilities to fully capture 
the ‘true nature’ of the deviant (Foucault, 1961/1988). This implies that the progress of human 
knowledge is not a gradual enlightenment, but rather a history of different light replacing other 
light. As a consequence our intention is not to cast a judgement over particular regimes of 
knowledge, rather our ambition is to analyse how a given discourse provides structure to the 
knowledge and gives meaning to decisions made within the period in question.        
  
As mentioned, Foucault emphasises that history does not progress in a linear fashion. What 
characterises history is therefore shifts rather than progression. The discourses we wish to 
analyse provide good examples of how a shift in the thinking of a given period generates the 
take-off of a new period. Furthermore, the defining feature of a Foucauldian discourse analysis 
is an explicit focus on the configuration of power relationships. Hence, discourses do not act 
directly on our conduct, but they are a mode of action that guide the possibility of our conduct 
and order the possible outcomes (Foucault, 1982). This notion of power departs from a 
concrete and physical form of oppression; rather power is seen as an abstract, a construction 
of reality focusing on particular capabilities of the subjects. Hence, power grows from within 
as an omnipresent sphere of “force relations” that conditions the actions of individuals that are 
essentially “free” (Foucault, 1990). Thus, power does not have a visible face or a clear origin 
and therefore it is not something which can be possessed, but it is a process whereby certain 
outcomes gain preference over others.  
  
To develop the analysis we have initially compiled an archive of different sources of 
information that characterise the development of Danish farming. Our analytical approach 
consists of tracing the different lines running through this archive.   
  
The archive consists of: 1) Statistical data that characterise the structural development and 
financial situation of Danish agriculture from around 1800 onwards; 2) Historical accounts of 
the changes in agricultural structure and policy; 3) Gathered together the various regulatory 
reforms that have taken place in the past 200 years, background notes, commission reports 
etc; and 3) a record (1870 - today) of the Danish journal, agricultural economics (Tidsskrift for 
Landøkonomi) and an index of the articles. The journal is not a traditional peer reviewed 
scientific journal, but it is a journal written by both scholars and practitioners for the agricultural 
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and academic communities. Hence, the contents of the journal reflect the communication 
between the academic and the agricultural community concerning various aspects of farming 
- practical, political, technological and financial. Historically the journal has been an influential 
communication medium and it gives a broad perspective on how the agricultural community 
has seen itself and reacted to external threats. To explore the development in the discourse 
of finance in agriculture initially we formed an overview of the archive. We have analysed how 
the farming discourse has evolved by focusing on the major changes in policy, technology and 
markets that have influenced the course of agricultural development, exploring how these 
changes have been interpreted by farmers, policymakers and researchers.   

Results  
This section will initially introduce the diagram of Danish farming and afterwards we will 
present three discourses which have dominated Danish farming for the past 250 years.   

The diagram of Danish farming  
Danish farming has undergone significant structural development during the past 250 years, 
however, not only the mode of thinking and logic that dominates Danish farming but also the 
history display a remarkable stability. The diagram of Danish farming is conceived in a number 
of rural reforms that took place in the late 18th century, most significantly the great rural reform 
of 1788, which contained an abolishment of serfhood (Stavnsbåndets ophævelse). Originally 
serfhood was implemented in order to keep that part of the rural population who did not own 
their own farms available as a labour force to the nobility and to the rural militia.   
  
In the mid-18th century a new perception on land ownership, farmers, and agricultural 
production begins to emerge. At the time the land was owned by large estates, however, about 
90% of the land was farmed by serfs, and much of this land was common land shared by 
villagers. The agricultural market in Europe expanded and the king (Christian the 7th) wanted 
to “improve the rural conditions and their usefulness”, based on a north German model. 
Furthermore estate owners had been complaining to the king about lazy and unwilling 
peasants (Bjørn, 1988). This understanding of agriculture shows a clear difference to previous 
forms by stressing the value of income from the land rather than owning as much land as 
possible. This change led to a large scale reorganisation of the farmland and relocation of the 
farms which took place from 1760 onwards. The result was splitting up the common land into 
individual parcels and moving many of the farms from the villages onto the newly allocated 
and individually owned parcels. The reorganisation also encouraged the estate owners to 
transfer ownership to the serfs, or base their serf contracts on inheritance, as “nothing is more 
effective in giving the peasant courage and something to strive for, than a security that the 
energy and resources he applies to improve his farm, shall benefit him and his kin” (Bjørn, 
1988 p. 316).   
  
The rural reform also initiated a completely new mode of agriculture and ownership. Most 
importantly agriculture was individualised. Collective land was redistributed and farms which 
had previously been integrated into the villages were relocated placing each farm onto its 
newly allocated individual plot of land. Thus, farmers were now subjectivated by the large 
scale introduction of self-ownership, which has since become an important institution in Danish 
agriculture. Interestingly, this transition was largely enabled by the emergence of credit funds 

2067



 

and estate owners who were interested in releasing their liquid funds. However, the process 
was slow and only a gradual transition.  
  
Although agriculture has developed significantly, the underlying logic behind agriculture which 
was conceived with the rural reform has remained relatively unchanged and it is characterised 
by a mode of thinking that can be summarised in the following 7 implicit normative foundations:       

  
1. Farming is the backbone of society. Physiocracy was the main ideological 
driver of the rural reforms in the late 18th century, emphasising agriculture as the 
source of national wealth. In the following century this notion particularly gained 
traction, as farmland is the only Danish natural resource and following major 
reductions in national territory in 1814 (Norwegian independence), 1864 (Schleswig 
and Holstein included in the German union).  
2. Self-ownership is a superior organisational form. Private ownership is seen 
as the ideal ownership form as it motivates the individual to make an additional effort. 
Loans and the evolution of a credit system are adopted as a means of attaining self-
ownership, hence, debt at a fairly early stage in modern history becomes seen as a 
natural aspect of becoming a farmer.      
3. Agricultural policies should be based on liberal ideas. Liberal ideas of the 
benefits of free markets and individual freedom are adopted as important ideals by 
farmers. This liberal mind-set is inherently also characterised by a paradox between 
on the one hand stressing the need for individual freedom and entrepreneurship as 
the source of wealth creation and on the other an ideal of providing equal 
opportunities for all. This paradox plays out in various ways continuously throughout 
the Danish agricultural history.    
4. Unity makes stronger. In the late 19th century cooperative organisation is put 
in place to allow Danish farmers to rationalise their productions and compete in 
foreign markets.   
5. Agriculture should be oriented at export markets. From an early stage 
Danish agriculture is conceived as an export industry and Danish agriculture has 
strived to meet and fulfil the demands of the world market.   
6. Agriculture should be science based. Since the beginning of the 19th century 
science is seen as the best means of optimising agriculture and the ideal for 
agriculture is an evidence based practice.   
7. Standing still is going back. It is necessary to safeguard against crises by 
constantly optimising the farming system and making “sound” investments.   

  
The diagram cannot be perceived as 7 isolated norms, but they constitute a fundamental and 
overarching world view, that would permeate all rural life and financial activity, by being 
expressed in a number of important institutions. Although these seven maxims have been 
important ideals for Danish farming for the past 200 years we identify three different periods 
that are characterised by different interpretations and implementations of the general diagram.  

The family farm  
The family farming discourse was conceived at the time when rupture from the rural reform 
was slowly settling and the diagram manifested itself in a particular mode of production and 
discursive sense making. The new discourse that emerged throughout the second half of the 
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18th century established a regime of knowledge in which the efforts of the hardworking 
individual farmer came to be seen as the cornerstone of the agriculture portion.   
  
By 1860 the majority of farm land had been transformed to freehold and by this time the 
agricultural industry was the most prominent in the country, reflected in the fact that the only 
export commodities were agricultural products. The disastrous grain prices in the 1860’s and 
1870’s had a very hard impact on the agricultural industry and society at large, subsequently 
Danish agriculture began a transition to animal based production, in particular, dairy, beef and 
pork for the English and German markets and from 1860’s onwards the animal based 
agricultural export was around 90% of the total Danish export. Farming at the time is highly 
influenced by the ideals of liberalism as noted by one of the prominent commentators of the 
time, the national economist V. Falbe-Hansen in 1886: “For agriculture as such, there is no 
danger, even though the lower prices that we have seen in the later years should remain (…) 
A decrease in the farm prices would destroy many farmers, but not agriculture, it would not 
weaken agricultures sources of wealth either” (FalbeHansen, 1886). The liberal economic 
ideas were well aligned with the Danish (and English) free trade policy, however, other 
European countries responded to the crisis by adopting a protectionist policy imposing import 
taxes on foreign produce, which proved a challenge for Danish farmers (e.g. Germany, France 
and Austria-Hungary). The transition to animal based production in the 1860’s is noteworthy 
because Danish farmers adopted a new mode of production at a fairly early stage compared 
with other countries in Europe. In a relatively short period Denmark went from being a net 
grain exporter to a net importer and exporter of dairy products, in particular butter and cured 
pork (Henriksen et al., 2012). The cooperative organisation also assisted in a rapid transition, 
for instance in 1888 alone more than 200 new cooperative dairies were established (Hansen 
et al., 1934).   
  
Cooperative organisation is not a particular Danish phenomenon, but the configuration and 
extent to which it permeated all business life is a significant Danish feature. The cooperative 
movement is a defining feature of family farming because it enabled small-scale and diverse 
farming to be economically sustainable (Henriksen et al., 2012). Cooperating was not just a 
practical matter for lifting the task of serving the export market; it also came to be seen as a 
social obligation. Hence the debating culture and consensual decision-making which is 
characteristic of the Danish cooperative organisation has been an important factor in shaping 
a very homogeneous farming sector and farming identity. However, cooperative organisation 
is only applied to processing and supply industry and various other institutions, it has never 
been applied to the organisation of the farm. Hence, there is a strong distinction between how 
different forms of ownership are applied, the farm is owned and operated by an individual and 
other institutions are owned and operated in collaboration.  
  
Farmers’ access to capital is also an important factor that enables the implementation of the 
new mode of agriculture. Initially small cooperative banks were started to enable farmers to 
save a little income, but the transition to freehold, investments in farming equipment and 
technology, gradually implied an increasing demand for capital in the 18th century (Bjørn, 
1988). Initially loans were given to associations in joint liability and several purchases were 
made in this way, but the idea that the industrious farmer would be oppressed by incompetent 
colleagues eventually led to individual liability (Hansen et al., 1934). In particular, many of the 
big estates had a strong interest in making capital available as good capital access would also 
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encourage high land prices. Hence, from the end of the 1840s saving banks were founded 
and used by farmers to obtain short-term loans for small improvements or getting through a 
poor harvest, whereas the emergence of mortgage providers, enabled long-term investments 
with the security of fixed interest rates. The development is illustrated by the number of rural 
saving banks and the loans they provide; in 1848 there were 36 such banks providing loans 
for a total of 16 million DDK, but by 1879 this had risen to 446 providing loans for 254 million 
DDK (Hansen et al., 1934). The outgrowth of these new capital providers transferred the 
configuration of investment capital from a personal loan (often from an employer) to a more 
systemic form of loans in which the new banking institutions played an important role. The 
technological advancements coupled with the access to capital, enabled the outgrowth of 
specific trades that specialised in the production of farming machinery such as foundries 
(Hansen et al., 1934). Hence, gradually the farming activities are decoupled from other 
activities, which also transforms the farmer from relying on the help of village neighbours 
concerning the jobs that cannot be fulfilled by the farms’ personnel to an economic agent that 
purchases services from the local community.  
  
In a debate concerning the effects of a commodity price crisis, Edward Tesdorf, one of the 
central figures in rural economic debates in the mid 19-century, notes that a major concern for 
the current agricultural system is the farmers who would rather “invest in safe stock bonds 
than in developing their own enterprises”. The statement is noteworthy because it highlights 
the importance of virtues such as putting oneself at risk, “sound” investments, and confidence 
in one’s own industrious abilities, for the development of modern farming.   
  
From around 1830 onwards farmers gradually began a largescale reshaping of the landscape 
that would eventually last more than a hundred years and enable a more rational agricultural 
practice. The rural areas contained a vast amount of small waterholes, bogs and scrubs and 
the like. These “unproductive and useless” areas were increasingly drained or cleared and 
included in the production area. Furthermore, the agricultural sector benefited from a growing 
population that supplied the additional labour force needed to actively change the rural 
landscape. These projects gained an additional importance following the Danish defeat in the 
1864 war with Germany. On the Danish side the result was a loss of nearly one third of the 
Danish territory, including some of the most fertile land, and close to half of the population. 
Following this defeat the cultivation of what had previously been seen as unfertile wasteland 
was now seen as a national obligation. The projects moto was coined in one phrase by one of 
its most important figures, Enrigo Dalgas, who said “what is lost externally must be gained 
internally. Thus, “land gains” left an important imprint on the physical landscape, and coupled 
the farming activity with national identity building at a time when the nation was threatened. 
This process has left a remarkable imprint with the Danish farming identity, that sees farming 
as the backbone of Denmark; that which enabled the country to rise and regain its power 
following the humiliating defeat.    
  
In the middle of the 19-century science increasingly began to influence the organisation of 
agriculture and affect the perception of farming as a rational and scientific undertaking. Several 
inventions, both technical (steam powered tractors), veterinarian (hygiene, breeding 
programmes) and chemical (artificial fertiliser) assisted the transition to modern rational 
agriculture. The applications of these new technologies were taught to young farmers in farm 
schools across the land. The strong collaboration that was established between the state, 
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research institutions and farmers formed an important factor in the institutionalisation of 
rationalisation in Danish farming. Modern farming was increasingly seen as a scientific 
undertaking and the scientific ideals and approach were translated into all aspects of farming 
including the curricula at the farming schools. One of the important factors that derived from 
this scientification was the institutionalisation of a calculative mind set, as accounting was 
seen as an important rational principle. One of the agricultural school professors, S.C.A. 
Tuxen, for instance noted that young farmers need to account ”under such a form that the 
business sense that characterises contemporary farming is quietly imprinted, in such a way 
that character of the despised double book keeping is imperceptibly embedded as something 
completely natural” (Quoted in Hansen et al., 1934). 
  
The outbreak of the World War I marked the ending of a 40 year period of progress and 
prosperity for Danish agriculture. The Danish government pragmatically decided that Denmark 
would support either of the conflicting parties and suddenly Danish agriculture found itself in 
a predicament, the liberal spirit that had dominated the agricultural market before the war had 
suddenly faded (Bjørn & Pedersen, 1988). During the war Danish agriculture was heavily 
regulated and supplied each market in an elaborate and carefully coordinated agreement and 
meanwhile also supplied the Danish own market at a secured “low” price (Bjørn & Pedersen, 
1988). In the aftermath of the war the agricultural industry expected a rapid return to the former 
liberal policy regime, high and stable prices. However, commodity prices were still fairly low in 
the 1920’s. Furthermore, the period was characterised by a very high unemployment rate 
(~30%), and the great depression following the Wall Street crash in 1929 resulted in poor 
world market prices, economic depression in England and Germany and increasing 
protectionism in the export markets of Germany, England and France.   
  

Summing up  
Within the family farming discourse the purpose of production is seen as the survival and 
preservation of the farming family. The transition to freehold institutionalises credit and finance 
as a natural foundation for agriculture. Furthermore, investments by industrious entrepreneurs 
are considered as important elements in securing a development of the farming industry. Self-
sufficiency is important both in the discursive construction of farming and as a practical 
measure to ensure the survival of the farm, hence farming is ultimately about care, cultural 
preservation and family life. Although there are some farms that employ outside labour, the 
entire family, including wife and children, participate in the farming activities and usually the 
farm is transferred from father to son. Since the institutionalisation and the abolition of 
serfhood this generational perspective had been an important aspect of farming. The father 
knew that one of his sons would inherit the farm and it was his ambition to improve the 
conditions. Included in this generational perspective is also the expectation that the son will 
provide for the older generations when they are no longer capable of this themselves. 
Therefore, time is unimportant because changes are slow and predictable.  
  

Welfare state farming  
When WWII ended Danish agriculture experienced another shift. Many European countries 
were left in ruins and needed to be rebuilt. At the same time the cold war was in its emerging 
phase and the western European nation states also had to ensure their future stability and 
security, strongly supported by the United States.   
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Developing agriculture by increasing productivity is a central objective of the agricultural 
policies in the post war period. For instance, the objective with the regulation of agricultural 
had changed, strongly encouraged by the European Relief Programme (ERP) that 
encouraged an “expansion of the productivity in all the participating nations, particularly with 
regards to agriculture (…) and mechanisation of machinery and tools” (1948: 288). Hence, in 
the post WWII period the development of agricultural productivity was coupled with security 
and cooperative policy of the European nation states. Furthermore, increasing productivity 
was seen as one of the most important aspects in securing peaceful coexistence, because 
the European nations experience food shortages. Hence, the post war period marked a new 
transition for Danish agriculture based on the virtues of rationalisation, mechanisation and 
industrialisation, as noted by one of the commentators in the Journal of Rural Economy, 
agricultural school principal Johannes Ridder: ”Rational essentially means sensible and 
logical; to farm rational is (…) to base production on logical realisation and sound 
argumentation and I add: calculations – rather than following the habitual or handed down 
experiences” (Ridder, 1948). For a number of years Danish farming had been in conflict with 
the industry, and the apparent resolution to this conflict was to reinterpret farming as a form of 
industrial production.  
  

But the developments in Danish agriculture had already been prepared in national changes 
that took place prior to WWII. A significant milestone in Danish agri-environmental regulation 
is a political compromise, which was later known as “Kanslergade forliget” in 1933. It is 
important because it was developed among the political parties supported by the farmers and 
the labour party. At the time the agricultural sector and the industrial sector had opposing 
interests. The compromise was an important feature as there was a growing frustration within 
the agricultural community that the sector was slowly losing its position as the only export 
producer. It was a significant milestone in managing the growing conflict between agriculture 
and the industry. In the compromise the government would devalue the Danish currency to 
secure higher commodity prices, tax relief, lower interest rates and land partitioning for the 
peasants. For their part the labour party ensured the collective agreement and a social security 
reform. Henceforth, production was effectively coordinated by the agricultural ministry and 
production purchased at agreed prices and transferred to particular export partners. Hitherto 
agriculture had been the only producer that was considered in Danish politics, but the 
compromise heralded a new area as agriculture accepted the industry as an equal partner. 
The new identity can be characterised as a social contract, in a Keynesian sense, between 
society at large and agriculture, in which agriculture embraces the role of “job creator” by 
gaining indirect public support in the form of a more favourable financial policy. Hence, the 
compromise also marks an important reconfiguration of the liberal ideology from the national 
financial policy to other aspects of farming and social life. Thereby the industry is able to 
access a form of public support without compromising its liberal foundations.   

At this time in the 1930’s and 1940’s there were around 200,000 individual farms and 
agricultural products were still by far the most important export commodity, as industrialisation 
had not caught on in Denmark to the same extent as in other European countries. During 
WWII Danish farmers once again experienced problems with input supply and commodity 
export, which were solved with an export ban and a fixed price structure. Hence, in the 20 year 
period between 1930 and 1950 the agricultural sector largely relied on politically agreed prices.   
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In the 1950-60’s Denmark was industrialised and the industry attracted a large number of rural 
workers by offering higher wages, fixed working hours, holidays and weekends off. This labour 
competition was an important aspect in the shift towards mechanisation. “When there is so 
much debate about the rationalisation of agricultural labour through mechanisation, then it is 
in the expectation that by making an effort you would ease the impacts of a dwindling working 
force”(Hansen, 1946). Mechanisation resulted in a production increase during the 1950’s and 
early 1960’s in many European countries, and therefore also decreasing prices. The transition 
from manual labour also changed the farmers perspective on his farm, it was no longer just a 
farm, but a production system and increasingly the farmers embraced an identity as 
industrialists, best exemplified by the estate owner Flemming Juncker, who envisioned a future 
for a thoroughly mechanised Danish agriculture, in stables and in the fields – a poets creation 
(Juncker, 1948). The result was a reconfiguration of agriculture that implied the substitution of 
manual labour for machines, petroleum, pesticides and fertiliser. Hence, mechanisation 
largely relieved the agricultural sector of its role as socio-economic provider and fundamentally 
changed the role and identity of the farmer. Although mechanisation at the time was seen as 
a “comfortable novelty”, that was necessary for attracting labour to the farms, it fundamentally 
changed the rural culture by releasing a number of people from agricultural work and thereby 
reconfiguring the rural communities when they went to live in the cities.   
  
Investments in machinery were legitimised by the discursive shift towards welfare state 
farming. Machines fundamentally changed farming from a social activity, involving the whole 
family as well as farm labourers to now being an individual activity, carried out only by the 
farmer and his machinery. In practice, mechanisation implied that the farmer was able to cover 
a much larger plot of land on his own which legitimised a significant structural development. 
Furthermore, small-scale and diverse farms were no longer considered economically viable 
and some of these sold off their lands, whereas others specialised and grew in size. In 
addition, the farmers’ relationships with supply industry, craftsmen and consumers, 
reconfigured from being based on familiarity and personal relationships to a market 
relationship.   
  
Within the processing industry a similar reconfiguration took place from the 1950’s onwards. 
The many small dairies and abattoirs are merged into large-scale cooperatives, for instance 
the dairy Mejeriselskabet Danmark (MD) in 1970, the poultry abattoir Danmarks 
Andelsfjerkræsslagterier (DANPO) in 1971 and the Dansk Landbrugs Grovareselskab (DLG) 
in 1962. The reorganisation also influenced the internal communication in the cooperatives in 
favour of the large-scale producers, for instance, the dairy trade organisation changed their 
earlier democratic ideals of one person one vote to a proportion based on production.   
  
In the 1950’s many European countries increase their tax barriers and the Danish agricultural 
sector falls behind in the wage competition with the industry. The liberal mind-set was replaced 
by a demand for subsidies, hence, rather than improving income by increasing production, 
income should now be secured by subsidies. An important milestone is the Enabling Act of 
1957 that introduced various subsidies such as fertiliser subsidies, secured minimum prices, 
and postponed the land tax and export subsidies, in an attempt to maintain the production 
capacity. This marks a fundamental rupture in the relationship between society, the state and 
the agricultural sector as consumers now had to pay inflated prices for agricultural 
commodities and the state changed its engagement with the agricultural sector from a tool for 
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self-support to a direct subsidy. The policy change was legitimised by two factors: farmers felt 
they were entitled to a share of the general prosperity growth in society; and the production 
capacity had to be maintained until Denmark could join the ECSC (Ingemann, 2002).  
    
Simultaneously 6 European countries led by France had formed the European Coal and Steel 
Community (ECSC) in 1951. Denmark and England both joined the EC in 1973. At the time it 
seemed like a happy marriage, the EC and in particular southern Europe was undersupplied 
with agricultural commodities and Danish farmers gained access to a significant amount of 
subsidies (about one third of its total Gross Factor Income in 1973) (Bjørn & Pedersen, 1988). 
The objectives of the agricultural policy of the EC subsidies are stipulated in article 39 of the 
treaty of Rome, to: “(a) increase agricultural productivity, by ensuring the rational development 
of agricultural production and the optimum utilisation of the factors of production, particularly 
labour; (b) to ensure thereby a fair standard of living for the agricultural population (…) (c) to 
stabilise markets; (d) to guarantee regular supplies; and (e) to ensure reasonable prices in 
supplies to consumers (EC, 1957). Hence, the treaty of Rome stresses the interdependence 
between agriculture and society, but it also institutionalises productivity improvements as the 
means for agriculture to fulfil its social contract.   

Summing up  
The rapid structural development and functional specialisation meant that farms gradually 
grew in size, and farmers went from seeing self-sufficiency as a natural aspect of a good 
economy to seeing it as an obstacle for specialisation. Furthermore, farmers lost the 
generational perspective, they could no longer be sure that the son would take on the farm 
when they died and the development implied that a number of the people that grew up on 
farms would not necessarily be employed in farm work. Farming ceased to be a labour 
intensive family activity and, rather than an obligation dictated by tradition, farming became a 
choice that the next generation could opt out of. This largely changed the farmer’s perspective 
on his own farm, from a focus on a long temporal perspective to a much shorter time horizon. 
These new uncertainties mean that the future will be significantly different from the past and 
time suddenly becomes a variable that needs to be taken into account. Investments are not 
placed to secure the coming generations, but to benefit the present ones.  Finance enables 
specialisation, but farms are still primarily a size that enables a farmer to purchase and have 
a small family business. More significantly, the farmer gradually moves away from market 
based income to subsidies.   
  
Industrial farming  
The late 1970’s and early 1980’s marks the beginning of a new area. Denmark has a trade 
balance deficit, public overspending and Denmark, like other European countries, implements 
policies that limit public spending and deregulate the financial sector. Also at a European level 
the productivist policies are questioned due to their cost and the massive overproduction that 
have now become the result. Several factors have gradually worked to discipline farmers to 
become financial farmers and although it has not really been a dominating discourse until 
recently its origins are older.    
  
Whereas growth in the welfare state farming discourse is seen as a necessity because of food 
need, growth in the industrial farming discourse is seen as a rational principle in its own right. 
As growth begins to be accepted as the fundamental condition of farming it marks the 
beginning of a new farming discourse in which the current state of the farm economy is no 
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longer as important. What matters is how the economy is expected to be in the future, and 
since the only sustainable form of production is an expanding production it justifies an overall 
development plan that emphasises growth and expansion. This is reflected in a commentary 
from 1972: “A farmer, who buys a property today, cannot expect that a production facility which 
appears harmonious today will continue to be so. The labour use in Danish farms is decreasing 
by 4-5% each year, hence to maintain a harmonious farm, where the production factors are 
fully utilised, it must grow by 5-4% each year unless the labour is reduced (…) A simple 
calculation shows that a property of 25 ha during a 10 year period must have a size and 
configuration of its production that equals a property of 40 ha today.” (Nielsen & Zimmermann, 
1972). Hence, the perception of economies of scale had changed from being a necessity 
derived from mechanisation to being rational principle or a natural order like the law of gravity, 
hence harvesting the benefits of scale-economics is just as important as harvesting the fields. 
Furthermore, another commentator notes that there are “significant benefits of adopting an 
economy of scale” and ”truly, standing still is going back” which in many ways can be seen as 
a motto for the industrial farming discourse (Mogensen & Mørkeberg, 1973).   
  
In the 1980’s it also became clear that the agricultural production within the European Union 
had risen faster than the consumption and there was a massive overproduction within some 
product categories, and the CAP support claimed a massive share of the EU budget. 
Furthermore, foreign trade partners began pleading for a more liberal trade policy. The CAP 
was reformed initially in 1984, where milk quotas were introduced, in 1988 where an 
expenditure ceiling was imposed on the European Council, but most significantly with the 
MacSharry reform in 1992, which lowered the price support by 29% for cereals and 15% for 
beef and compensated by introducing direct payments, based on the size of the farmed area. 
Although, the MacSharry reforms at the time did not change the farm economy much, it marks 
an important step in the implementation of the industrial farming discourse because it changed 
the incentive structure for the farmers and largescale production units were now an advantage.  
  
The MacSharry reforms paved the way for the Uruguay Round of GATT talks in 1995, which 
ended with the establishment of the WTO and a classification of subsidies which were 
considered either detrimental or acceptable to foreign trade (Otte Hansen, 2001). The GATT 
free trade talks had previously exempted agricultural policy, but had been engaged with other 
aspects of international trade. When agricultural trade was finally taken up in 1995 it reflected 
not only the fact that the EU’s foreign trade partners were discontent with EU’s support of its 
own agricultural sector, but also the more substantial change in the perception of agriculture 
from an important cultural foundation to an industry that should be regulated like any other 
industry (Otte Hansen, 2001). Hence, the cap regime has moved away from a production 
oriented policy underpinned by price support to a ‘multifunctional’ policy in which numerous 
aspects of farming are emphasised. The reforms were politically necessary, but also had the 
effect that the mechanisms that stabilise the prices for agricultural commodities fluctuate much 
more.   
  
Contemporary farmers cannot shy away from the financial markets, but modify their behaviour 
according to these markets. This has also gradually changed the focus of the farmers, being 
profitable is no longer just about managing the fields but increasingly about acting in financial 
markets. The discourse of industrial farming has also become embedded into the daily farming 
practices grain trade. In a recent paper, Thorsøe and Noe (2015) find that plant producers 
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have placed large investments in grain storage facilities to act as grain speculators and sell 
their produce at the optimal time, as noted by one of their interviewees: “I think that it is just 
as important to follow the [world] market as it is to be a good plant producer”. This introduces 
a new temporal perspective for the farmers, as the timing of investments or sales has suddenly 
begun to matter to a higher extent, but it has also changed the identity of the farmer from a 
producer of goods to a financial speculator, which is reflected in the fact that economists have 
now started criticising Danish farmers for their lack of financial skills. For example, one of the 
trade journals that specialises in economy note it as a problem that Danish farmers are not 
good enough in using the many new financial opportunities that are available to them: “prices 
are extremely fluctuating and many Danish farmers do not guard themselves well enough 
against these fluctuations. Danish farmers are very good at growing the corn, but it is also very 
important to buy and sell well.” Furthermore, (Jakobsen ,2012; Jakobsen, 2013) note that 
farmers continuously assess their own production based on tangible measures such as yield, 
number of cows or size of the farm, rather than intangible measures such as productivity, 
solidity or instalment time. This also suggests another important shift compared with the 
welfare state farming discourse, whereas this discourse was characterised by a need to grow 
in order to survive today growth is the objective, independent of its financial implications.  
  
One of the roots of the current financial crisis in Danish farming was the gradual build-up of a 
land price bubble, in which the land price was inflated but eventually collapsed in 2009. Today 
the land price is more than half of what it was in 2009. There are arguably many reasons for 
this build-up, including increasing equity, easy access to loans, aggressive financial marketing 
and banks that were willing to take huge risks. However, at the heart of the matter was an 
extreme demand for land, because the acquisition of land was a prerequisite for expansion of 
the farm and farming could only be viable if it was ever expanding. It indicates a powerful 
discourse that has justified taking extreme financial risks, because of a strong perception that 
there is only one way to be a farmer, and that is to be a financial farmer. This is also reflected 
in the criteria for obtaining loans, as investments are expected to yield at least 5-10 percent. 
Whereas farmers in the post WWII period aspired to live as industrial workers, the farmers in 
the new millennia aspire to live as industry managers and moreover this aspiration has 
become a tangible measure of success that may determine access to loans.     
 
An important regulatory basis for farming in Denmark is the agricultural law (Landbrugsloven) 
that frames the regulation of the farming activity, the structural development and designates 
who can legally become a farmer. The agricultural law originally was put in place to enable a 
“democratic” distribution of the farmland and to prevent a situation in which only a few farmers 
are in control of all the production facilities, like before the reforms in the late 18th century. The 
law was liberalised in 2010 and 2015 and these revisions in many ways reflect a changing 
legal perception of agriculture. In 2010 restrictions on the size of a farm and density of animals 
were removed and in 2015 restrictions on ownership was abandoned. Attracting investment 
capital is a major concern in the 2015 revision and noted as the primary objective, which is to: 
”Modernise the agricultural act by improving the opportunities for investments in the 
agricultural industry and thereby enable farmers to attract capital for purchase and further 
development of farms.”  Hence, the new and updated version of the agricultural law enables 
new forms of ownership, such as, non-farmers, liability companies or pension funds. Hence, 
a financial farmer, does not have to be an actual farmer (or an actual person for that matter), 
but may in fact be a hedge fund or a financial speculator. The changes in the agricultural law 
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indicate a more fundamental shift in the regulatory perception of farmers, hitherto it has been 
an important objective of the law to maintain “family farming” by limiting the structural 
development. However, this has changed gradually so that today the major concern is to 
ensure that the conditions for agriculture are comparable to those of the industry. Hence, today 
the financialisation discourse has become so powerful that it trumps the basic principles on 
which the agricultural law was originally produced. A good indication of this power is the fact 
that the regulatory change takes place without much previous public debate or protests, 
apparently the growth maxim is not really controversial and it seems that the liberalisation is 
merely bringing the regulation in line with the hegemonic discourse of industrial farming.   
  
Although Danish farming is currently in a crisis, in the industrial farming discourse the future 
of the Danish farming industry looks bright, which is underscored in two recent green papers 
published by two commissions involving a number of stakeholders and NGO’s. “The global 
food demand increases significantly and will continue to do so in the coming decades” 
(Jespersen, 2013) and further, “The growing population and increase in prosperity will result 
in an increasing demand for the products and solutions that Denmark is able to deliver (…) 
therefore it is crucial that we, in the coming years, strengthen and develop the food sector to 
create growth and employment” (EVM, 2013). Growing food demand in a finite world is almost 
like a hen that lays golden eggs; although production at the moment is financially 
unsustainable it will not continue to be so in the future. This strong belief is also reflected in 
the interpretation of the current low commodity prices. Although the EU have abandoned their 
price support and a number of speculators have entered the commodity market, world market 
price fluctuations are generally considered as extraordinary events.  However, these price 
fluctuations have become more the rule than the exception.   

Summing up  
In the beginning of the 1980’s the structural development that had been initiated in the post 
war period, began to crystalise into a new form of agriculture. Farms had grown considerably 
in size and most farms specialised in only one form of production, which implied that farmers 
were increasingly exposed to market risks and uncertainty and it had become paramount for 
the framer to manage these risks. Farming is no longer about just growing the land; managing 
investments and market considerations have increasingly begun to matter. Hence, the 
Taylorist management language that had previously dominated the agricultural discourse is 
replaced and supplemented with business school vocabulary, introducing words such as risk 
management, the rise of various investment instruments such as futures, swap loans and 
derivatives. In the industrial farming discourse agriculture is an industry, and the farmer has 
somehow become completely detached from the farm as farming procedures are 
standardised, and a situation has emerged where farmers no longer themselves own their 
land, but where the land is owned primarily by financial institutions that may dictate strategy 
and investments. A new perception of time has also emerged, the past is no longer of much 
concern, other farms are purchased at the blink of an eye and the future is anticipated with 
daring investments; agriculture has become a “risky business”.    
  
Concluding remarks  
The development that has been uncovered in this paper reveals that although agriculture has 
evolved quite a lot in the past 200 years the diagram has remained relatively stable, although 
it has found various discursive manifestations (see Figure 1). Although Danish faming has 
been through numerous crises, the system has always endured maintaining the implicit 
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normative foundations that were introduced along with the rural reform in 1788. Furthermore, 
the papers document that the financial discourse is something that is actively constructed by 
a range of actors, partly farmers and their associations, but also policymakers who have 
encouraged a particular mode of farming. This dependence of political decisions underscore 
that it could have been otherwise, events could have been interpreted differently, actors could 
have favoured some actions over others and policies could have been formulated differently.   
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Figure 1.  Development of the Danish farming discourse 
 

 

The diagram has been extremely effective, as it has been embedded into the entire production 
system. It is not just found with the primary producers, but it is also adopted by the processing 
companies, the supply and financial industry, as well as policy makers. All of these actors 
have become aligned towards a particular mode of production. Hence, the emergence of the 
discourse of industrial farming offers an explanation for the reasons behind the financial 
strategy that was adopted by Danish farmers prior to the financial crisis. In this perspective 
the current mode of agriculture is rather the result of a general societal development and a 
particular notion of farming than the result of market pressure and individual decision-making. 
Therefore, in this perspective the current financial crisis is not just a financial crisis induced by 
poor market conditions, but it is more fundamentally an identity crisis of Danish agriculture as 
it problematises some of the underlying implicit norms of agriculture.   
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The role of financial support: strategies of farm households on diversification 
of income sources under two policy scenarios  
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Abstract: External framework conditions such as financial support provided under the 
European Common Agricultural Policy (CAP) influence decision-making of farm households 
on how to distribute labour resources, on and off the farm business, to earn household income. 
To assess the relation of income diversification strategies and financial support, we have 
tested two policy scenarios as benchmark cases of farm behaviour: one describes the status 
quo and the other assumes a complete termination of financial support. Using survey data of 
2,154 farm households, preferences regarding future income generation through agricultural 
production, on-farm diversification activities, and off-farm employment (including a shutdown 
of production) were compared across scenarios. To account for the heterogeneity of 
investigated farm households, a typology approach was applied to distinguish type-related 
decision-making structures. The typology generated by factor and cluster analysis integrated 
relevant variables and depicted six farm types. The farm types showed strong variations 
regarding their behaviour under both scenarios. Results indicate that under hypothetical 
conditions of termination of CAP support, an increased share of farm households – throughout 
all types – would choose to quit farming, yet to varying degrees. Farms opting for continuation 
tend to diversify activities in order to cope with increased income risk and exposure to markets. 
The behavioural patterns thus show the complex interrelationships of internal household and 
business characteristics and external framework conditions with farm households’ decision-
making for their survival. These are relevant for the design of targeted rural development 
policies.  
  

Keywords: Rural development, CAP, labour allocation, pluriactivity, cluster analysis, farm 
typology  

  
           
Introduction   
In response to market pressures, changing political framework conditions, increased price 
and cost pressure as well as economic risk, farm households often redistribute their 
resources, particularly labour, in order to secure their income. Diversification as an extension 
of on- and off-farm business activities thus represents an important adjustment and 
restructuring strategy. Diversification of the business on the agricultural holding includes 
agricultural services, contract farming, tourism or direct marketing (Ilbery et al., 1997; Piorr et 
al., 2007; Præstholm & Kristensen, 2007). Notably family and smaller farms tend to broaden 
their income basis by employing household members outside the agricultural holding (Gasson 
et al., 1988; Maye et al., 2009; McNamara & Weiss, 2005; Meert et al., 2005). Farms gradually 
shifting their labour resources towards off-farm employment may finally decide to exit from 
farming completely (e.g. Breustedt & Glauben, 2007; Glauben et al., 2006; Kazukauskas et 
al., 2013).  
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Formulated in terms of microeconomic theory of household behaviour, decisions to reallocate 
resources result from comparing the utility of a marginal increase of labour supply across 
different alternatives. Farmers compare the benefits of working on-farm in different 
enterprises, for primary production is in general assumed to exhibit decreasing returns to 
scale, with the wage that could be earned in off-farm employment. The indifference point 
represents the reservation wage rate which can be derived from utility maximising household 
models (e.g. Huffman, 1980). Income risk is another driving factor often included in modelling 
(McNamara & Weiss, 2005). Translating theoretical models into empirical applications such 
as regression models or multivariate clustering approaches, several studies have investigated 
those factors that drive farmers’ decisions to shift their resources away from primary 
agricultural production. Tested variables include farm households’ socio-economic 
characteristics and the business structure of their holdings (Barbieri & Mahoney, 2009; 
García-Arias et al., 2015; Hansson et al., 2013; McNally, 2001; Serra et al., 2005; Sharpley & 
Vass, 2006) as well as the local context and framework conditions (Lange et al., 2013; 
Meraner et al., 2015; Pfeifer et al., 2009; Zasada et al., 2011). Changes in the European 
Common Agricultural Policy (CAP), e.g. the implementation of decoupled single farm 
payments, have been theorised to influence labour allocation decisions of farmers by 
generating wealth and substitution effects (Hennessy & Rehman, 2008; Petrick & Zier, 2011). 
The CAP also fosters on-farm diversification activities under its Rural Development 
Programme by providing substantial market incentives for business establishment and 
diversification activities (Dwyer et al., 2007; Zasada et al., 2015).   

In this paper, we aim to further enhance the understanding of the strategic decision-making 
of farmers with regard to the allocation of household labour resources and employment of a 
diversification strategy on or off the farm, including the shutdown of agricultural production. 
We are primarily interested in analysing policy impacts by comparing two scenarios with 
varying degrees of financial support using the case of hypothetical termination of all support 
measures as benchmark. Our study is based on empirical farm-level data from a sample of 
2,154 farms across a variety of case study regions in nine European countries. To account 
for behavioural differences between farms, we identify different farm types using a quantitative 
modelling approach of factor and cluster analysis. The propensities to diversify are assessed 
for these farm types. The modelling procedure is summarised in the following section. We 
then compare the differences in decision-making behaviour across farm types and scenarios. 
The following discussion takes up these aspects and contextualises them with the literature 
and the policy dimension feeding into a final conclusion on our findings. The presented 
research contains findings that are an extension of results and a further application of methods 
described in Weltin et al. (2016).  

Data and methodological approach   

Data set   
The data used for analysis are obtained from a questionnaire-based survey of 2,363 farm 
households in eleven case study regions located in nine European countries. The survey was 
carried out within the European research project CAP-IRE in 2009. The sampling procedure 
is described in Viaggi et al. (2013a). Table 1 provides an overview on the included regions.   
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Table 1. Overview on case study areas included in the sample  

Case study area  Country  NUTS   
No. of 
farms  
(2010)  

UAA in  
Mio. ha  
(2010)  

Av. farm 
size in ha 
(2010)  

No. of 
observations   

Emilia-Romagna  Italy  ITH5   73,470  1.03  14.5  300  
Noord-Holland   Netherlands  NL32   5,010  0.13  26.1  300  
Macedonia & Thrace  Greece  EL11   178,600  1.91  10.7  300  
Podlaskie  Poland  PL34   84,700  1.03  12.2  249  
North Eastern 
Scotland  

United Kingdom  UKM5   4,740  0.45  95.9  168  

Andalusia  Spain  ES61   246,100  4.40  17,9  201  
Yugoiztochen  Bulgaria  BG34   56.980  0.87  15.3  273  
Centre  France  FR24   25,080  2.31  92.2  140  
Midi-Pyrénées   France  FR62   47,900  2.54  53.0  155  
Lahn-Dill-District  Germany  DE722   611  0.24  39.8  117  
North-East 
Brandenburg  

Germany  DE40   3,381  0.86  255.3  160  

 Source: Eurostat data base. Note: UAA= utilised agricultural area.  
  
  

Research design and methods   
To compare farmers’ strategies regarding future (from 2014 onwards) diversification of their 
income sources, we used stated preferences of farm households included in the survey. Their 
decisions were assigned to five categories as depicted in Table 2. Farmers were asked to 
state their plans under two policy scenarios: first, a baseline scenario with continuation of 
European agricultural policy; and second, a “No CAP” scenario with the hypothetical complete 
abolishment of all forms of financial support.   
 
Table 2. Investigated income diversification strategies  

Strategy  Explanation   
Combined diversification  Household increases labour for on and off-farm income diversification.  
On-farm diversification  Household increases labour for on-farm income diversification.  
Off-farm diversification  Household increases labour for off-farm income diversification.  

No diversification  Household does not increase any income diversification activity or 
decrease labour for diversification activities.  

Exit  Household stops the farming activity completely.  
Source: Own representation.  
 
Despite acknowledging the relevance of external factors, such as regional (bio-physical and 
socioeconomic) framework conditions, in this paper we focus on the dependency of 
diversification decisions from internal (farm household and business) characteristics as 
identified in the literature. Therefore, we used a data set of heterogeneous European farms 
and applied factor and cluster analysis to develop a farm typology. Such delineation of farm 
types makes apparent different patterns of strategic decision-making behaviour. Previous 
applications focus on farm-specific development pathways (Iraizoz et al., 2007), resource use 
behaviour (Kurz, 2008; Schwarz et al., 2009), differences within specific production systems 
(Caballero, 2001; Moreno-Pérez et al., 2011; Riveiro et al., 2013) or, in the case of income 
diversification, farm typologies identify adopters of alternative farm enterprises 
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(Daskalopoulou & Petrou, 2002; Præstholm & Kristensen, 2007) or differences in the 
propensity to diversify (Chaplin et al., 2004; Lange et al., 2013; López-i-Gelats et al., 2011).   

A cluster analysis aims at maximising the heterogeneity between while minimising the 
homogeneity within clusters as an appropriate feature to delineate different farm types 
(Köbrich et al., 2003). In order to identify relevant variables that can be used to cluster farms, 
we selected as many variables as possible from the data set based on a literature review on 
income diversification. We applied factor analysis to reveal the correlation structure of the 
variables in the data set and reduce its dimensionality for cluster analysis. The income 
diversification decisions of farmers were compared across scenarios for the identified farm 
types in the cluster analysis. This was done by comparing relative frequencies of strategy 
choices. All steps of the methodological approach are summarised in Figure 1. The data 
includes many non-metric variables, which is why we could not apply standard procedures of 
factor and cluster analysis but had to address the peculiarities of a mixed data set. Relevant 
steps are included in Figure 1 and references are provided when non-standard approaches 
had to be used. Otherwise, factor and cluster analysis were performed according to Backhaus 
et al. (2011, p.323 ff.).  

   
Figure 1. Applied methodological steps. (Source: Own representation)  
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Results    
Identified relevant factors  
We identified 21 relevant variables for income diversification decisions included in the data 
set. They are presented with descriptive statistics in Table 3. As a result of the factor analysis, 
we reduced the number to eleven factor representatives which are displayed in bold letters in 
Table 3. The factors explain 86% of total variance. All communalities i.e. explained variances 
of single variables are at least 0.78. Thus the eleven representatives approximate the 
information content of all 21 variables for the subsequent cluster analysis. Due to missing 
values, the number of observations had to be reduced to 2,154 for cluster analysis.  
  

Table 3. Selected variables and factor representatives  
 
Variables (Factor representatives in bold letters) 
   

N  Min  Max  Mean  SD 

Social and demographic household characteristics       

Number of household members     2,356  1  12  3.50  1.43  
Number of children (< 18 years) in household    2,345  0  6  0.70  1.02  
Number of old people (> 65 years) in household    2,342  0  5  0.50  0.75  
Members working full-time on farm    2,345  0  9  1.20  0.80  
Members working on farm (total)    2,337  0  9  1.90  1.05  
Highest educational level in household    2,346  1  6b  3.60  1.13  
Income               
Income share from agricultural production    2,290  1  6c  4.25  1.76  
Structure of production            

Land owned (in ha)    2,333  0  5,000  45.9  163.96  
Land operated (in ha)    2,304  0  7,500  93.4  300.20  
Specialisation in croppinga    2,363  0  1  0.41  0.49  
Specialisation in livestocka    2,363  0  1  0.28  0.45  
Organic farming activitiesa    2,363  0  1  0.11  0.31  
Farm organization              
Total number of employeesg    2,302  0  104  2.10  6.60  
Number of full-time employees    2,312  0  40  0.70  2.51  
Sole proprietorshipa    2,363  0  1  0.72  0.45  
Participation in agri-environmental schemea    2,324  0  1  0.26  0.44  
Use of farm advisory servicea    2,348  0  1  0.57  0.49  
On-farm diversification activities            

Labour share for on-farm diversification     2,276  0  6c  0.40  1.05  
Direct sale to final consumera    2,331  0  1  0.12  0.33  
Location              
Less-favoured area    2,359  0  2d  0.98  0.95  
Altitude    2,358  1  3e  1.50   0.65  
Source: Own representation. Note: a Dummy variables, coded 0 and 1; 0 equals “no” and 1 equals “yes”;  
bcoding: 1 “none and primary”, 2 “lower secondary education”, 3 “upper secondary education”, 4 “post- 
secondary non-tertiary education”, 5 “first stage of tertiary education”, 6 “second stage of tertiary 
education”;  ccoding: 1 “<10%”, 2 ”10% to 20%”, 3 “30% to 49%”, 4 “50% to 69%”, 5 “70% to 89%”, 6 
“>89%”. For labour share on-farm diversification 0 means “no on-farm diversification”; dcoding: 0 “not”, 
1 “partly”, 2 “completely”;  ecoding: 1 “plain”, 2 “hill”, 3 “mountain”   
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Description of identified farm types    
The result of the cluster analysis favours the existence of six clusters. Comparing relevant 
characteristics of the farms represented in the clusters as displayed in Table 4, farm types 
can be well interpreted and named. Multivariate analysis of variance (MANOVA) tests 
confirmed that mean vectors of variables differ across clusters. However, most clusters i.e. 
farm types are set apart by certain characteristics while being similar to others concerning 
other variables.   
In short, the generic farm types can be characterised as follows: Pluriactive small farm 
households (type 1) consist of smaller and rather older households that generate a larger 
share of income outside agriculture. Young organic farm households (type 2) all engage in 
organic farming activities, consist of big and comparably young families, and are most likely 
to hire additional employees. LFA-adapted mixed farms (type 3) lie to a large extent in less-
favoured areas that are relatively frequently mountainous, where they engage in mixed 
farming, and they have the best education. Traditional part-time crop farms (type 4) are crop 
specialists in non-LFA plain areas that are rather old, apply small amounts of household work 
on-farm and least likely to engage in on-farm diversification. Small-scale livestock specialists 
(type 5) are small households which rarely hire employees, specialised in livestock farming, 
but with high propensities for on-farm diversification. Intensive livestock professionals (type 
6) generate high shares of income from livestock farming businesses run by big families on 
comparably large areas of land in less-favoured areas. All farm types are present in almost 
all case study areas albeit with varying extent and some regional tendencies of agglomeration.    
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Table 4. Characterisation of farm types by selected variables  

 

Source: Own representation. Note: Colouring indicates highest values in dark green, second 
highest in light green, lowest in dark red and second lowest in light red; HH = household, AES 
= agri-environmental scheme.  Type 1: Pluriactive small farm households; Type 2: Young 
organic farm households; Type 3: LFA-adapted mixed farms; Type 4: Traditional part-time 
crop farms; Type 5: Small-scale livestock specialists; Type 6: Intensive livestock professionals  
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Policy scenario differences in strategic decision-making of farm types  
The comparison of farm types’ choices regarding future diversification strategies reveals that 
substantive differences in propensities for future strategies exist when policy conditions are 
assumed to change. Figures 2a to 2f show the relative frequencies of farms choosing one of 
the five discussed strategies for each farm type across policy scenarios. Considering all farms, 
reflected by the orange bars, the general picture indicates that across types and scenarios 
the three diversification options are least likely. The young organic farm households are the 
only exception with over 40% of farms opting to increase one of the diversification activities in 
the baseline scenario, with a strong majority for on-farm diversification. Pluriactive small farm 
households are least likely to diversify. “No diversification” is the strategy mostly applied under 
the baseline scenario.   
 
The striking feature under the “No CAP” scenario is the increase in exit rates. Although for 
exit decisions, differences across farm types are evident. Under the baseline scenario, young 
organic farm households and intensive livestock professionals have very low exit rates, 
whereas these exceed 30% for the other livestock type and 20% for the pluriactive small farm 
households and traditional part-time crop farms. LFA-adapted mixed farms show with 62% 
the highest exit rate in the “No CAP” scenario. Under the conditions of terminated financial 
support, young organic farm households have a large increase in exit rates, whereas the exit 
rate only modestly increases for the intensive livestock professionals to 32%. On-farm 
diversification shares decrease under the “No CAP” scenario for all types, whereas combined 
and off-farm diversification shares increase for some, especially for the livestock types. Taken 
together, shifting labour resources towards off-farm employment is a general reaction across 
types.  

The high propensity to opt for the exit strategy conceals much of the fluctuations in single 
diversification trajectories chosen by farm households that would continue their business. 
Therefore, dark bars show the propensity to increase diversification on-farm, off-farm or 
combined only for the surviving farms (under the baseline scenarios 363 farms exit, under the 
“No CAP” scenario 951).   
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Figure 2 a) to f). Differences in the propensities to choose one of the five diversification 
strategies across scenarios per farm type. (Source: own representation.  Note: Strategies 
are described in Table 1)  
 
The overall picture shows that for most farm types the preferred strategy is increasing on-farm 
diversification. Under the “No CAP” scenario all diversification strategies are chosen more 
frequently as a response to the termination of financial support, except on-farm diversification 
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for the livestock types. Almost all farm types show the strongest increases in off-farm 
diversification strategies under less supportive political circumstances. However, there is 
indication for strong farm type differences. Amongst the already identified leaders in 
diversification (the young organic farm households) almost 35% opt for an increase in on-farm 
diversification. They are followed by the LFA-adapted mixed farms. The traditional part-time 
crop farms have the highest shares of farms choosing combined diversification with an 
increase of up to 20% under the “No CAP” scenario. Farm types with generally low 
preferences for diversification are the intensive livestock professionals and the pluriactive 
small farm households.  
 
Discussion  
  
Methodology    
Farm typologies are applied to account for heterogeneity in the motivations and decisions of 
farm households (Kurz, 2008; Schwarz et al., 2009) and to distinguish different behavioural 
patterns (Cortez-Arriola et al., 2015). The developed farm typology shows differences in 
behaviours across types. This demonstrates the usefulness of this tool in the case of a 
heterogeneous large sample of farms with a broad regional distribution and widens the 
effective use of typologies addressing questions of pluriactivity, for example by Chaplin et al. 
(2004); Daskalopoulou and Petrou (2002); Lange et al. (2013); Præstholm and Kristensen 
(2007), beyond a regional scale. It allows detection of common patterns and trends for the 
behaviour of farm households that stem from very different areas in terms of agricultural 
development, structure and agronomic site conditions in Europe.   
 
Future strategies of the households used in the analysis are stated preferences. The question 
to what extent these equal the actual future behaviour of the households ought to be 
addressed. The concordance has to be precise enough to investigate stated preferences as 
proxies of actual behaviour. Viaggi et al. (2013b) deduct from the literature on stated 
preferences that they reveal the actual behaviour in the majority of cases. If present, the 
direction of the bias might be ambiguous. However, the authors argue that due to the 
difficulties households face to plan ahead, the strategy of “no reaction” might be overestimated 
which is supported by the fact that 27% of farms in the baseline and 23% in the “No CAP” 
scenario either did not know what they would do or chose not to answer the strategy 
questions.  
  
Behavioural differences in the baseline scenario   
Our results show that in the baseline scenario the “no reaction” strategy dominates. Apart 
from possible distortions by a small bias deriving from stated preferences, it might indicate 
that many farms have already reached the optimal amount of diversification, as diversification 
shares have been found to be already substantial (Bateman & Ray, 1994; Pieniadz et al., 
2009). However, all investigated farm types are below the EU average of one third of farms 
pursuing other gainful activities (European Commission, 2013, see Table 4). Under the 
investigated baseline scenario that matches the policy of the CAP 2007 - 2013, a natural exit 
rate ranging from three (young organic farm households) to 32% (small-scale livestock 
specialists) consists of farmers that plan to shut down their business in the near future despite 
the current policy support. Reasons found to explain exit tendencies are among others ageing 
e.g. for the pluricative small farm households (Glauben et al., 2006), business sizes e.g. for 
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the small-scale livestock specialists (Glauben et al., 2006) and crop production e.g. for the 
traditional part-time crop farms (Breustedt & Glauben, 2007).    

We also found farm type specific patterns regarding the other diversification activities. The 
farm typology, assigned to six clusters, exhibits a mixture of traditionally established types like 
“pluriactive small farm households” or “LFA-adapted mixed farms” for which diversification 
strategies already generate a substantial share of income, as described in the literature 
(Bessant, 2006; López-i-Gelats et al., 2011; McNally, 2001; Robinson, 2013), and rather novel 
ones like “young organic farm households” or “intensive livestock professionals”. In particular 
young organic farm households but also LFA-adapted mixed farms tend to further increase 
on-farm diversification activities. This is especially visible when looking only at those farms 
that stay in business. This behavioural pattern could be related to their larger family size 
because the attractiveness of exploiting unused family business potential compared to food 
production potential is high (Mann, 2009), and location in less-favoured areas which can be 
favourable for diversification into agritourism (McNally, 2001).   
  
Behavioural changes under the “No CAP” scenario  
Interesting insights into the motivation and drivers to choose future adjustment and 
restructuring strategies can be gained from the comparison with the hypothetical scenario of 
termination of all financial support. Across all farm types, the main tendency is to shift labour 
towards off-farm employment mainly in the form of shutting down the business (except for the 
livestock types exit rates exceed the 50% threshold), but also in the application of combined 
and off-farm diversification strategies. This means that missing financial support will generate 
pressure on the labour market in other sectors. In particular, taking into account the high share 
of exit decisions of farms in LFA locations under the “No CAP” scenario, the challenging 
implications for rural development have to be considered.  

The most robust type is the intensive livestock professionals, whose income structure barely 
depends on support, indicating that lump-sum financial support schemes such as single farm 
payments do not influence the labour allocation decision (Pieniadz et al., 2009). In contrast, 
the young organic farm households, which are leaders in future diversification activities across 
scenarios but whose exit rates increases strongly from 3 to 53%, are very likely to depend on 
financial support for their survival. Petrick and Zier (2011) describe how organic farms 
engaged in agri-environmental schemes need lump-sum government transfers for these 
activities and are otherwise dependent on off-farm employment, which is confirmed by our 
findings. The explored differences across types illustrate the complex interdependencies of 
factors that have to be taken into account when inferring on farmers’ reactions to changes in 
the CAP and steering diversification decisions in a desired direction for public and private 
investments.   

When looking only at surviving farms, the propensities for off-farm diversification see the 
largest increases. However, a general increase in all diversification activities as a response 
to the loss of financial support demonstrates that diversification can be interpreted as a 
survival strategy as has been found in other studies (López-i-Gelats et al., 2011; Meert et al., 
2005). Carrying out additional on-farm activities does not show strong dependency on the 
policy scenario, as found by Pieniadz et al. (2009), suggesting curbing effects of the overall 
CAP instrument, which is dominated by production-oriented single farm payments. The 
shifting of financial resources to rural development measures in the current funding period 
2014-2020 represents an important step in this regard.   
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Conclusion   

The alteration of political framework conditions that affect farm adjustment strategies have 
been current issues in European rural development policy. Despite a comparably long history 
of valuable research on topics such as diversification and structural change, the evidence 
based on theoretical models of farm households’ utility largely refers to in-depth investigations 
of single factors in specific case studies. This study takes a broad empirical approach based 
on a survey of 2,154 farms from eleven European regions. It compares choices to allocate 
labour resources on and off the farm including a complete shutdown of agricultural production 
under two contrasting policy scenarios. We observe a strong tendency of rising exit rates as 
it is reported by farmers in relation to the termination of CAP support. At the same time on 
and off-farm diversification as a survival strategy among farms that decide to continue their 
farming activity is observed. In order to disentangle the complexity of determining factors, we 
developed and applied a joint approach of factor and cluster analysis to determine farm types 
showing distinct behavioural patterns. The distinguished six clusters exhibit types of different 
robustness to the loss of market support, and varying propensities to diversify for surviving 
farms. So far, relatively unknown types, such as intensive livestock professionals, show a 
strong tendency to continue agricultural production with low propensity to diversify 
independently of the policy scenario. In contrast, young organic farm households have a high 
propensity to diversify on farm but strongly depend on market support. The patterns revealed 
by the farm typology and the benchmark scenarios show that the interrelation of many 
different factors is relevant to determine farmers’ reactions to changes in the CAP, and 
common trends are not likely in the heterogeneous European farm population. Information 
specific to certain types is therefore relevant in order to develop targeted rural development 
policies that are tailored to the specific needs of beneficiaries.  
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Workshop 5.5: Value chain research and development – approaches for diverse 
farming systems 
Convenors: Susanne Hofmann-Souki, Napoleon Molina and Wolfgang Bokelmann 
 
The value chain perspective has been gaining strong momentum within the last decade – both 
in research and in development cooperation. Hopes have been raised that the system view 
which underlies value chain analysis and related approaches would lead to more effective 
development interventions, in particular in developing countries. In parallel to the growing body 
of scientific publications, a variety of manuals have been elaborated which offer to guide 
different actors in efforts to analyse, upgrade and develop value chains, in particular for 
agricultural products. At the same time, the complexity of the approach poses significant 
challenges for the actors involved. Whereas research on value chains may have various 
different focal points, the approach is used in development projects mainly with the objective 
of integrating smallholders and/or poor rural population groups into highly coordinated, often 
international value chains. Typically a crop is selected by the project following certain criteria, 
then attempts are made to establish or improve the value chain from producers to end buyers 
through a variety of measures including public-private partnerships. However, this integration 
of smallholders in global value chains is discussed controversially*, in particular regarding the 
role of smallholder farming systems and agro-biodiversity. The attempt to integrate 
smallholders into specific global value chains is perceived as forcing them to subordinate 
themselves to global market structures and to support non-sustainable production and trade 
patterns. Smaller actors may have less power to influence the governance of such chains, and 
forming cooperatives is not always the best remedy.   

Within the broad range of perspectives on value chain upgrading and development, we 
explored in the workshop concepts and examples for more inclusive value chains, in particular 
regarding (smallholder) farming systems, power relations and governance, gender and youth, 
job creation and environmental sustainability: 

1) How may value chain analysis and development approaches be designed so that they 
support a variety of actors in and around the chains in making their own strategic decisions? 

2) What is necessary so that value chains and their governance become more inclusive 
and sustainable, and how will we know that such changes have really happened? 

3) How may concepts stay manageable for actors while the system view is maintained in 
its complexity? 

4) How can researchers, and practitioners and policy-makers, meaningfully collaborate 
in such activities? 

In Europe, value chain approaches often focus on competitiveness and efficiency as dominant 
paradigms – under which chains compete with each other and large specialised farms in highly 
co-ordinated value chains appear to be more successful than other systems. European and 
national policy-making is often incoherent in their support strategies for locally diversified rural 
development on the one hand and promoting structural change and international 
competitiveness on the other. Whereas “small” is not always more “beautiful” and large-scale 
value chains are not necessarily unsustainable, we think that a certain robustness in strategies 
- oriented towards greater resilience of agricultural enterprises - gains importance in both small 
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and large scale system types.  In this context we welcomed contributions which addressed 
the following questions: 

5) How may value chain approaches support small and large actors in strategic decision-
making which is oriented towards long-term resilience of farming and value chain systems as 
much as towards competitiveness? How is this expressed in the governance of value chains? 

6) How do researchers position themselves, whose interests do they focus on in this 
context?  

7) Which objectives and design may value chain research and policies have if oriented 
towards supporting small-scale farmers in Europe?  

We looked for examples of contributions which might give answers to some of these questions 
– and for new questions which might arise from the discussion and from practice. It was 
expected that contributions would range from examples for sustainable and inclusive local and 
global value chain systems (and approaches to their analysis and development), to 
elaborations on the role of researchers and policy-makers in these processes.   

* (e.g. Salazar, 2012; La Via Campesina, 2011 and 2014; Clausing, 2014) 
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Market quality gradients in smallholder dairy farming systems: how spatial 
factors affect smallholder production and marketing strategies in the East 
African highlands. Conceptual framework paper  

van der Lee, J. 1, Oosting, S. 2 and Klerkx, L. 3  
1 Wageningen UR Livestock Research 
2 Wageningen University, Department of Animal Sciences, Animal Production Systems group  
3 Wageningen University, Department of Social Sciences, Knowledge, Technology and 
Innovation group  
 

Abstract: Market integration of smallholder farmers is seen as an important pathway to secure 
food supply to growing urban markets in developing countries. However, there is still the 
question of under which conditions such market integration can effectively emerge. Adequate 
configurations for input supply, output marketing, and service provision are required to foster 
market orientation, in which increased utilisation of external inputs and services leads to 
intensification of production. This paper describes the conceptual basis and set‐up of research 
that is currently being carried out in selected study areas in Ethiopia and Kenya. The 
conceptual framework considers spatial distribution of dairy farming systems and quality of in‐ 
and output markets as factors determining the market orientation of dairy farming. The 
proposed analytical framework looks at smallholder dairy farming systems, especially farmers’ 
production and marketing strategies, as being influenced by spatial factors in farm assets, in‐ 
and output markets, end markets, and context. The research setup uses double market quality 
gradients that denote proximity to urban centres and proximity to service centres.  

Keywords: Smallholder dairy, farm typology, market quality, sustainable intensification, 
proximity, East Africa  

  

Introduction  
Market integration of smallholder farmers is seen as an important pathway to secure food 
supply to growing urban markets in developing countries (Reardon et al., 2014). With 
increasing pressure on land area following population growth it is essential to focus on 
improving productivity per unit of land (Akinlade et al., 2016). Relatively intensive modes of 
production and stronger market participation may provide alternative pathways to better 
livelihoods for smallholder farmers, especially in agricultural areas close to urban centres 
(Akinlade et al., 2016; Duncan et al., 2013). Intensification of dairy production goes hand in 
hand with increased utilisation of external inputs and services, with the aim of growth in 
marketable surplus (Barrett et al., 2012). This commercialisation of production results in a 
growing proportion of produce being sold and usually leads to farm specialisation; it requires 
increasing market orientation, market participation and farmer business skills (Akinlade et al., 
2016; Udo et al., 2011).   

Duncan et al. (2013) showed that market orientation of dairy farming systems depends on 
market quality. They used the term ‘market quality’ as shorthand for the reliability and 
attractiveness of systems for milk procurement and for the delivery of inputs such as improved 
feed, veterinary care, improved breeding services and credit. They further noted that in many 
cases market quality refers not just to physical infrastructure but also to the institutional 
arrangements around milk procurement and input supply.   
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Various authors indicate that in smallholder farming systems, factors that influence greater 
market participation are not only found at production level, but also on the levels of access to 
markets and of consumer demand (e.g. Omiti et al., 2006; Poulton et al., 2010; Somda et al., 
2005). This complex of factors affect farmers’ decisions on production strategies concerning 
breeding, feeding, husbandry and external input levels, as well as on marketing strategies 
regarding products, volumes and market channels (Barrett, 2008; Barrett et al., 2012; Duncan 
et al., 2013; Gebremedhin & Jaleta, 2010; Udo et al., 2011). Coupled with the diversity in 
farmer decision making stemming from diverse attitudes, behaviour, and orientation, 
understanding of locality and particularity is important to understand the diversity in how 
farmers deal with the risks associated with commercialisation (Poole et al., 2013).  

Literature about commercialisation and intensification of mixed smallholder dairy farming 
systems uses various methodologies to compare dairy farming systems (van de Steeg et al., 
2010) and to explore the relative importance of the multitude of socio‐economic and 
biophysical factors that influence smallholder production and marketing strategies (e.g. 
Gebremedhin & Jaleta, 2010). Statistical and econometric methods used include factor 
analysis, cluster analysis, and principal component analysis, sometimes augmented by 
classification tree methods and expert‐based classification rules (van de Steeg et al., 2010). 
Modelling of farming systems and market orientation levels is confounded by the large number 
of factors that determine the variety in production and marketing strategies involved (Groot et 
al., 2012).   

This research aims to reduce the gap in systematic research on the comparative analysis of 
dairy farming systems from a market quality perspective, as identified by Duncan et al. (2013). 
To combine analysis of spatial distribution of dairy farming systems, quality of in- and output 
markets, and market orientation, the present paper analyses how spatial factors influence the 
interaction between dairy farming and marketing systems, particularly in i) the configuration of 
service support systems and ii) farmer decisions on utilisation of the same in their production 
and marketing strategies. Increased understanding of these relationships is essential for 
design of in‐ and output marketing systems that can adequately support smallholders at 
different distances from urban centres (i.e. access to important end markets) and at different 
distances from main roads (i.e. access to input and service supply centres). What makes this 
research unique is its connection between farm typology and in‐ and output marketing as well 
as its distinction of proximity to in‐ and output market linkages of farming systems in two 
categories: ‘travel time from service centre in a dairy farming location to urban centre’; and 
‘travel time from dairy farm to service centre’.   

This paper describes the conceptual basis for a spatial framework for analysis of the influence 
of market quality on dairy farming systems, as well as the set‐up for field research to test that 
framework using purposive sampling. This field research is currently being carried out in 
selected study areas in Ethiopia and Kenya.   

    
Conceptual framework  
This section describes key concepts to do with spatial distribution of dairy farming systems: 
market orientation of dairy farms, proximity to in‐ and output markets, and quality and 
configuration of input‐ and service provision. It concludes with a presentation of the analytical 
framework for this research.   
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Production and marketing strategies in farming systems  
Dairy farming system types are the consequence of agro‐ecology and degree of market 
orientation (Pingali & Rosegrant, 1995; van de Steeg et al., 2010), both of which have strong 
spatial aspects. For farming systems we follow the definition of (van de Steeg et al., 2010), “a 
population of individual farm systems that have broadly similar resource bases, enterprise 
patterns, household livelihoods and constraints, and for which similar development strategies 
and interventions would be appropriate”. Rather than looking at these as static and ‘given’, we 
recognise agency of farmers in actively pursuing production and marketing strategies that 
develop their farming system in a certain direction (van der Ploeg, 2008). A farmer’s choices 
cumulatively result in that farmer’s production and marketing strategies and the latter are 
influenced by the farmer’s objectives, farm household assets, market opportunities and 
context variables (Poulton et al., 2010; Udo et al., 2011).   
 

 
Figure 1. Five lenses for analysis of dairy farming systems (van der Lee et al., 2014)  
  

To understand the production and marketing strategies within smallholder dairy farms and the 
reasons behind them, it thus is important to look at the farming system in relationship to the 
dairy value chain (primarily the connections to input, output and end markets relevant to dairy) 
and to economic, socio-political and biophysical context drivers and trends (Moll et al., 2007; 
van der Lee et al., 2014), as illustrated in Figure 1.   

 

Proximity of farms to in‐ and output markets   
Effects of distance to urban centres on farmer production and marketing strategies have been 
described by various authors and literature dates back to von Thunen (1875). Milk as fresh 
liquid product requires proximity to output markets, which explains peri‐urban market‐oriented 
dairy farming at close proximity to cities. On the other hand, milk production requires ample 
space for production of fodder and feeds, which may be scarce in peri‐urban areas. In remote 
areas where this space is available, marketing of milk to the urban centre is a challenge. As 
milk cannot be transported across large distances without cooled transport, remote farmers 
more often produce and sell butter and cheese (Gebremedhin et al., 2014; Voors & D’Haese, 
2010). Moreover, effective market linkages are needed to escape an autarkic market situation 
(Barrett, 2008). Shifts in technology, such as the introduction of ultra‐high temperature (UHT) 
milk treatment in the 1990s, allowed expansion of milk production at huge distances from 
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urban centres where it was not possible earlier (Novo et al., 2013). Farmers who are physically 
close to urban markets may have the choice between direct marketing of raw milk and delivery 
to industrial processors. For farmers in remote areas the opportunity for direct marketing 
usually is much more limited and depends largely on the geographic density of dairy cows as 
compared to density of rural consumers. For example, in Nyandarua County, Kenya, local 
marketing options are very limited as nearly all farm households keep one or more dairy cows 
to satisfy at least their own household consumption needs.   

Remoteness and proximity are relative terms that are influenced by quality of infrastructure 
like roads, electricity and telecom connectivity (Hoddinott et al., 2014; Kyeyamwa et al., 2008; 
Mutambara et al., 2013) and by agro‐ecological factors like mountain areas and aridity 
(Reardon et al., 2014). We prefer ‘travel time to market’ as an indicator for proximity over 
‘distance’, as it denotes transaction costs in terms of time and transportation. Travel time can 
be influenced by road improvement, new means of transport and collective action for bulking 
milk along roads, and by making use of milk cooling technologies (Gebremedhin et al., 2014).  
 
At the local level, the need for daily transport of milk to milk collection centres (MCC) makes 
year round access to all‐weather roads (distance, travel time, mode of transport) and travel 
time to MCCs (density of milk collection grid, road conditions) important parameters for 
farmers when considering supply to liquid milk markets, be it to the ‘industrial chain’ for 
pasteurized and extended shelf life dairy products or to the ‘traders chain’ for raw milk (Muriuki 
& Thorpe, 2006; Voors & D’Haese, 2010). The suggested distinction by Gebremedhin et al. 
(2014) between farming ‘near consumption centres’, ‘along the all‐weather road’, and ‘remote’ 
is particularly helpful as basis for a typology of farming systems based on proximity, but so far 
has not been validated with field studies.   

Next to output marketing, proximity also affects marketing of external inputs and services to 
farmers, which is associated with differences in external input use between hinterland and 
non‐hinterland areas (Reardon et al., 2014). According to Voors & D’Haese (2010) remote 
farmers face high transaction costs to reach input markets. Due to the small volumes, “last 
mile delivery” of inputs and services to the farm gate is relatively the most expensive part of 
the distribution chain, particularly in remote areas. Travel time to input market is one of the 
factors that increase transaction costs, next to asset specificity and uncertainty surrounding 
the transaction; proximity reduces not only transport costs but also other transaction costs: 
information gathering may be easier, negotiation more frequent, and monitoring less costly 
(Shiferaw et al., 2006; Voors & D’Haese, 2010).   

 

Market quality and support system configuration for input‐ and service provision  
Various studies have shown how limitations in market access negatively affect farmers’ market 
participation and market orientation (Akinlade et al., 2016; Barrett et al., 2012; Gebremedhin 
& Jaleta, 2010; Omiti et al., 2006). Smallholder decisions on intensifying dairy production that 
require investments in e.g. better feeds and higher‐yielding animals are depending on the 
proximity of such services (Duncan et al., 2013), which is associated with quality, price, and 
reliability of supply. On the other hand, supply of inputs and services is dependent on farmer 
demand and a gradual development of demand and supply can be expected (Jaleta et al., 
2013). Remoteness results in reduction of both demand and supply of production inputs and 
services (Mutambara et al., 2013). By way of illustration, Table 1 portrays the resulting ranges 
of input and service options available to smallholders depending on proximity.   
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Table 1. Inputs and services options available to smallholder dairy farmers for 
extremes in market access   

Input/Service (Peri-)urban Remote 
Breeding AI Bull service 
Animal health Veterinary services, industrial drugs. Community-based animal health 

workers, use of traditional 
medicines 

Feed supplements Commercial feeds, by-products, 
silage 

Crop resides 

Equipment Industrial Artisanal 
Fertilisers & pesticides Chemical Organic 
Financial services Financial institutions Community, traders 
Farm advice Public and private service Community-based 
Milk marketing products Processing plant collection, direct 

marketing 
Local milk sales, home-
processed products 

 
Effective and cost‐efficient supply of inputs and services to farmers requires proper 
coordination mechanisms for cost‐effective and adequate delivery. Such mechanisms may 
include geographic clustering of input supply and service provision, packaging of services, or 
connection of input and service provision to output marketing through vertical integration 
(Jaleta et al., 2013; Poulton et al., 2010).   

 

Analytical framework  
Based on the above we propose a spatial framework for analysis of influence of market quality 
on dairy farming systems. This analytical framework, as portrayed in Figure 2, looks at 
smallholder dairy farming systems as being influenced by factors from the input market, farm 
resources, output market and end market. It builds on Somda et al. (2005) and Reardon et al. 
(2015) who classify factors that influence greater market participation of smallholders.  

In this analytical framework we focus on spatial factors and those factors that can be expected 
to be influenced by them. These were selected from the wide range of factors described for 
different crops and livestock products by various authors (Akinlade et al., 2016; Bahta & 
Malope, 2014; Barrett et al., 2012; Gebremedhin & Jaleta, 2010; Moll et al., 2007; Mugisha et 
al., 2014; Mutambara et al., 2013; Omiti et al., 2006; Reardon et al., 2014; Somda et al., 2005; 
Udo et al., 2011; van de Steeg et al., 2010; van Melle et al., 2013; Voors & D’Haese, 2010).   
 

 

Figure 2. Spatial factors in market quality affecting production and marketing 
strategies of smallholders  
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Table 2 highlights the main spatial factors, for each step in the value chain, and the farming 
system elements that can be expected to be influenced by them. Their influence on market 
orientation of dairy farming will be analysed using descriptive statistics, and underlying 
mechanisms will be explored.   

 

Table 2. Framework for analysis of spatial factors influencing dairy farming 
systems         

Farming System Spatial factors Influence on 

Farm household assets 4 land (farm size); water sources; 
real estate  

herd size and composition; crop 
options; agro-biodiversity; income 
sources; animal disease 
prevalence; farming practices; 
farm technology; household 
consumption preferences; access 
to production factors land, labour 
and capital 

Agro-ecological conditions 5 altitude; rainfall; temperatures; soil 
types; biodiversity 

Input market quality 

Infrastructure proximity of farm to ISPs; proximity 
ISPs to urban centre; density of 
dairy farm distribution; road 
density and – conditions 
throughout year; utilities – 
electricity;  piped water; ICT 
network connectivity 

education level; means of 
transport; access to stock, artificial 
insemination services, animal 
health services, drugs and 
pesticides, feed, seeds, fertiliser, 
farm equipment and fuel, farm 
advice, information, financial 
services 

Access to inputs and services density of ISPs 

Access to factors land, labour and capital markets 

Output market quality 

Infrastructure milk collection grid; road network 
(density, quality and distance to 
all-weather road)6 ; electricity and 
water grid; ICT network 
connectivity; public transport 
services 

access to milk collection, 
transportation, processing, 
distribution and/or direct milk 
market outlets – availability, 
reliability, contacts and transaction 
costs 

Access to output marketing 
services 

proximity/travel time to service 
centre (MCC) and to urban centre 

End market quality 

Market demand demographic dynamics; income 
dynamics; changes in consumer 

dynamics in the effective demand 
at farm level for milk and dairy 
products from both urban and rural  
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characteristics; distance and 
sourcing relationships 

consumers – prices, seasonality, 
reliability 7 

Context factors: some context factors with spatial influence need to be considered, as these are expected to 
differ between countries and between locations within countries: 

Risks of natural & manmade 
disasters 

droughts, livestock disease 
outbreaks, and political changes 

agro-ecology; farm household 
assets; in- and output market 
demand; impact of regulations at 
farm level; likelihood that areas 
that at one time are suitable for 
dairy may lose out to other cash 
crops (like potatoes, coffee, tea, or 
sugarcane), livestock commodities 
(like stock, beef or eggs) or off-
farm income 

Regulatory framework spatial effects of regulations 
relevant to dairy farmers and dairy 
chain actors, regarding milk 
marketing, labour and land use; 
including development policies for 
remote areas 

Competitiveness of dairy dynamics in market, policy or 
agro-ecology that render dairy less 
profitable 

                                               
4  Hamilton‐Peach & Townsley, 2004; Poole et al., 2013 
5  van de Steeg et al., 2010 
6  Roads can be classified as (milk collection trucks may use roads of types i) and ii)):  

i. all‐weather roads that farmers can travel on with either private or public transport and that ISP 
vehicles can travel on to reach farms, year‐round   

ii. feeder roads with secondary surfacing that can be used part of the year, and   
iii. farm roads that cannot be used regularly by vehicles at all or not without much difficulty.  

7 At remote farm level this can, for example, translate into the possibility to sell to processors in the dry season 
when milk supply is low, but not in the rainy season, when processors can get plenty of milk nearby their 
plants.  
 

 
Research set‐up  
To test the analytical framework presented in the previous section, a field study is being carried 
out that combines analysis of spatial distribution of dairy farming systems, quality of in‐ and 
output markets, and market orientation of farmers. This research focuses on spatial factors 
along a double gradient from high to low market quality. It pursues more in‐depth 
understanding by looking at two cases of market quality gradients for smallholder dairy farming 
in Ethiopia and Kenya.   
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Figure 3. Primary and secondary gradients in research setup  
  
In Kenya and Ethiopia two study areas were selected that are considered to be areas with 
good dairy potential for smallholders. After scoping of collection and service infrastructure, a 
gradient in terms of density of i) input supply services and ii) output marketing services was 
selected in each study area:  

• Primary gradient – Three locations (I‐III) with dairy potential for smallholders along a 
market quality gradient (at increasing travel time from urban market); areas with 
plantations and areas that due to low rainfall have low dairy potential were left aside. In 
East Shoa and Arsi zones, Ethiopia, three locations were selected along the axis from the 
urban centre Addis Abeba to remote parts of Arsi (Bek’oji and Sagure districts); in 
Nyandarua County, Kenya, three locations were selected along the axis of secondary 
town Nyahururu to remote parts of Kipipiri sub‐county. Selection resulted in:  
 

o location (I) being a town centre of 50‐100,000 people that is (relatively) close to a 
major urban centre with strong market pull, where multiple milk collection centres 
are available – Ol Kalao, Nyandarua, Kenya (close to Nyahururu, with good 
connections to urban markets) and Bishoftu, East Shoa, Ethiopia, close to Addis 
Abeba;  

o location (II) being a town service centre with moderate market pull, with input shops 
and one or few (preferably chilled) milk collection centres ‐ Wanjohi in Kenya and 
Bek’oji in Ethiopia;   

o location (III) being a small rural centre that is considered remote by local standards, 
with some services at the main, gravel road (Geta in Kipipiri sub‐county, 
Nyandarua county, Kenya; Danisa in Sagure district, Ethiopia).   
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Areas with plantations and areas where agro‐ecology favours cash crops over dairy (due to 
lower altitude and rainfall) were not selected, explaining the relatively large distances between 
Bishoftu and Bek’oji and between Ol Kalao and Wanjohi.   
 

• Secondary gradient: in each of the locations I‐III, a secondary gradient was established 
with again three sub‐locations (a‐c), differing in travel time from all‐weather roads and ‘the 
market’ (a service centre with IPSs and output market opportunities): a) accessible (close 
to service centre, close to type i) all‐weather roads); b) semi‐accessible (1 hour walk from 
service centre, accessible by type ii) feeder roads); and c) remote (0.5‐1 hour walk from 
feeder road, 1.5 ‐2 hours walk from service centre, located along type iii) farm roads) (see 
Figure 3). This gradient is in line with distinctions made by (Gebremedhin et al., 2014).   
 

In each of the nine sub‐locations in each study area, ten farmers are randomly selected from 
all dairy farmers in the sub‐location, as provided by the local livestock department office, so 
ninety dairy farms and their market linkages are investigated in each study area, using 
questionnaires and focus group discussions with dairy farmers and former dairy farmers, and 
interviews with ISPs and key resource persons.  
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Participatory assessment of value chains for diversifying small-scale farms – 
developing a tool for practitioner-led analysis and innovation  
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Abstract: Diversified income sources and land use options are sought in small-scale farms 
and rural households like those in the Nabanhe River Watershed National Nature Reserve 
(NRWNNR) in Southwestern China, in order to ensure sustainability of their livelihoods. 
Alternative income generating activities, such as trying out new crops, are often chosen by 
small-scale farmers using few criteria for decision-making such as expected profitability, 
government recommendations and labour need. While such trials bear certain risks, poor 
households may have little buffer in their resources – they depend on success of their trial. 
Governmental entities in the region have been trying for many years to support farmers in 
diversifying their activities. However, success depends not only on aspects of production itself 
but on various conditions within and around the respective value chains. A system view is 
needed when assessing how far the conditions for successful participation of farmers and rural 
families in particular value chains can be fulfilled. Within a Sino-German transdisciplinary 
research project an assessment tool is being developed which aims at assisting extensionists 
and government entities in this endeavour. Embedded in consultative or collaborative 
innovation processes, the tool is meant to assist communication and system diagnosis. In this 
article the general functioning of the tool is described and first insights from the development 
process outlined. Based on practitioners’ feedback, conclusions are drawn for its further 
scrutiny and development, with a view on different possible uses within and beyond the 
currently specified circle of stakeholders, e.g. farmers’ groups, rural cooperatives, value chain 
committees and other public-private entities. The paper therefore discusses the tool in the 
context of a variety of theories and development approaches. A future purpose of the tool 
could be – possibly via the use in extension - to increase farmers’ ability to make their own 
assessments when choosing livelihood activities. Based on the tool, supporting organisations 
may help design specific measures to overcome any difficulties in fulfilling the necessary 
conditions. Instead of leaving value chain analysis to researchers alone, stakeholders can 
then use the assessment framework for their own purposes, or commission research to be 
done on its basis.  
 
Keywords: Income-generation, value chains, decision-making, land use, research 
governance, decision-support tool  

 
Introduction: why this tool?  
Smallholders and other rural households traditionally rely on diversified income sources - 
including subsistence - to secure their livelihoods. However, the growing need to specialise 
production and farmers’ expectations of increased incomes lead smallholders to devote most 
or all of their resources to a single crop, in particular when regional clusters develop for its 
production and processing.  
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This has also been the case in Xishuangbanna district in Yunnan Province (China). Rubber 
production developed in the region since the 1960s, and after privatisation of farms in the 
1980s numerous smallholder farmers adopted rubber as a main crop and income source (Xing 
& Song, 2010; Häuser et al., 2015). Household income has increased significantly due to this 
shift in land use. Farmers in the province’s Nabanhe National Nature Reserve (NRWNNR) 
reported a stark improvement in their livelihoods situation - in many cases they succeeded in 
escaping poverty (Aenis et al., 2013). According to Liu et al. (2006) the per capita net income 
in Menglu County in Xishuangbanna increased three-fold between 1988 and 2003.   
 
Needless to say, such specialisation involves many risks. Rubber prices are volatile on the 
global as well as on the local scale. This adds to extreme weather situations and other 
potentially adverse conditions. In the case of rubber, poorer households are also more 
vulnerable in such situations, as found e.g. in Xing and Song (2010).    

Re-orientation towards diversification, including new crops and activities, has been ongoing 
for some time in the NRWNNR. An overview of the numerous crops promoted may be found 
in Tang (2013). Both Tang and Aenis et al. (2013) report difficulties of farmers, showing that 
such initiatives do not guarantee success. Here, and in the developing world, such initiatives 
to try new crops and activities are often induced by governmental bodies or international 
organisations. The choice of activity - largely linked to the choice of participating in a certain 
value chain (VC) - is mainly based on farmers’ own perceptions or, in the case of value chain 
development (VCD) projects, on studies of consultants and a set of pre-set criteria. Stoian et 
al. (2012) conclude that very poor households may lack the necessary assets to effectively 
participate in value chains, which may explain mixed results of VCD projects. They have 
identified a lack of knowledge on minimum thresholds for “value chain readiness” of poor 
households and their business organisations.  

It is acknowledged that an ex-ante assessment is usually done in decision-making processes 
on different levels. However it appears that analyses are not always very systematic and may 
not include aspects related to the functioning of whole value chains and local livelihoods 
systems - even if much of the information is implicitly available. For example, present market 
price and existence of a buyer are often used by actors as indicators along with certain 
pragmatic and development-related criteria of the planning and implementing organisations, 
such as potential for income and employment and previous experience in the sector (see e.g. 
McKague & Siddiquee, 2014). Yet the conditions of participation in such value chains and the 
necessary know-how may remain unclear, and so does the possible need for support at 
specific moments during the diversification process. Very disenfranchised groups may require 
non-market interventions beforehand (Stoian et al., 2012). It is assumed that a more holistic 
ex-ante assessment may reduce the risk of failure particularly of the most vulnerable actors. 
It is necessary to assess whole value chain systems and livelihoods, not only selected criteria, 
to increase chances of success. This means to assess carefully the conditions for participation 
of smallholders in value chains. Poor households in particular have little buffer to overcome 
failed investments, risks are high for them. Several manuals for VCD exist (for an overview 
see Donovan et al., 2015). They normally include little information on methods to assess ex-
ante if producers’ participation in the selected VC may really be effective, sustainable and 
beneficial.  
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In order to determine the chances of successful diversification, ex-post analysis of why certain 
activities have been adopted and maintained by rural people in the past may be tried. By 
elaborating the influential factors it may be possible to draw conclusions on the success of 
future diversification initiatives. It is acknowledged, on the one hand, that the complexity and 
interdependency of these factors poses limits to such predictions. On the other hand, any 
model which may be constructed to reflect this system’s interaction could hardly be applied 
and handled by local decision-makers in practice. An option would be to leave this analysis to 
researchers or consultants who may analyse the potential of each possible diversification 
option. However this requires many resources which often are not available. Furthermore such 
analyses tend to disregard the wealth of expertise which the different local practitioners have, 
including their implicit knowledge. And finally, as the conditions change quickly and new 
income diversification options regularly appear, it is concluded that a more sustainable and 
pragmatic strategy would be to support local decision-makers in performing their own 
assessments.  

For these reasons an easy-to-use assessment framework approach is being developed within 
the Sino-German transdisciplinary research project SURUMER. Its purpose is to be used and 
adapted by the practitioners involved in decision-making on diversification strategies, first and 
foremost in the NRWNNR, but with the perspective to be adapted elsewhere. In the nature 
reserve farmers depend to a large degree on local administration and policy-makers to 
suggest and promote options for diversification (Bartosch et al., 2015). Hence the practitioners 
and policy-makers at local and regional level are the main target group for the anticipated 
research output - a guide for the assessment of diversification options.  
 
The objective of this paper is therefore to present and generate discussion on this approach 
that aims at increasing the ability of different stakeholders to assess the chances for success 
of different income-generating activities for smallholders in a Chinese nature reserve and its 
possible adaptation to other target groups and regions.   
 
Theoretical background  
The criteria for assessing smallholders’ success of participating in certain value chains are 
mainly based on value chain approaches and system theory and thus form an important 
theoretical background for the assessment guide itself. Subsequently, decision theories and 
system theory form the basis for embedding it in extension and decision-making processes.   

Value chain approaches  

The systemic view of value chain analysis   

Value chain analysis (VCA) helps with understanding - among other things – the mechanisms 
for the functioning of value chains. For this purpose a value chain is regarded as a system (i.e. 
relationships between actors in the VC) with its regulatory and supporting environment 
(relationships with actors outside the VC). It needs to be considered that instead of a linear 
chain as stipulated by the term, the set of seller-buyer relations represents a network in reality. 
At each step sellers have the possibility to serve several buyers, so that the chain fans out 
and interlaces with others. Given the rather methodological focus of this approach, it is often 
combined with further theories like new institutional economics or the Sustainable Livelihoods 
approach in order to create a suitable theoretical and analytical framework for the selected 
objective. Governance aspects in particular can be explained within such an analysis and are 
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of particular relevance for the assessments to be performed here. Short or long term 
contractual agreements between producers and buyers, quality standards of the industry as 
well as the arrangements made for functional distribution of tasks between actors along the 
chain all are among the governance aspects analysed. Government regulations on the specific 
industry and the overall legal environment of making business are considered, i.e. governance 
aspects of the chain environment. Some of the conditions and questions formulated in the 
assessment guide are based on VCA variables.  
 
Value Chain Development (VCD)  

In contrast to VCA used in research, VCD is a market-based approach used by organisations 
in developing cooperation within projects and programmes that aim at increasing 
commercialisation of smallholder production and ultimately e.g. reducing poverty of rural 
households, along with other development objectives like employment generation of youth, 
economic growth, environmental performance, or gender equality (UNIDO, 2011). The focus 
is on building collaborative management strategies for developing (part of) a new value chain 
in which specific target groups - often smallholders - are involved, or on “upgrading” an existing 
value chain. Humphrey and Schmitz (2002) categorised four types of upgrading: 1) upgrading 
of production processes, 2) product upgrading, 3) functional upgrading and 4) inter-sectoral 
upgrading. Two main approaches are used in VCD interventions: Linkage approaches which 
support business relationships between participating actors, and Lead Firm approaches, 
where support is channelled via a selected central enterprise within the chain as potential 
agents for upgrading other chain actors (Humphrey & Navas Alemán, 2010).   
 
Typically, external consultants or cooperation agencies perform initial analyses of markets as 
well as other criteria including internal and external conditions of several products and VCs, 
then a product or VC is chosen -sometimes with consultation of stakeholders. The theoretical 
and analytical framework of the initial VCA is very often put forward by development agencies, 
contracted consultants and sometimes the government. Many VCD manuals include a chapter 
explaining this step in general terms, but without the level of detail necessary to allow local 
actors to perform their own assessments.   

For the purpose of developing the assessment framework the main interest in VCD 
approaches lies with the methods and criteria for choosing products and value chains which 
subsequently become the focus of VCD projects. Some of the criteria are included in the 
assessment framework - they usually refer to the overall focus and objectives of development, 
such as finding income sources for specific target groups or other social, economic and/or 
environmental sustainability objectives.  

Sustainable Livelihoods Framework – the asset focus  

Value chain approaches in development cooperation may contribute to objectives like poverty 
reduction and food security only if understood and used in the complexity which they imply 
(Currle et al., 2014). However these outcomes are not a matter of course - even in functioning 
value chains the distribution of profits, the development of prices and thus the effect on 
incomes depend on many other factors. Newly arising risks need considering too. VCD 
projects often disregard that poor households need to pursue diversified livelihoods strategies. 
Instead, they require participating actors to follow a specialisation strategy with higher 
resource investments in the given chain. This results in risky trade-offs for the investment of 
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capital, labour and other resources which especially asset-poor households cannot maintain 
(Stoian et al., 2012).  

Although many VCD projects have a pro-poor focus, the impact of the approach on poor rural 
households remains uncertain given the simplified conceptual models used, and hence Stoian 
et al. (2012) conclude that asset-based VCD assessments are required in order to prove direct 
links between the interventions and any increased resilience of smallholder businesses and 
households. They also argue that minimum asset thresholds exist for successful participation 
in VCD (see also Donovan & Poole, 2011).  

Such considerations have led to the inclusion of questions on specific asset availability and 
likely trade-offs into the assessment guide. These are based on the five capitals described in 
the Sustainable Livelihoods Framework (Scoones, 1998), namely natural, physical, financial, 
social and human capital. However, it is acknowledged that the guide should be useful also in 
situations where no fully-fledged VCD projects can be implemented and where diversification 
is pursued in less structured processes and with little or no outside support.  

Inclusive value chain development  

Besides pure VC functioning the guide should offer the option to specifically focus on benefits 
for certain target groups like rural youth, women or very poor households. Inclusive VCD 
focuses on similar target groups, aiming at increasing their assets and independent income-
generating possibilities (see e.g. McKague & Siddiquee, 2014; UNIDO, 2011; Mutua et al., 
2014, Riisgard et al., 2010). Experience has shown that specific conditions, assets and VC 
characteristics need to be in place for those target groups to directly benefit from participating 
- or be able to participate in the first place (Stoian & Donovan, 2007). Our own research in 
China and Vietnam indicates that e.g. very poor farmers are less integrated in networks where 
knowledge and information are exchanged, be they informal relations or formal extension 
activities. The approach is therefore useful for including criteria and questions in the guide 
which allow for an assessment of VCs with this objective of inclusion. According to authors 
cited above, there are three necessary elements to have inclusive VC and sustained trading 
relationships: i) capable farmers (skills, capacity and organisation); ii) willing buyers (private 
sector policies); and iii) enabling environment (public and donor policies).  The Link 
methodology, for example, is applied to design and implement inclusive and sustainable 
business models linking small scale producers in developing countries to markets. It is based 
on a set of participatory tools adapted from value chain analysis, business model assessment, 
prototyping and related fields (Lundy et al., 2012).  

Systems perspectives  
As shown above value chains are often viewed and analysed as systems. Likewise rural 
communities and households can be seen as systems, as reflected in the Sustainable 
Livelihoods approach (Scoones, 1998). This reflects the recognition that processes of social 
change are complex and function according to dynamic but reinforcing patterns and 
organisational principles (autopoiesis). Trying to predict outcomes of an intervention is difficult, 
but chances are increased if the system is understood in its complexity. Systems theories are 
useful for analysis, but have a role in consultative processes too, as used for example in 
systemic organisational consultancy or in family therapy. Several elements of the systems 
approach are relevant for the assessment and have been integrated into our guide:  
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• We assume the constructivist viewpoint that people make decisions according to 
personal perception of their reality, therefore these perceptions matter.  

• People can learn and innovate if new information can be linked to existing concepts, 
otherwise it will be ignored because people cannot attach meaning to it. If a new activity 
is envisaged it should be examined if people are able to effectively relate to it based 
on their own experiences, routines and context. Likewise, any changes that the new 
activity implies must not create strong disturbances or irritation. An example is the 
change in gender roles which cannot be forced in a short period of time.   

• Ignoring is a strategy as well if actors do not have enough knowledge to decide on 
changes or alternatives. This functions as a precautionary principle in the face of high 
perceived risks.  

• The format of questions is used to broaden users’ analysis and include perspectives 
of various stakeholders. The tool should stimulate cooperation to eliminate blind spots 
that individuals may have in their perception of a situation.  

• In accordance with good consulting practice no final “best solution” is suggested, users 
have to draw their own conclusions.  

• The assessment should be embedded in a consultative process e.g. in extension or 
planning, it cannot be expected to cover all aspects that specific individuals need to 
consider in their specific situation and environment.  

  

Decision-making  
Against the background of the described planning task, the question arises whether and what 
type of instruments and methods of decision support needs to be developed. It is important to 
clarify what contribution such an instrument can provide for the decision-making processes. 
From the tasks described before the following features of the planning situation can be 
derived:  
 

1. There are complex social and ecological relationships. Beyond that in the observed 
value chains, the interests of various stakeholders are to be taken into account.  
2. Overall, the system under consideration is characterised by a multitude of 
interdependencies and non-linear relationships.  
3. This results in various types of uncertainties; the fact that on the one hand, future 
developments are difficult to predict in the markets and given the global connectivity of 
markets a high degree of volatility can be expected. Also, uncertainties arise from the fact 
that different stakeholders with different interests are involved, so that their behaviour is 
difficult to predict.  
4. The planning situation is also characterised by the fact that both the availability of 
resources and means and the objectives are often inadequately operationalised.  
 

For decision theory, such ill-structured problems are characterised by the participation of 
several actors (multi-actuator problem) and in which neither the objectives nor the means and 
resources are clearly known and operationalised. Dörner (1989) distinguishes different 
decision situations according to the degree to which the ends (purpose) and means are known 
in decision-making processes. In a fourfold table (Figure 1) these situations are summarised. 
Corresponding instruments for decision support were added by us in brackets.  
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    Clarity of objectives  
  
  
Knowledge 
about means 
and resources  

  High  Low  
High  Barriers of 

interpolations 
(Algorithms)  

Dialectic barriers  
(Scenarios, Multi-criteria 
evaluation methods)   

Low  Barriers of synthesis 
(Search methods + 
algorithms)  

Dialectical and synthesis 
barriers  
(Transparency-creating 
analysis and evaluation 
heuristics)  

 
Figure 1. Characteristics of decision situations and corresponding decision support 
instruments. (Own elaboration based on Dörner (1989)).  
  
As a consequence, the decision support tool described herein should be both flexible to 
incorporate a variety of alternatives, as well as clearly present possible consequences, 
contributing to a balanced assessment with regard to the development objectives. However, 
this means that planning tools cannot be based on algorithmic methods. Rather, it is necessary 
to use heuristics representing the goals and expectations of the various stakeholders. It is not 
intended to find optimal solutions. Rather, to be demonstrated by certain scenarios, the 
consequences associated with certain planning assumptions should be made transparent. 
This creates the conditions that will allow the various players to determine their position in the 
decisions process and possibly also take a collective decision. The advantage of this method 
is that they contribute to greater transparency regarding the complex decision situations and 
thus also support a more participatory or self-directed approach. Moreover, the approach 
takes into account the complexity and uncertainty of decision situations. In summary, it allows 
the taking into account of the interests of small farmers systematically in the decision-making 
process - a prerequisite for the development of inclusive value chains. 
 
  
Methodology of tool development  

Starting point and demands towards the guide  

In the given context we considered that farmers compare any potential income-generating 
activity against their experience with rubber cultivation – an activity which has brought riches 
to many, as well as relative autonomy vis-a-vis various sales options to choose from, but with 
many risks and high demands on physical labour at night-time. Many farmers in the NRWNNR 
have regularly tried other crops and innovations, but keep up high expectations towards 
profitability. At present rubber prices are very low, and outlooks are not so good anymore, so 
they are motivated to diversify (Bartosch et al., 2015). However, these farmers often are risk 
averse (for various reasons) and rely on recommendations or support by authorities or state 
farms. Hence, staff of these authorities as well as extension workers are the primary target 
group of the guide, in particular the nature reserve authority as a highly trusted organisation. 
They have suggested further uses and adaptations for farmer training, workshop and 
extension purposes.  
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After a first round of feedback from stakeholders, demands concerning the guide and 
framework have been formulated as follows:   

• It should be sensitive to different development objectives and main criteria for value 
chain selection  

• A systemic value chain approach is required  
• It should account for the complexity of reality but be simple enough to be actually used 

by practitioners  
• Both minimum conditions for value chain functioning and producers’ own criteria 

should be included  
• It should encourage communication between users and with other experts  
• It should be computer based, running with a well-known internationally available 

programme and easy to use   
• With some adaptation it should be usable for a variety of development objectives and 

diversification options (intercropping and alternative crops, animal production, land 
lease, non-farming activities)  

• It should form the basis for a framework embedded in consultative processes which 
can be used by extension services, and eventually together with farmers themselves  

Transdisciplinary process  
In order to make this a useful tool for practitioners in policy-making and administration, 
collaboration of their representatives is necessary during its development. This fits very well 
with the transdisciplinary approach in the SURUMER project (see https://surumer.uni-
hohenheim.de/). Transdisciplinarity allows for collaboration of practitioners and researchers in 
solving societal problems, and it has a focus on implementation of elaborated solutions. An 
analysis was performed of stakeholder experiences and views on diversification to understand 
priorities and decision-making criteria of smallholders in NRWNNR. Data originated from a 
qualitative WTA study and other semi-structured interviews conducted over 2 years in 
NRWNNR. On this basis, and drawing from the literature on value chain analysis and inclusive 
value chain development, a first draft assessment framework and guide have been developed. 
Feedback from potential users was sought during a workshop last year. Under that impression 
the idea for a computer-based, better structured tool was developed. Then further literature 
was reviewed for scrutinising conditions and questions of the assessment framework. The 
new - now Excel based - prototype is programmed with the focus on easy handling and more 
targeted content. A second more detailed feedback is sought from local stakeholders, using 
two promising diversification alternatives in comparison to rubber production, namely dragon 
fruit (Hylocereus ssp.) and horseradish tree (Moringa oleifera). A possible short Delphi study 
may help with scrutinising the criteria and questions used in the tool, and shed light on 
possibilities for adaptation to further regions, contexts and target groups. The final version 
could then be the starting point of a possible new project involving trials in different regions 
and with different user groups.  

Farmers’ willingness to try new crops and activities  
In the NRWNNR farmers’ willingness to try new crops and other activities has been 
investigated in interviews, not only in farm households but also among state actors working in 
the region (Bartosch et al., 2015; own interviews). Furthermore conclusions have been drawn 
from past decisions of these farmers on diversification. Farmers’ interest and experiences in 
trying out a variety of crops has been documented in Tang (2013). These trials were 
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sometimes based on orders from administrative bodies or state farms, but have left farmers 
with a mixture of experiences which now influence decision-making on diversification.    
 
Prolonged periods of low rubber prices or low success with on rubber production - for example 
in high altitudes - have increased farmers’ propensity to diversify. Furthermore, farmers 
mentioned the following conditions for their engagement in new activities:  

• It is not required to cut down productive rubber trees. For farmers with little land it is 
especially crucial that little land is occupied with the activity, those with excess land 
may evaluate the expected success against the gains of renting out their excess land.  

• Basic criteria are profitability and labour need. In this sense farmers compare expected 
profitability and labour needs of the activity not only with rubber production, but also 
with the option to rent out their land (and possibly take on paid work). Farmers are 
willing to try the activity if it offers relatively high income and/or relatively comfortable 
working conditions - both in terms of amount and timing. A balance with running rubber 
production is sought here.  

• Profits should be expected within 3-5 years. Numerous farmers do try out crops with a 
long-term expected profit but in this case look out for another activity which offers short 
term profit in addition.  

• Farmers should have heard that the product offers a high relative sales price or 
profitability at the time of decision-making. There is awareness among interviewed 
farmers that prices may change substantially until the new product can be marketed, 
in particular in the case of trees like rosewood that take 60 years until they can be 
harvested. Asked why they nevertheless use this indicator, it has been explained that 
in the absence of a better indicator this one is preferred to none.   

• Positive and observable examples for the activity exist in the vicinity, the village or in 
the family. Simple information is often not enough and may not even reach all 
households. Success stories do.  

• Crops are recommended by NRWNNR Bureau and/or supported by giving out seeds 
for free and/or some training. Experiences from the past shape expectations here.  

Whereas many of these conditions recur in the interviews and observations, there seems to 
be a certain flexibility; some conditions are weighed less if others are fulfilled satisfactorily. We 
have not tried here to gain a representative and complete understanding or model the 
decision-making process of particular farm households. The above findings are deemed 
sufficiently robust to serve as input for the assessment framework. Differences among farm 
households are acknowledged, and therefore the conditions mentioned and observed appear 
at different points within the framework, some as basic conditions for farmers/rural people to 
engage in an activity, and some as conditions for specific target groups.  

Description of the tool and its intended application  

Users and uses of the guide   
As mentioned above, actors in policy and extension who are concerned with diversification 
strategies for farms and rural households are a primary target user group. The guide may be 
used by them in planning and extension processes, in particular when trying to assess which 
land use or income generation option is feasible and desirable for farmers –‘considering the 
value chains and their conditions which farmers would then become part of. As a result, 
consultations with farmers or, as done in China, production planning and support to farmers 
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can be based on more comprehensive assessment. In the context of SURUMER it did not 
seem desirable to target farmers directly as users, even though they are the decision-makers 
on their own livelihoods’ strategies. This is because of the dynamics in collaboration within the 
transdisciplinary process, and because of project-specific limitations. However, a possible 
further development of the guide towards application with and by farmers is discussed, and 
the Nature Reserve Bureau is considering further research funding applications for application 
of the guide.  

Description of the guide   
The first draft version of the guide consisted of a short three-step assessment procedure, the 
main part of which was a table of assessment criteria, related questions to be answered, boxes 
for selecting one of three answering options in a traffic-light-style, and the option to name 
possible improvement measures for insufficiently fulfilled criteria. It assumed that development 
priorities (i.e. the main focus of development objectives for the rural target groups and regions) 
are known already. These development priorities should be considered when performing the 
assessments, but the guide itself does not focus on the process of prioritising. The latter is 
covered well in various value chain development manuals (e.g. McKague & Siddiquee, 2014). 
This first version was presented in a stakeholder workshop in August 2015 for feedback. The 
discussion revealed the need for simplification. Furthermore the idea came up of differentiating 
the matrix according to the different development objectives or for different actors. The 
possibility to restrict answers to ‘yes’ or ‘no’ would be appreciated too, for easier final 
assessment. Finally it was suggested that the factors and questions most crucial for VC 
functioning be highlighted in the matrix. A basic dilemma proved true: users are interested in 
simple application, but a high quality of the assessment needs to be maintained vis-à-vis the 
complex reality of farmers, their livelihoods and the environment.  
  
Consequently, a new prototype needed developing which simplified the use of the guide but 
did not compromise on the quality of analysis to be done. Hence an Excel-based format was 
chosen, with filters that ensure that users are only presented with the questions which fit their 
pre-selected development priorities. Responses are then processed to a graphical 
representation which allows easy identification of strengths and weaknesses of each activity 
analysed. Excel was chosen because it is globally available and does not require much 
training for users. Any new programme would require training and regular technical 
maintenance.  
  
After an introductory explanation users are led through a procedure of five interconnected 
steps.  In Step 1 users chose the income generating activities to be assessed. At this point 
users are also prompted to voice any basic reservations against any of the activities. This 
allows for “gut feelings” to surface before any detailed rational assessments are made.   
  
Prioritisation of development objectives (Step 2) determines the basic focus of the ensuing 
assessment. Objective A) is compulsory: “Minimum conditions for successful engagement of 
rural people in the value chain/activity”. These minimum conditions of functioning have highest 
priority and must be assessed in any case, because if basic functioning of the value chain is 
not feasible it does not make sense to analyse any further criteria. Besides, users may give 
high or medium priority to one or two more development objectives. These overall objectives 
are put forward based on commonly used criteria for selecting value chains in VCD projects 
and manuals. In VCD projects organisations sometimes try to simultaneously cover all the 
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above development objectives (see e.g. McKague & Siddiquee (2014), or at least ensure that 
the project does not have detrimental effects on any of them. We chose a pragmatic approach 
by including this step, following the recommendation of our practitioner partners. However in 
other contexts this step could be omitted, leading to a longer and very comprehensive analysis 
of all aspects in Step 3.       
  
In Step 3 users assess how far conditions and criteria are actually fulfilled for the chosen 
activities. Collaboration among stakeholders is encouraged during the assessment process, 
drawing from experiences and knowledge of several experts. Separate tables exist for each 
development objective, respectively, with conditions and criteria relevant for their fulfilment. 
Only those tables which correspond to their selected development priorities are shown to the 
users (max. 3). Condensed results of the assessment are presented in Step 4, both as 
overview and in a more detailed form. Whenever conditions for basic functioning are rated as 
insufficient, users are prompted to think about remedies (what farmers could do for 
improvement) or measures that supporting organisations could implement.  
  
The guide is useful for assessing the possible functioning of farmers' participation in existing 
value chains. It does not support the shaping of development objectives (assuming that these 
decisions have already been taken). Neither may this guide help in the process of developing 
new value chains. Numerous handbooks exist for that purpose already. The above description 
shows the main focus of the guide: helping stakeholders assess the conditions of successful 
participation in various possible income generating activities. This cannot be viewed in 
isolation - it needs to be embedded in a process which starts from situation analysis of a 
certain region and related stakeholder analysis, the definition of development objectives and 
an initial selection of several possible income generating activities to be assessed. The guide 
starts at this point, and it may prompt more detailed analysis of specific questions raised within. 
We consider that performing the assessment leads actors to adopt a system perspective when 
making subsequent decisions on diversification options.   
 

Step 4 and Step 5 in particular give hints for measures to be planned for future implementation 
of the choices made. Embedding the guide in a well-defined and structured consultative 
process is envisaged for a future project.  
  

2122



  
   Fi

gu
re

 2
. S

te
ps

 o
f t

he
 g

ui
de

 e
xp

la
in

ed
   

2123



Discussion  
  
Diversification as a strategy for improving rural livelihoods of smallholders  
In our study we assume that diversification is a desirable strategy for maintaining 
and/or increasing livelihoods. This is briefly discussed here with respect to overall VCD 
strategies and the household level. Analysis in the literature usually focusses on the 
effects of diversification (versus specialisation) on poor households. Little could be 
found regarding the role of diversification strategies for women or young people in 
particular.  On the other hand, VCD projects that focus on a specialisation may rely on 
existing social networks (e.g. women’s groups) for implementing activities for such 
target groups (Seville et al., 2011).  
 
According to Altenburg (2007) threats for the rural poor are much greater and 
opportunities more limited where the domestic business sector is less competitive in 
general. Under such conditions Stoian and Donovan (2007) suggest a “multi-chain-
approach” to minimise risks and increase the potential for poverty reduction through 
strengthening not only the most promising (export oriented) value chain but a variety 
of domestic or regional chains to which smallholders have access. Similarly, Charette 
(2011) calls for a “portfolio approach” to VCD programmes which should stretch across 
sectors, in particular if the agricultural sector is faced by high price and weather risks 
(however, other approaches rather than VCD could serve better in such situations). 
Stoian et al. (2012) argue that a complementary focus on rural infrastructure and 
services, food security, and local markets for traditional products are a necessary part 
of comprehensive rural development strategies.  

Seville et al. (2011) observes in irrigation development projects in Africa that 
specialisation has come with a “vertical model of governance” which set aside 
traditional groups’ solidarity, an aspect of particular importance to very poor farmers. 
Furthermore, they state that extension which focuses on production of a specific crop 
falls short of the needs of women and youth in particular – people who need to build 
up their economic and social assets. Diversification has a major role in these 
aspirations. They propose a shift in the role of extension; it should reflect farming as a 
whole, serving as facilitator between actors and thus assist networking and 
participation in collective decision-making and in advocating their own needs and 
rights.  

Findings of Mendéz et al. (2005) suggest that integration of farmers in fair trade coffee 
value chains in Latin America raises incomes but correlates with increased food 
security only if combined with diversification. Crop diversification, in turn, helped 
farmers increase soil fertility, while some farmers reported a 50% drop in soil fertility 
through mono-cropping their only cash crop.   

Hoeffler (2011) could not attribute increased livelihoods of rural households in Kenya 
to either specialisation or diversification. Both strategies might be successful, 
depending on many different factors. However she observed that all successful 
“poverty exiters” had mixed farms, and she recommends that value chain promotion 
should take this into account. In addition, she has collected evidence that household 
life cycle factors might be at least equally important for escaping poverty as the 
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production strategy chosen. Her findings highlight that evaluation of VCD impacts is 
insufficient if relying on household panel data only as it leads to misleading conclusions 
– in-depth narratives of individuals show the variability of causes for both 
improvements and deteriorations.  

In the context of increasing demands towards suppliers in many value chains all over 
the world, there are also good arguments for specialisation. It is obvious that 
diversifying activities also means diversifying attention and time, whereas necessary 
improvements in product and process quality in particular require specialised know-
how and attention to detail when producing or processing a particular product.  

In the literature many examples of the beneficial effects of diversification may be found, 
both regarding environmental and socio-economic criteria. However, cause-effect 
relationships are by no means clear in these complex scenarios, and it is necessary to 
take into account the specific livelihoods situation in each case. Most studies compare 
an earlier diversified farm household situation with their situation after integration into 
a cash-crop value chain. Our setting implies a reverse change, and it can be assumed 
that some of the advantages of diversification described cannot be replicated anymore 
or only over a long period of time. In any case we do not see our contribution only in 
the context of diversification strategies; it could also serve for other purposes and in 
various types of decision-making processes, even when considering specialisation and 
VC upgrading.   

Limitations and difficulties encountered  
Diversifying income sources on the small-scale farms requires consideration of the 
associated risks, which may be measured e.g. in terms of exposure to credit (debt), 
suitability of producing a particular product in a selected area, other players in the 
market, level of technology required for the new business, price and volume volatility 
of the market, number of buyers, cohesion of the group, and access to technical and 
financial services. Risk management is based on having sufficient information to make 
an informed decision. If the likely investment is low, less information is required than if 
the investment is high (Kahan, 2008).  
 
Knowledge is an asset that people accumulate and develop. However, cultural and 
mental barriers that give less value to information and knowledge compared to physical 
and financial assets may adversely influence the effectiveness of this tool, especially 
among smallholder producers in remote rural areas. This is why the tool is designed 
firstly for facilitators (e.g. extensionists) with the attitude, commitment and skills to 
overcome these barriers, who incorporate farmer experiences and also provide direct 
support and close follow up in the implementation of this tool.   

Aspirations to simplify strategic planning processes and develop tools for use by 
practitioners are not new. While it is recognised that providing stakeholders with a tool 
does not replace a fully-fledged extension system, long-term rural development 
programme or targeted policy interventions, a central characteristic of such guides or 
tools is the meandering between in-depth analysis and the need for concise, quick 
handling and results. If very complex, various practitioner groups will not use them 
even though they produce high-quality results. Furthermore, in many cases it would be 
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a great challenge to collect sufficient and reliable data for e.g. mathematical models or 
scenarios. If too pragmatic, the risk of arriving at questionable conclusions is high. In 
both cases the instrument would be soon discarded. In our case, too, a compromise is 
to be found, and further transdisciplinary research is envisaged for that purpose.  
Technical implementation - starting from the choice of software to the design of specific 
operations and the internal processing of answers - requires many small decisions by 
the developers and needs verification. This applies in particular to Step 4 where results 
are summarised for users as input to their own decision-making. In this step the above-
mentioned compromises have particular influence.   

From a perspective of systemic change management it could be questioned whether 
such a tool is desirable at all, given its “mechanistic” outer character. We consider that 
the core quality of the tool depends on the assessment questions included - and hence 
on the way these are answered by users. It is of course possible to answer questions 
alone and based on very superficial knowledge or gut feelings. This replicates the 
character of any decision made with limited knowledge. Discussion with others is 
encouraged but not a must. It would be possible to make it an internet-based interactive 
tool, which again would come with its own advantages and disadvantages. An 
alternative is to better specify the process in which the tool should be embedded. 
Systems approaches would certainly play a central role here, in particular because it 
allows working with open and even paradox questions - a central practice in systemic 
consultation. In the assessment guide only closed questions are possible, otherwise it 
would be impossible to handle by stakeholders themselves.    

In any case, some open issues and uncertainties will remain, and all parties - including 
farmers - should be made aware of these risks. In the context of VCD projects Stoian 
et al. (2012) conclude that for poor households an asset-based approach to VCD is 
necessary, including a careful analysis of the different assets available and changes 
thereof in the course of any project. For the purposes of our assessment guide this 
could imply an extra step at the beginning which allows a categorisation of target 
groups, which then results in variations during the following steps, depending on the 
chosen category. In its present state questions on assets are included among other 
conditions to be assessed. However, under the given circumstances and given the 
complexity of smallholders’ situations it is considered impossible and impractical to 
determine concrete “minimum asset thresholds” for participation in a value chain. 
Instead, users are encouraged to define measures for improvement of any critical 
conditions by actors within or outside the chain. This will most likely include non-market 
measures such as customised technical assistance for building social and human 
capital, rehabilitation of eroded natural capital or investments in basic services or 
physical assets. Even where these are unlikely to be realised, users are made aware 
of their necessity, and may then decide if a participation in the envisaged value chain 
should still be tried without those support measures. The added value of the guide in 
this context is the awareness raised on critical factors for success, so that they can be 
monitored in particular.    

Given the risks, small farmers should engage with new markets in a stepwise manner 
with test plots at first and market trials, before engaging in large scale supply. Groups 
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with more experience in marketing, i.e. those with more assets, savings and ability to 
act collectively, can take on higher risk.   

Possible applications and further development  
Users may feel that the assessment procedure is quite tedious. On the other hand, 
good decisions need careful assessment, both rational and using “gut feeling”. 
Obviously, the quality of the results is more reliable if users are able to answer all 
questions well. And collaborating with several experts will be very helpful in this 
process. Another possibility is to commission an external study on the basis of this 
guide - this has advantages and disadvantages to be considered. Given the variability 
of conceptual frameworks and methods used in such analysis so far, the primary 
function of the guide would then be to serve as a frame of reference when contracting 
external researchers or consultants who can be asked to work with it.   

However, an interesting challenge for further development is to combine this Excel 
based format with other knowledge based tools in customary ways, resulting in a robust 
management tool that simultaneously evolves to a point where it can be easily 
implemented by value chain smallholders themselves.  

The tool has potential to contribute to the development of public policy strategies. The 
information generated can be systematised in a database; from the database it is 
possible to classify the main activities for small famers. With this information the 
government is able to design specific support measures which contribute to successful 
activities selected by small farmers.  Another possible application of the tool is the 
exchange of information from different countries.   

For the moment the use of the guide for an ex-post evaluation of decisions made is 
very limited. This is due to the need for pragmatism in particular. Any intervention to 
be evaluated will come with more specific objectives than the overall foci used here, 
and hence require a set of corresponding indicators. The questions and conditions 
included in the assessment are no replacement for well-formulated indicators. 
However it might be tried to modify the framework in a way that would allow working 
with more concrete objectives and indicators. This would most likely lead to multiple 
versions with a narrower range of users and uses for each of them, and increased 
complexity of handling.  

    
Resume   
For farmers and other rural people, diversification of income generating activities 
involves making decisions in complex situations. Approaches to develop a decision 
support tool require inclusion of actors’ own criteria and a heuristic methodology, in 
accordance with the characteristics of the decision situation. Furthermore, a value 
chain and systems view needs integrating, as well as an asset focus for vulnerable 
groups. The main challenge: accounting for complexity but being simple in use. Finding 
the minimum conditions for participation is central for assessment, criteria for other 
development objectives are subordinate to basic functioning.   
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The tool described here has a specific and limited place in decision-making. It needs 
embedding in a consultative process with flexibility to adapt it to different situations and 
users - hence a transdisciplinary approach to its development is the logical 
consequence. Crucial features to be tested are the phrasing of assessment questions, 
the design of the ensuing analysis and the condensed presentation of results to users. 
More documented experience using this type of tool in participatory assessment of 
diversification strategies would be helpful in this context.  

This tool illustrates how capturing local knowledge and conveying it to the decision-
making level may enable the diversification of activities. It looks at risks and 
vulnerabilities that help to prevent decision failure and engages to develop successful 
economic activities. However, the usefulness of the tool depends on the level of 
participation of those involved and the available knowledge about possible activities to 
develop.  

This tool provides the opportunity for location specific knowledge utilisation and 
transfer that might lead to genuine and effective public policy strategies. Its demand 
driven orientation fosters improved decision making capabilities and negotiation power 
of actors in value chains, particularly of smallholder producers. It might also contribute 
to link these smallholders to differentiated markets and to risk management (market, 
climate and institutional). A less tangible benefit of this tool is to improve value chain 
actors’ awareness of the importance of information and knowledge as an asset 
especially among small producers and their organisations. It remains to be seen to 
what extent policy makers and supporting organisations may formulate appropriate 
measures where such a need is identified in the process.  
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Workshop 5.6: Food governance for metropolitan and local food systems – 
connecting urban and rural 
Convenors: Ulrich Schmutz, Stefanie Lemke and Andrea Knierim 
 
This workshop discussed examples and visions of food governance for metropolitan and local 
food systems. Contributions were requested that included examples from the Global North 
and South, urban or rural settings, but where the focus was on food governance and the 
connection between nutrition (urban/rural diets) and the production potential in the urban, 
metropolitan, or rural region connected to the food consumption. Governance examples could 
be at the level of state, regional or city but also self-governance in rural or urban communities, 
and involvement of non-governmental organisations and other civil society actors, taking into 
account the different economic, social, political, historical, and environmental structures and 
conditions. A focus was on the one hand on the role of institutions, and on the other hand on 
the perceptions and level of participation of various actors and stakeholders within these 
different governance levels, and how they can interact (tensions, challenges, opportunities, 
successes) to achieve a deeper connection between food, nutrition and production potential 
in a shared food culture. Empirical research and case studies reflecting opportunities and 
challenges of various examples of food governance and local/metropolitan agro-food systems 
were particularly welcome. The workshop was in an open format allowing plenty of time for 
discussion and sharing of knowledge. 
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Abstract: Although in Germany food is increasingly an emerging topic on the municipal policy 
and planning agenda, a structured investigation of activities and political processes is lacking. 
This paper aims to identify existing municipal strategies and plans related to food as well as 
the application of specific policy and planning instruments. We analyse relevant actors and 
policy fields at the local level and gain new insights into the origin of initiatives for policy action. 
We studied the situation in ten large German cities and employed different data gathering 
methods such as reviewing municipal documents and conducting guided interviews with 
experts and decision makers in city administrations. Our findings show that integrated urban 
food policies and their implementation in the form of urban food plans or strategies are still in 
their early stages. Municipality administrations and other regional actors follow sectorial 
approaches and use a wide array of steering instruments, i.e. informational instruments and 
public procurement policies. The potential of the food topic affecting multiple sectors is still 
under-exploited due to the absence of comprehensive horizontal urban governance. Food-
related policy and planning action is driven by individuals in administration and civil society 
initiatives, but often lacks financial and staffing resources as well as continuity. More integrated 
urban food policies are needed to overcome sectorial thinking and acknowledge the cross-
cutting nature of food policy.  

 
Keywords: Food policy, food planning, policy instruments, city regions, governance 
 

Introduction  
Cities bring food policy back onto the municipal agenda. For decades the topic has been seen 
as a steering subject of higher governance levels and national and supranational institutions 
like the WTO (World Trade Organisation) or CAP (Common Agricultural Policy) (Barling et al., 
2002; Sonnino, 2009). New drivers, challenges and engagement however address the 
municipal level, which seems to be an adequate level for steering food topics aside from 
federal, national and supranational sectorial policies (e.g. agriculture, health and environment) 
and achieving goals like food security or re-linking urban and rural spaces. Here national and 
global policies have partially failed (Barling et al., 2002; Sonnino, 2009).  

Problems of the modern globalised food system are becoming visible or are being caused on 
the local scale and regard e.g. food security and safety, malnutrition, food waste and long 
transportation distances (Koc̦, 1999; Wiskerke, 2009, Morgan et al., 2006; Stierand, 2012). 
Increasingly urban consumers scrutinise the conventional globalised food system and 
formulate new urban food needs regarding confidence, sustainability, health and fairness, 
which go beyond sufficient food supply (Stierand, 2012). Urban communities and civil society 
organisations take on a more active role in the urban food system and initiate in many cases 
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approaches for urban food policies, with municipalities creating governance structures for the 
implementation of these policies (Cohen & Ilieva, 2015; Stierand, 2014).  

The topic ‘food’ constitutes an unexploited potential for sustainable urban development by 
touching on issues such as transport, health and economic development (Sonnino, 2009; 
Stierand, 2014). Many cities and towns all over the world have started to govern food topics 
more actively and develop urban food strategies or plans, for example by establishing Food 
Policy Councils, either applying top-down or bottom-up processes. They define objectives and 
measures and apply instruments which address specific challenges and fit to the local context 
(Dubbeling, 2013; Moragues et al., 2013; Morgan, 2009; Pothukuchi, 2009). In contrast to food 
strategies on other levels of government which focus on single issues (like agriculture, food 
safety etc.): “a municipal food strategy is an official plan or road map that helps city 
governments integrate a full spectrum of urban food topics within a single policy framework 
that includes food production […], food processing, food distribution, food access and food 
waste management” (Mansfield & Mendes, 2013 p.38). Therefore “municipal food strategies 
tend to be unique because of their location within local governments, and the attempt to treat 
food system issues holistically” (Mansfield & Mendes, 2013 p.38).  

According to Koc & Dahlberg (1999) three major options for introducing food into urban 
planning exist: creating a city department for food; creating food policy councils; and 
integrating food into city planning.  

Food policy councils and food strategies seem to be the most popular approaches for 
governing food issues at the local level (Derkzen & Morgan, 2012; Scherb et al., 2012). Dating 
back to the 1980s cross-sectorial Food Policy Councils as governmental or non-governmental 
organisations developed first in the United States and Canada (Morgan, 2009; Schiff, 2008). 
Areas of interventions addressed structural failures in the food system like food insecurity and 
malnutrition in urban areas, and were mainly related to access to food (food for school children 
and low-income people, people living in food deserts): urban agriculture and public 
procurement (Morgan, 2009; Scherb et al., 2012). Subsequently more and more cities 
worldwide followed the examples of San Francisco (1997): New York (2007) or Toronto (1991) 
and established food policy councils and formulated food strategies. In Europe the cases of 
London (2004) and Amsterdam (2006) are most prominent, but also “smaller” cities like Bristol 
(2011) or Malmo (2010) are pioneers in the field of urban food policy and planning (Morgan, 
2009).  

In the German context, urban food governance activities started late and have a limited 
visibility in the international community of scientists and practitioners, despite the urban 
gardening phenomenon. Due to the novelty of the topic and the limited information and 
scientific knowledge base regarding local food systems in Germany as well as municipal food 
policy and planning activities, we decided on an explorative research approach of national 
case study. In this paper we present experiences from ten large German cities (>500,000 
inhabitants) and address the following research questions: (i) What role does food policy and 
planning play in German cities? (ii) Who are relevant actors within the local food planning and 
policy activities? (iii) How do they shape the food system, more specifically, which instruments 
and measures do they apply and which resources do they have at their disposal? 
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Material and Methods 
Our exploratory approach consisted of three main elements: (i) analysis of websites and 
planning and policy documents; (ii) interviews with city officials in ten selected cities; and (iii) 
analysis of best practice examples. 

Based on a screening of websites and planning and policy documents (preliminary research) 
among the fourteen largest cities in Germany (> 500,000 inhabitants): we identified ten cities 
applying “a basic approach” of urban food policy (Table 1). These ten cities were selected for 
the in-depth case study for which we conducted interviews with one expert per city in the city 
administrations (total number of interviews n=10). We identified as experts, persons which 
have relevant knowledge about the food topic and/or are involved in relevant governance 
processes and/or were seen as representative for the organisation (Lamnek, 2010). With 
these persons (five male, five female): we conducted semi-structured telephone interviews 
between December 2013 and February 2014. The interviews took about 30-110 minutes, were 
recorded and transcribed. The interview guideline with the working definition (see below) of a 
local food strategy was sent to the interview partners in advance, containing 25 questions 
regarding the following three major aspects: (i) Initiation of municipal food strategies and 
projects; (ii) actors and resources; and (iii) implementation of a food strategy (instruments and 
measures).  

Based on the works of Morgan (2009): DVRPC (2010): Mansfield & Mendes (2013): Raja et 
al. (2008) and Stierand (2014): we developed a working definition of “local food strategy”, 
which integrates food issues topics (of or) into other urban policies like agriculture, nutrition, 
health, education, economy, social or climate protection at local level. The strategy defines 
objectives, commitments, promotional programmes and policies as well as related measures 
and tools on a municipality level. Examples for concrete measures are the promotion of urban 
gardening and of distribution channels for direct marketing like farmers’ markets or market 
halls, as well as changes in public procurement policies in order to give preference to regional 
or organic food provision or land zoning for agricultural land preservation. 

Interview transcripts were analysed with the MAX QDA software package (version 12 of 
VERBI Software GmbH) according to the principles of qualitative content analysis as 
described by (Kuckartz, 2014). 

For the analysis of best practice examples we used the interviews and municipal documents.  
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Table 1. Preliminary research: overview of the ten studied cities and affiliations of 
identified experts  

 
City 

Population 
(in 1,000)* 

Integrated local 
food strategy or 

planning 

Single food 
related policy 

activities Affiliation of the identified experts 
1 Berlin 3,422 no yes Dept. for Environment and Nature 

2 Munich 1,408 partly yes Dept. for Health and Environment 

3 Hanover City 
Region 1,120 no yes Dept. for Environment and Green 

Space Planning 

4 Cologne 1,034 no yes 
Local Agenda 21 office and 
Agency for Environmental and 
Consumer Protection  

5 Frankfurt 
(Main) 701 no yes Dept. for Environment and Health 

6 Stuttgart 604 no yes Dept. of Health 

7 Düsseldorf 599 no yes Local Agenda 21 office at the 
Environmental Agency 

8 Bremen 549 no yes 
Networking Agency for School 
Catering 

9 Leipzig 532 no yes Dept. for Environment, Public 
Order and Sport 

10 Nuremberg** 499 partly yes Dept. for Environment and Health 

Source: own investigations (screening of official websites, inquiries at municipality administrations). 
*German Statistical Office (Statistisches Bundesamt): reference date 31-12-2013.  
**We included Nuremberg, which has less than 500,000 inhabitants, but possesses a well 
communicated approach in the field of organic food.  
 

Results 

Initiation of municipal food strategies and projects 
According to the in-depth interviews, in the majority of eight cases a comprehensive food 
strategy as defined in the interview guideline was reported. Only the cities of Munich and 
Nuremberg show at least initial approaches to more comprehensive strategic food planning 
and policy. These cases are further elaborated in the results section. However, despite the 
frequent absence of overarching strategies, all cities have on-going, but rather individual and 
non-integrated food related policy activities and projects related with food and agriculture.  

In principle those activities and projects are driven by either internal, local initiatives or external 
drivers and support systems. Internally, a wide array of actors and decision-makers from 
administration, local legislation (e.g. city council): civil society (e.g. transition town movement) 
or local businesses (e.g. organic food producers) can be found as being initiators and driving 
forces behind the food policy and planning activities. Especially Local Agenda 21 processes 
and the related action programmes at local level play a relevant role for the initiation of food 
projects in the studied cities. For example the farmers’ markets in Cologne and Dusseldorf 
were established with the involvement of the Agenda offices and other local actors. 

Due to the limited room for manoeuvre of the municipalities, policy actions, activities and 
projects often rely on external triggers and funding sources, such as national and international 
programmes and promotional institutions (e.g. WHO Healthy Cities, School Fruit Scheme of 
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the European Commission, Federal Organic Farming Programme). The cooperation with 
universities and research centres with the implementation of innovative and pilot projects, e.g. 
in the field of urban agriculture, was also mentioned as another external driver of food-related 
activities.  

Besides these programmes many of the studied cities are part of city alliances and networks 
working on special topics like climate, energy, health or organic food. Some cities gained 
momentum for common action from aiming at common targets, such as in candidature for 
nominations (e.g. “Fairtrade town”) or in competitions (“European Green Capital Award”). In 
addition, the interviews have revealed that municipal actors are quite well-informed about food 
related activities in other cities; particularly, Munich, Nuremberg, Hanover and Berlin, but also 
other smaller cities have been named as being best practice examples in the field of urban 
food governance. 

Actors and Resources 
Aiming at identifying relevant actors in local food planning and policy activities, we found in 
total 164 actors named in the interviews. To distinguish between their roles, we categorised 
these identified actors into three groups, including: (1) general actors, for example identified 
as relevant for the urban food system; (2) project partners, that are involved in realised projects; 
and (3) strategic partners that joined decision making processes, strategic planning in the form 
of working groups, round tables etc.(Table 2). 

 

Table 2. Actors and their roles in the food system and projects 

Ranking of 
relevant 
actors  

General actors in the 
local urban food 
system 

Actors as project 
partners 

Actors as strategic 
partners 

Total in actor groups 

1 Administration (27) Economy (23) Civil Society (10) Administration (49) 

2 Civil Society (20) Administration (18) Economy (8) Economy (47) 

3 Economy (16) Civil Society (10) Administration (4) Civil Society (40) 

4 Other (15) Other (7) Other (2) Other (24) 

5 Policy (1) Policy (2) Policy (1) Policy (4) 

Source: own compilation based on interviews (frequency of references in the interviews, including 
double mentions). 
 

General actors identified by the interviewed persons as “relevant” players in the local urban 
food system are based in administration, civil society (e.g. foundations and associations in 
environmental and nature protection) and economy (mainly food producers and distributers). 
Public caterers (i.e. schools, hospitals, and enterprises): one-world-initiatives, consumer 
advice centres, churches and academia we subsumed under the category “Other”. Economic 
actors represent the most important partners in implemented projects, followed by 
administration and civil society. Civil society plays an important role in the planning and 
institutionalisation of cooperation structures such as thematic working groups and round tables. 
Hence, the interviewed persons seem to be quite aware of other actors in the food system and 
cooperate mainly with economy and civil society in concrete projects, respectively strategic 
working groups at local level (Table 2).  
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The interviewed persons who are involved in most of the identified urban food projects and 
processes are mainly located in the departments for environment and health or are linked with 
Local Agenda 21 offices (Figure 1). 

 

 
Figure 1.  Sectorial responsibility of the identified food projects. (Source: own illustration 
inspired by Hatfield (2012 p.16)) 
 
Furthermore, a large range of other departments is actually involved in the implementation of 
different food projects as well as steering processes, or will be in the future. The interviewees 
named up to six other departments dealing with food issues on the municipal level (Figure 2). 
A high number of involved departments can be found, if cities either conduct a lot of different 
projects (e.g. Dusseldorf) or follow an more integrated approach like Nuremberg (see Results). 

All in all, we identified ten different departments in the cities, illustrating the wide range of food 
system actors even in the field of administration. Here the departments for health, environment, 
social affairs (including schools) are the most relevant actor groups in administration (Figure 
2). Departments dealing with use of the urban space (city, green areas and landscape 
planning, market office, real estate authority) were mentioned in fewer cities. This might 
indicate that the urban food topic is mainly perceived as an issue of health or environment and 
less of spatial planning. 
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Figure 2. Range of city departments in urban food projects. (Source: Own compilation 
based on interviews). 
 

Internal and external resources are used by actors in administration for shaping food issues 
at local level. External resources include European (three cases) and Federal funds (six 
cases). Otherwise, large environmental foundations (e.g. Deutsche Bundesstiftung Umwelt): 
private sponsoring or penalty fees are providing financial support for project implementation.  

The interviewees often had problems estimating which financial and staffing resources the 
cities invest for food topics. Resources coming from public funding at local level are quite 
limited and the city administrations have mainly staffing resources at their disposal. In most of 
the cases people in existing positions deal with food topics, where they cover as a major or 
minor part of their daily work. Only three cities created additional positions. Basically one to 
five persons deal per city with food or agriculture in full-time or part-time roles. Two quotations 
from an interview summarise the situation in the following way: “There are no specialist units 
or additional human resources, which are dealing with a sustainable food strategy in particular” 
(verbatim translation of citation interview 8). “My work was basically what the city invested in 
this issue” (verbatim translation of citation in interview 5). 

Three cities mentioned that they do not have (additional) financial resources for food topics. 
Financial resources from the city are sometimes available for the implementation of existing 
concepts or programmes (climate protection, Local Agenda 21 etc.). Here actors have a 
budget e.g. to finance events, material for public relations, coordinate work or external 
advisory (Frankfurt, Dusseldorf, Munich, Bremen). Measures were also paid from the current 
budget of different departments or funds that cities have at their disposal. Other sources were 
used by chance within large singular projects like the EXPO 2000 in Hanover, where a lot of 
additional money came in: “This is special project, which would have never been taken place, 
if it was not EXPO, where a lot of additional funding came in from different participants” 
(verbatim translation of citation in interview 5). 
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As their contribution to the steering of food topics interviewees named also the participation 
or coordination of boards and cooperation with different local actors that initiated projects 
without funding from the city.  

Implementation of urban food projects: instruments and measures 
All studied cities use a wide array of instruments for steering food topics at local level. 
Dominating are instruments aimed at the information and education of different target groups 
like children, adult consumers or canteens (Figure 3).  

Informational instruments 

Responsible persons apply different measures like events (e.g. meat-free days): offer 
information in the form of press reports, websites, films or printed materials, organise 
exhibitions, public lectures or workshops. In some cases professional public relation offices 
work in this field. In the group of informational instruments we also summarised measures like 
advisory services, professional qualification in the field of housekeeping and school gardens. 
Administrative actors stated that they perform a lot of informal networking and information 
transfer. Beside this they establish more institutionalised fora for information and knowledge 
transfer like boards, round tables and working groups.  

Economic instruments 

Apart from these soft informational instruments, city administrations strongly influence the 
urban food system by using their market power and formulate requirements for the purchasing 
in public canteens (schools, administrations, hospitals) or lease city owned land exclusively to 
organic farmers. In cooperation with private sector actors (enterprises, farming or marketing 
associations) they support regional marketing and also establish farmers’ markets and market 
halls within the city. In some cases cities fund projects and initiatives from their budget.  

Regulative instruments 

Regulative and planning instruments were used rarely. They consider the preservation of 
agricultural land and water catchment areas or the compliance with certain requirements (e.g. 
organic farming) on land which is rented by the cities. We identified two cities that have an 
informal planning for the agricultural land in their city region. This kind of planning aims at the 
preservation and greening of agriculture (Hanover): and the preservation of agricultural land 
and economic development in the case of Leipzig. Here the cities conduct monitoring of the 
agricultural area as well as of the number of farms and influence land use through the 
formulation of requirements like environmentally friendly farming methods. The agricultural 
programme of Hanover goes beyond existing landscape or rural development planning and 
measures, strengthening the urban-rural linkages through shaping free space for recreation, 
providing fresh food for the urban citizens and creating income possibilities e.g. through the 
promotion of regional value chains etc.   
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Figure 3. Application of instruments and measures in the studied cities. (Source: Own 
compilation based on interviews). 
 

In order to identify good examples, we evaluated the identified instruments and measures 
more systematically by applying the differentiation into problem-oriented and opportunity-
oriented projects, introduced by Stierand (2012 p.12). On the one side, problem-oriented 
projects address one specific problem in connection with the urban food system and 
accordingly focus on a single target. On the other side, opportunity-oriented projects take the 
complexity and interconnectedness of issues related to the food system into consideration. 
Therefore they use a more strategic approach for the solution and consider the food system 
as potential for urban development.  

The projects and related measures can exist on different spatial scales ranging from a plot to 
the city region. They can touch specific policy fields like health or climate protection or 
integrate different fields into a more systemic, holistic approach (Figure 4). If we structure the 
projects and measures according to this scheme, it becomes obvious that most of the 
approaches applied by cities are problem-oriented rather than opportunity-oriented. They can 
be located on different scales, but rarely have a cross-sectorial approach. The organic food 
projects of Munich and Nuremberg (BioCity and BioMetropolis) constitute an exception to this 
pattern. We localise boards and working groups between problem- and opportunity-oriented 
approaches, because of their role as intermediaries or procedural instruments for a 
transformation towards more opportunity-oriented approaches.  
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Figure 4. Orientation of approaches and projects applied by the studied cities. (Source: 
Own compilation based on interviews and Stierand, (2012 p.12)). 
 

Urban food policy best practice: the cases of Munich and Nuremberg  
Among the observed case study cities, Munich and Nuremberg represent best practice 
examples, as they are the only two cities that promote organic food with a broader urban policy 
approach. These approaches (BioCity Munich and Organic Metropolis Nuremberg) are well 
communicated and documented through city resolutions and reporting systems. The cities 
facilitate the implementation through self-commitments, adequate structures and resources.  

In Munich the process for the BioCity project (“Biostadt München”) has been developed based 
on Local Agenda 21 processes and two city resolutions in the years 2006 and 2008. The 
resolutions define goals, and implementation including financing. Under the motto “ecological 
- regional - fair” the project aims at increasing the share of organic food from the region and 
fair traded food from the international market. Within the BioCity project there are three lead 
projects, which focus on different target groups: bio for children, bio in the catering business 
and bio in city administration. Measures like public relations and consumer information aim to 
increase the awareness of an organic diet. In a recent resolution (2013) the city council 
decided to increase the share of regional organic products in city institutions and events up to 
20%. A report for the city council about activities and achievements is planned for 2015, but 
has not yet been published (RGUM, 2006, 2008, 2013). 

The Department of Health and Environment, Munich (RGUM) is responsible for the 
implementation and steering of activities. Therefore one major position was created 
additionally, so that two persons are responsible for the project. They have a fixed budget for 
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equipment and activities at their disposal. The funding is carried out through redirection of 
funds and public-private partnerships (RGUM, 2008)  

In Nuremberg the steering of food topics had already started in the year 2003 with the 
resolution to increase the share of organic and regional products in public administration up 
to 10% within five years. In the last resolution of 2014 it was decided to proceed with the 
project Organic Metropolis Nuremberg (“BioMetropole Nürnberg”) until 2020 and achieve a 
share of 25% in city facilities and 20% organic agriculture in the region (Stadtrat Nürnberg, 
2003, 2014)  

In comparison to Munich, which focuses mainly on changes in food consumption, the 
approach of the city of Nuremberg is much broader and targets the whole food chain from 
agricultural production, through processing to consumption. For this aim the city formulated 
five action fields (Nürnberg, 2012): which include: (i) children and youth in schools and 
kindergartens; (ii) events and markets; (iii) canteen kitchens and bulk consumers; (iv) 
consumer information and public relations; and (v) promotion of organic enterprises and 
conversion to organic agriculture. 

In the resolutions of 2003 and 2008 the municipality established a specific working group in 
the administration and assigned them the responsibility of implementing projects and reporting 
duties. Organic Metropolis Nuremberg and its forerunner projects are organised as horizontal 
projects with the involvement of various city departments. The project coordination is localised 
in the Department for Health and Environment, which has two full-time persons for the 
networking activities and internal and external communication. Only since 2008 has the city 
committed itself to provide a fixed budget and adequate personal resources. Additionally the 
responsible administrative actors acquire successful financial resources from sponsors and 
public funding programmes (Nürnberg, 2008; Stadtrat Nürnberg, 2003).  

The working group initiated a large regional network in order organise the activities and 
information flows more efficiently. As far as in the region a lot of organic food enterprises are 
located the cooperation and cross-linking with the Chamber of Industry and Commerce, the 
guild of organic agri-food business (i.e. Bio Innung) and the Nuremberg Fair, which organise 
the BIOFACH – “the world's leading trade fair for organic food” (Nürnberg Messe GmbH) are 
of strategic importance (Nürnberg, 2014). Together with Munich the city of Nuremberg 
promoted the German BioCity Network, which formed in the year 2012 at the BIOFACH fair 
and cooperates with the European network “Città del Bio” (Nürnberg, 2014).  

Discussion 
Our findings show that in Germany integrated urban food policies and their communication 
and implementation in the form of urban food plans or strategies are still in their early stages. 
Actors in the administrative and planning departments are not aware about the concept of 
strategic urban planning and its potential for urban development. But they are quite aware of 
other relevant actors in the food system and cooperate mainly with economy and civil society 
on concrete projects or in strategic groups at local level. This constitutes a good basis for the 
future development of an urban food strategy.  

Food-related policy and planning action is often driven by individuals in administration and civil 
society initiatives, but often lacking financial and staffing resources as well as continuity. The 
cities use for the implementation of their food policies mainly internal human resources and 
external funding, e.g. from funding programmes at a national and EU-level. The administrative 
actors are quite creative in acquiring external sources also from the private sector and 
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foundations. However, due to the high dependency from existing funding schemes and periods, 
we evaluate the urban governance capacity as rather limited. Moreover, due to the difficult 
financial situation of many municipalities in Germany (e.g. Berlin, Bremen) it will be quite 
unlikely that there will be additional resources for designing and implementing an urban food 
strategy. In this case the establishment of Food Policy Councils by civil society as a first step 
could be an option. 

Up to now, municipality administrations and other regional actors are engaged in the food topic 
with a strong sector approach (like environmental, climate and farmland protection, economic 
development, social affairs and health) and use a wide array of steering instruments, where 
informational instruments and public procurement policies were dominating. Changing public 
procurement strategies by re-localising, greening and moralising the purchasing of food is a 
powerful (market) instrument of city governments and semi-public actors for enhancing the 
sustainability of the food system (Sonnino, 2009; Wiskerke, 2009). Here we see also for 
German cities and towns a still unexploited potential (Arens-Azevedo, 2012; Morgan, 2006) 

In our research we identified municipal approaches that are rather problem- than opportunity-
oriented. Holistic approaches are mainly absent, with the exception of the organic food 
projects of the cities of Munich and Nuremberg. We find these good examples for urban food 
policies and furthermore cases for food sensitive planning (Donovan et al., 2011) with the 
sectorial approach of municipal agricultural planning in Hannover and Leipzig. But we could 
not identify examples for an integrated urban or regional food (system) planning (APA, 2007; 
Raja et al., 2008). The status quo in Germany seems comparable with the situation in the 
Unites States around 15 years ago as described by Pothukuchi & Kaufman (2000).  

Food system planning and other complex issues like sustainability (e.g. Local Agenda 21) or 
climate protection are quite new fields for policy and planning on the municipal level. They 
have in common the need for cross-sectorial thinking, and a limited body of regulatory 
instruments and resources for policy implementation on this level (Mendes, 2008).  

The mainstreaming of the food topic, e.g. through international initiatives, the participation in 
thematic city networks, EU policy schemes (e.g. school fruit scheme) or the Milan Urban Food 
Policy Pact (2015) can serve as drivers for an enhanced commitment and awareness-raising 
at local level. Especially thematic city networks can be adequate working platforms for 
knowledge exchange and fostering innovation in this field. More integrated urban food policies 
are needed to overcome sectorial thinking and acknowledge the cross-cutting nature of food 
policy.  

Driven by the Milan Urban Food Policy Pact ("Milan Urban Food Policy Pact") two of the 
studied cities (Berlin, Cologne) have recently created Food Policy Councils. While in Cologne 
the city administration is involved, we can observe in Berlin the parallel development of a 
municipal initiative (top-down) and a network of citizens (bottom-up) including actors from 
policy, civil society, NGOs, farmers, gardeners, academia etc. This shows again cities 
development of governance structures and instruments which reflect their local needs and 
capacities.  

Conclusions 
If policy and planning in cities and towns came to the decision that food is an important urban 
topic and should be steered, place based strategies and approaches are required. Resource 
allocation models are also needed, starting with informal knowledge exchange. In addition, 
institutionalised steps like the development of networks, sharing experiences on different 
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funding options or on personnel resource sharing make sense. Professional innovation 
brokerage for food policy, and forms aiming at establishing new financing models within 
established and novel institutions could also become promising models. A more targeted 
selection of policies and implementation of instrument mix should be applied. Already a 
smarter integration of existing policies and instruments might be valuable for bringing urban 
food policy objectives to a higher degree of effectiveness (reaching objectives) or efficiency 
(reducing cost). Promising novel combinations might lie in combined information support 
measures, connected to novel civil society based financing mechanisms (e.g. crowd funding) 
and to incentives for cooperation between farmers and consumer groups (rural development 
payments, European Innovation Partnerships). 

The study presents a snapshot of the situation in German city administration and is so far 
based on single actor perspectives from city administrations. In on-going research we want to 
deepen the questions of legitimation, barriers and achievements. Future research about food 
policy and planning in Germany could touch topics like food governance in smaller cities and 
city regions, the role of actors outside administration, study the governance processes in the 
establishment of Food Policy Councils in German cities and towns, or check the feasibility of 
existing regulatory and planning instruments for urban food planning.  
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Abstract: Urban food system governance is especially complex, comprising of a dense 
configuration of heterogeneous interacting individuals, organisations and institutions. We 
conceptualise this governance as a process. Within it, multiple state, customary, civil society 
and vernacular institutions, with different objectives, interact as they attempt to exert their 
preferred mode of governance on each other and other actors. Such governance systems are 
created recursively, as subjects negotiate attempts to govern them. We demonstrate these 
processes using interview and observational data from research and policy-making activities 
in Tamale, Northern Ghana. These activities took place within the context of the 
UrbanFoodPlus research project on West African urban food systems. We show how farmers, 
chiefs, NGOs, consumers and local authorities interact around the themes of irrigation and 
land. As they shape the governance process, they use strategies described in models of 
institutional and forum shopping. Actors take advantage of overlaps and ambiguities in 
governance to make selections between different discourses and institutions and the 
governance modes these represent, for example by acquiescing to irrigation water quality 
norms or challenging a chief’s prerogative to sell land. Actors also create hybrid governance 
systems, comprising multiple institutions. In our case study, they carry out these processes 
within specific fora such as courts, NGO advocacy situations, media platforms and vernacular 
discourse, selecting the arenas that they think will benefit them. In doing this, they lend 
legitimacy to the institutions hosting those fora. We show how food system governance is 
therefore a process co-performed by individual, organisational and institutional actors. 

Keywords: Conflict, forum shopping, irrigation, land, stakeholders, urban. 
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Abstract: In South Africa, centralised food systems not only shape unhealthy food 
environments but also contribute to decreased economic activities and employment in rural 
areas. In contrast, local food systems (LFS) can promote more equitable, empowered and 
resilient local communities. This study explores the governance of programmes supporting 
local food production and distribution. National food security, nutrition and agriculture policies 
and programmes were analysed and implementation of three government-supported projects 
investigated, conducting focus groups and interviews with different actors. A right to food lens 
was adopted, focusing on the commitment of programmes to the human rights’ principles 
Participation, Accountability, Non-discrimination, Transparency, Human dignity, 
Empowerment, and Rule of law (PANTHER). While the legal framework in South Africa is 
supportive towards LFS, various challenges are being experienced with regard to 
implementation of programmes, such as lack of transparency and accountability of projects, 
and limited participation and empowerment of beneficiaries. The focus is on food production 
while important aspects of LFS such as healthy nutrition and environmentally sustainable 
production and consumption are neglected. The projects observed have the potential to 
empower farmers and the wider rural community and therefore to promote LFS if training, 
infrastructure, tools and production inputs reach beneficiaries. We conclude that adopting a 
right to food lens enables people to be perceived as rights holders instead of beneficiaries, 
who actively participate in programmes that promote LFS and enhance rural livelihoods. The 
PANTHER principles can serve as a guideline to assess and monitor projects in order to reveal 
the potentials and constraints of LFS.  

Keywords: Governance, local food systems, sustainable development, right to food, 
PANTHER principles, South Africa 
 

Introduction 

Background and objectives 
The South African government aims at eliminating poverty and reducing inequality by 2030. 
Agriculture was identified to be a priority area in achieving this goal (National Planning 
Commission (NPC): 2012). Despite growing per capita income (Organisation for Economic 
Cooperation and Development, 2013) and being nearly self-sufficient in agricultural production 
(United Nations Environment Programme, 2015) South Africa remains one of the most 
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unequal societies in the world (NPC, 2015). As the South African National Health and Nutrition 
Examination Survey (Shisana et al., 2013) showed, more than a quarter (26%) of the 
population - especially rural households - are food insecure. Yet, South Africa has a high rate 
of obesity, especially among women (42% with BMI≥30 kg/m2) related to unhealthy eating 
patterns.  According to the former UN Special Rapporteur on the right to food (De Schutter, 
2012) current centralised and highly commercialised food systems in South Africa favour these 
unhealthy eating patterns and hinder sustainable rural development. 
 
Based on the history of racial discrimination and inequality, South Africa is characterised by 
highly unequal farming systems, namely the commercial farming sector and the emerging 
smallholder sector. Bridging this gap poses the main challenge to South Africa, with 
strengthening Local Food Systems (LFS) being one of the suggested solutions, wherein strong 
governance structures are considered crucial (De Schutter, 2012).  
 
The aim of this study was to assess South African policies and programmes that promote 
sustainable rural development, with a focus on LFS. Existing policies were analysed (macro 
level) and the implementation of selected programmes examined in Vaalharts (meso and 
micro-level). Emphasis was further laid on determinants for success and failure of these 
programmes with regard to their commitment towards the human rights (PANTHER) principles: 
Participation, Accountability, Non-discrimination, Transparency, Human dignity, 
Empowerment and Rule of law (Food and Agriculture Organisation of the United Nations 
(FAO): 2014): thus their contribution to the realisation of the right to food.  

Local food systems 
LFS are regarded as a crucial measure to counteract some of the detrimental effects of global 
food crises and modern food systems by creating more equitable, empowered, and resilient 
local communities, particularly in rural areas (McKibben, 2007). To date, there is no generally 
agreed definition for the concept of LFS. Drawing on different international classifications and 
the geography of the research area, this study considers products as being local when they 
are produced and consumed within a radius of 50km. Kelly and Schulschenk (2011 p. 563-
564) describe local food economies as “[t]he flow of resources (financial, human, social, 
environmental and others) within a network of community based enterprises that produce and 
distribute food at the local scale for local consumption.” There is a direct and immediate link 
between actors within this network based on personal interaction of farmers and consumers 
(Hinrichs, 2000). Lemke and Bellows (2016) refer to the inherent characteristics of LFS in 
which civil society plays a crucial role and wherein an integrated public-private-civil society 
approach strives for healthy, just, and sustainable local food economies. They further argue 
that the human right to food provides a useful framework to promote participatory LFS. 

Right to food 
In South Africa the right to have access to sufficient food and water is embedded in section 
27(1)(b) of the Constitution (Republic of South Africa, 1996). It guarantees every citizen the 
justiciable right to have regular, permanent and unrestricted access to adequate and sufficient 
food. The human right to food was first mentioned in the Universal Declaration of Human 
Rights of 1948 (FAO, 2014). Building upon this declaration, the 1966 International Covenant 
on Economic, Social and Cultural Rights (ICESCR) was adopted and entered into force in 
1976 as the “(…) most important binding guarantee of the right to food (…)” (Söllner, 2007 
p.293). State parties recognise “the right of everyone to an adequate standard of living for 
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himself and his family, including adequate food” (Article 11.1) and “the fundamental right of 
everyone to be free from hunger” (Article 11.2). In the context of human rights, people are 
regarded as rights holders and states as duty bearers that have obligations towards rights 
holders. In order to clarify states’ obligations regarding the right to food in international human 
rights law General Comment (GC) 12 on ‘The Right to Adequate Food’ describes what is 
understood as adequacy and sustainability of food availability, stability and accessibility. It 
also highlights states’ obligations to progressively fulfil the right to food, imposing three types 
of obligations: to respect, protect and fulfil (facilitate and provide) the right to food (FAO, 2014). 
According to the Right to Food Guidelines (FAO, 2005 p.9) “States should (…) promote good 
governance as an essential factor for sustained economic growth, sustainable development, 
poverty and hunger eradication and for the realisation of all human rights including the 
progressive realisation of the right to adequate food”. Progressive realisation of the right to 
food implies that the state continuously and proactively takes appropriate legal, administrative 
and operational measures towards the full realisation of economic, social and cultural rights, 
even when resources are scarce. The state has to tailor measures and programmes for the 
most disadvantaged groups in society. In South Africa, this refers especially to the groups 
affected in the past by racial discrimination (McLaren et al., 2015). In order to make the right 
to adequate food internationally justiciable, the Optional Protocol to the ICESCR was adopted 
by the UN General Assembly (2008). Policy formulation and laws should be guided by the 
seven human rights (PANTHER) principles (FAO, 2014).  

Methods 
This study is part of a project funded by the Programme to Pro-Poor Policy Development 
(PSPPD2) of the South African Department for Planning, Monitoring and Evaluation, in 
partnership with the EU. The project is situated at the African Unit for Transdisciplinary Health 
Research (AUTHeR): North-West University, South Africa and investigates the potential of 
LFS for rural sustainable development in the Vaalharts region. Situated in the Northern Cape 
and North West provinces, this region comprises the largest irrigation scheme in South Africa. 
The relevance for this project emerged from ongoing research on “Sustainable diets in rural 
South Africa - Linking nutrition, food systems and the environment at local level” carried out 
since 2013 (Claasen et al., 2015): highlighting that rural households encounter unhealthy and 
unsustainable diets, with LFS not being fully utilised. Thus, the potential role of LFS in 
contributing to economic activities, livelihood diversification, and enhanced food security and 
nutrition required further investigation.  

A conceptual framework (see Figure 1) was developed guiding data collection and analysis. 
In the centre of the framework are the six sustainability dimensions of LFS derived from the 
Sustainable Development Commission (2011) as applied in the larger project, with several 
sub-studies investigating these dimensions: economics, environment, food quality, socio-
cultural aspects, nutrition and health, and governance. The present study focuses on 
governance aspects of the agricultural programmes investigated here, and integrates a right 
to food lens by applying the human rights PANTHER principles to assess how these 
programmes perform regarding governance, and whether they are supportive towards LFS 
and sustainable development. From a rights-based perspective the state is considered as a 
duty bearer towards rights holders (FAO, 2014) such as smallholder farmers and consumers, 
and therefore has an obligation to design policies and programmes that contribute to the 
realisation of the right to food.  
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This study followed a qualitative research design. National programmes that shape various 
agricultural projects in Vaalharts were analysed and their implementation was investigated in 
three ongoing projects: a female farmers’ group rearing broilers, a school garden initiative, 
and a local farmers’ market initiative. Various actors are involved in production, distribution 
and consumption of local food, such as local government officials, distributors, schools, and 
NGOs, as illustrated in Figure 1. Relevant questions are: do rights holders (e.g. smallholder 
farmers) participate in programme implementation?; are duty bearers (e.g. local government 
representatives) held accountable regarding their performance?; is information shared 
appropriately among all actors involved? A focus was further laid on identifying communication 
and resource flows among actors, as these are essential for identifying specific characteristics 
of the LFS. 

  

Figure 1. Conceptual framework adopting a right to food lens to explore local food 
systems and actors involved (partly based on Sustainable Development Commission, 2011; 
Claasen et al., 2015) 
 
Semi-structured interviews and informal conversations were conducted with different actors 
involved in the selected programmes, exploring their perceptions specifically regarding 
governance. This included interviews with representatives from local and provincial 
governments (duty bearers): municipality (n=2): local Department of Agriculture (n=3) and 
provincial Department of Education (n=1). In most cases, government representatives were 
able to provide information on several of the projects investigated, as the boundaries with 
regard to funding streams and responsibilities of the various programmes was not always 
clearly differentiated. Interviews were further conducted with rights holders such as 
programme beneficiaries (n=5) and food system actors in the retail sector (n=2): customers 
(n=3) as well as with key-informants such as business consultants (n=1) and local NGOs (n=2). 
In addition two focus group discussions (FG): one with 8 farmers who were beneficiaries of 
implemented programmes, and the other one with 5 members of a farmers’ cooperative were 
employed. In addition, non-participant observations were carried out and recorded in a field 
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book. At least two beneficiaries and one other food system actor per project were interviewed   
in order to gain a balanced perspective. 
 
All data resulting from observations and interviews were transcribed and then processed using 
the computer-based analysis software ATLAS.ti. Content analysis was conducted to single 
out local actors within the food system, their role as well as their communication strategies. 
Moreover, potentials and constraints of programmes’ contribution to LFS as well as their 
contribution towards the realisation of the right to food were analysed. 

Results 
  
Overview of policies and programmes  
Several agricultural policies and programmes in South Africa explicitly address national and 
local agriculture and nutrition objectives. At the macro-level, the National Development Plan 
(NDP) guides all political actions to eliminate poverty and inequality by 2030. In line with 
broader framework documents, various programmes were implemented to clearly support 
rural development.  

Analysis of previous research and insights gained during the community entry phase revealed 
four government programmes that shape various agricultural projects in Vaalharts:  
 
Comprehensive Agricultural Support Programme (CASP) 
CASP focuses on post-settlement support. Emerging farmers, including women in rural areas, 
are specifically targeted. Today 70% of CASP funds are directed towards the Fetsa Tlala 
(seTswana for “End Hunger”) production initiative that aims at taking 1 million hectares of land 
under production by the 2018/19 production season (McLaren et al., 2015). 
 
Integrated Food Security and Nutrition Programme (IFSNP) 
The IFSNP provides agricultural production packages to households (Department of 
Agriculture, Forestry and Fisheries (DAFF): no date). At a provincial IFSNP-platform all social 
cluster departments meet on a quarterly basis to discuss their actions regarding food security. 
 
Ilima/Letsema Programme (Meaning “Working together to liberate ourselves from the 
oppression of poverty and to build this nation” in seTswana/Zulu) 
This programme is implemented by DAFF to increase food production through provision of 
production inputs and to rehabilitate irrigation schemes and other value adding projects 
(Parliamentary Monitoring Group (PMG): 2012).  

National School Nutrition Programme (NSNP) 
The NSNP aims at improving attendance and performance in school of South African learners 
in lower income areas by providing a nutritious daily meal. Furthermore, the programme 
encourages the establishment of school gardens and other production initiatives and promotes 
healthy lifestyles and nutrition education (Department of Basic Education (DBE): 2009).  
 
The following section provides insights into the local implementation of the above mentioned 
four programmes in three projects in the Vaalharts region and their direct and indirect impact 
on different actors in local communities. 
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Three case studies of project implementation in Vaalharts 

Chicken meat production (CASP and Ilima/Letsema Programme) 

Background and origins 
According to one of the farm managers rearing broilers in barns, they previously experienced 
serious cash flow problems until the farm was about to be auctioned. A national government 
official who grew up in this village initiated a comprehensive support strategy. A steering 
committee was formed consisting of farmer group delegates, extension officers, the director 
of the district Department of Agriculture as a mentor, and consultants,  in order to provide 
guidance, training and to monitor progress.  
As stated by the female farm manager and the mentor, the Comprehensive Agricultural 
Support Programme (CASP) and Ilima/Letsema programme were implemented. The mentor 
clarifies that CASP funds were spent on infrastructure development such as renovation of 
chicken houses and the abattoir. Ilima/Letsema funds were directed towards machinery and 
production inputs, i.e. chicks and feed.  

Specific characteristics of Local Food Systems 
The chicken project depicts several of the previously described LFS characteristics. The farm 
manager remarks that the departmental support contributed to an improved performance of 
the farm. The programme support initiated a flow of financial and human resources within the 
LFS. The farm is today capable of permanently employing 56 workers from the local 
community, who buy meat at this farm. The farmers, the mentor and the consultants explain 
that meat is mainly marketed directly from the farm. This is why it can be offered at a 
comparatively low price and constitutes a quality source of protein affordable and accessible 
to the local poor.  
 
A local NGO and a retailer mention that low prices, good quality and proximity are the reasons 
why they purchase at the farm, as do schools, crèches, hospitals and a prison. Moreover, local 
retailers (supermarkets, spaza shops and tuck shops) are purchasing chicken in bulk and 
distributing them to the wider community. There are no contracts between distributers and the 
farm because the business is based on immediate, personal contact between the farm and its 
customers. Nevertheless it is important to foster contracts with other government departments 
and institutions in order to find reliable customers when using the full production capacity in 
future.  

However, the mentor and the farm manager point out that production inputs such as feed and 
chicks are purchased from a distance of 300 km, contributing to high costs and resulting in the 
project not yet being sustainable.  

Compliance with PANTHER principles 
Strong participation of beneficiaries in the implementation process of the programmes can be 
identified. Accompanied by the steering committee of experts the farmers were involved in 
project planning and development. Due to their intensive collaboration over a period of four 
years, the close relationship with the Department of Agriculture contributes to a sense of 
accountability on both sides. Farmers state that an extension officer and their mentor are 
always available for advice. Beneficiaries don’t perceive any discrimination in terms of gender 
or ethnicity, stating that the project provides dignity and empowers them. They share their 
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knowledge with young people and other farmers, contributing to improved communication and 
enhancing broader participation and transparency.  
 
Vegetable garden in a secondary school (NSNP and IFSNP) 

Background and origins 
The garden was initiated in 2008. According to the DAFF district director it was benefiting from 
the IFSNP that provides seeds, fertiliser, cover nets, water tanks, tools, basic training and 
extension services. The Department of Agriculture visits the site occasionally to monitor the 
project. The garden workers who are all women state that farmland, water and electricity are 
provided by the school, while they contribute some of their harvest to school meals as part of 
the NSNP. The women have already won two competitions related to female farmers and 
school gardens, but complain that the school governing body claimed the prize money 
although the school did not contribute to the garden work. This resulted in a conflict.  
 
Specific characteristics of Local Food Systems 
The workers and the agriculture teacher feel that the project is well integrated into the local 
community and is providing affordable, healthy food to the local community. They regularly 
sell to a crèche, a disability organisation, pensioners and households, especially for functions, 
as illustrated by the following quote: 
 

“The community, they give us support […] they phone me and then “Oma, I want ten 
bundles of spinach I’ve got a party, I’ve got a tombstone, I’ve got a funeral, I’ve got this” 
– I must […] feed the community. Without community we shall never have the money.” 
(Female garden worker, 15th of December, 2015) 

 
The school does not offer any nutrition education, which is supposedly part of the NSNP. On 
the contrary, NSNP and IFSNP do not utilise the potential to create synergies. A provincial 
government official reveals that there is no coherent strategy on how to implement and fund 
food production which would require cooperation with the DAFF. Communication between the 
DBE and the DAFF is stated to be difficult and political will - even within the DBE- seems to 
be missing.  

 “Their [DAFF] own district officials used to sit with us and then we would plan. And 
then give them a list of schools. But at the moment they are not really doing it.” 
(NSNP manager at provincial level, male, 28th of November, 2015) 

This lack of communication at provincial level negatively affects local implementation.  
As stated by one worker, face-to-face interactions and trust exist between the vegetable 
farmers and their local customers, but not towards the school. Workers share their knowledge 
with young people who perceive the garden as a way out of unemployment, contributing to 
the sustainability of the project.  

Compliance with PANTHER principles  
According to the workers the IFSNP was implemented in a participatory manner. Beneficiaries 
were asked what they would require to improve the garden. Assistance was provided once 
and occasionally the extension officer visits the project, contributing to accountability. 
Referring to the DBE the NSNP is currently only providing a budget for the school feeding 
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scheme, which is neither implemented in a participatory manner nor can clear accountability 
mechanisms be made out. However, the DBE claims that it contributes to the accessibility of 
nutritious food for learners and that the Department is currently developing a monitoring tool. 
The conflict about the prize money between workers and school is pointing to a lack of 
communication, transparency and accountability mechanisms at different levels in several 
programmes. Even at provincial level the DBE admits that communication is missing and 
responsibilities are not clearly assigned. This violates the human rights principles of 
transparency and accountability. Nevertheless, the workers feel empowered and have gained 
dignity through the programme. The women can manage the garden without support and have 
a source of income. 
 

Smallholder farmers’ market (CASP) 

Background and origins 
The CASP-funded project was initiated in 2010 by the Department of Agriculture and a group 
of farmers.  An extension officer states that the market is a trial for an Agro-Hub that is currently 
built as part of the national Agri-Park programme. The Hub is supposed to provide storage 
and processing facilities for smallholder farmers’ produce, to provide bigger bulks of produce 
to customers and to make fresh produce available to the local community. Further, the market 
will be the outlet of the Hub once it is finalised. The market involves 14 CASP-funded small 
scale farmer projects selling vegetables, meat and fish on a fortnightly basis.  
 
Specific characteristics of Local Food Systems 
The farmers in the market committee highlight that the vegetable projects do not only provide 
employment to local people, they also make healthy food available and affordable. The 
extension officer in the organising committee points out that through direct marketing and 
transport costs covered by the DAFF, food prices can be kept low compared to big retail outlets 
in town. As indicated by the market manager of a local supermarket it is attractive for him to 
cooperate with local farmers: 

“I think local it’s fine because it’s cheaper. You can check everything that you buy from 
local farmers, very, very cheap […] you get fresh stuff from there.”  
(Male market manager of a local supermarket, 14th of December 2015)  

Still, local produce accounts for only 3% of his supermarkets’ assortment. An essential 
element highlighted by the market committee is the personal, immediate relationship between 
smallholder producers, consumers and the DAFF.  

Compliance with PANTHER principles 
The market committee and the director of the district Department of Agriculture report that the 
market was initiated by farmers and is now jointly managed by the elected committee and 
extension officers. Extension officers organise the transport of all farmers. This allows a broad 
participation in the project and integrates farmers who otherwise could not afford transport. If 
there are any concerns or complaints, farmers can directly get in touch with the market 
committee. However, when looking at on-farm support provided by the Department in the 
villages, all participants highlight the missing availability of extension officers, which is mostly 
due to limited staff capacity, resulting in a lack of accountability, transparency and 
empowerment. Although farmers can sell some of their produce through the market, actual 
production support is neglected. Many farmers state that they therefore look for other support 
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and sometimes benefit from funding opportunities such as the national lottery, the British High 
Commission or the Independent Development Trust. They claim a general lack of skills and 
training and call for stronger support in this regard.  According to the CASP design, training 
and knowledge management would be an integral part of the programmes. However, actual 
implementation is limited to the provision of inputs, equipment and improved market access. 
This results in dependency on the department, and thus in a lack of participation and 
empowerment.  
 

Discussion 
Findings demonstrate that there is a wide range of support programmes and a policy 
framework supportive towards more localised food systems and towards progressively 
realising the right to food in South Africa. However, projects often seem to have a local 
orientation rather by default. At local level, distribution of food is found mainly in close proximity 
to the investigated projects, however in a rather unorganised manner. Recent efforts to 
combine smallholder food production with an organised local distribution infrastructure in the 
form of a local market as promoted by the Agri-Park initiatives are promising and encouraging. 
Whether these initiatives will be successful and sustainable requires further investigation. The 
former UN Special Rapporteur on the right to food (De Schutter, 2012) points out that 
coherence and practical implementation of programmes face various challenges in South 
Africa. Cresswell Riol (forthcoming) who investigated the implementation of the right to food 
among emerging economies, also known as the BRICS states, stresses that implementing 
policies effectively at community level poses a major challenge to South Africa because 
coordination between the state and civil society is missing.  

Smallholder farmers worldwide face multiple barriers with regard to accessing local food 
markets, such as capacity constraints, lack of distribution systems, limited education and 
training, or uncertainties regarding regulatory processes (Martinez et al., 2010). Our findings 
show that governmental programmes in South Africa assist emerging and smallholder farmers 
mainly with financial incentives to increase production of food, supplying infrastructure and 
production inputs. The Fetsa Tlala initiative that aims at large-scale production of staple food 
is currently the government’s new flagship food security programme (McLaren et al., 2015). If 
implemented without accompanying programmes that offer training in how to use those inputs 
and how to manage and market the produce, the impact of Fetsa Tlala might however be 
limited. It is further unlikely that the focus on staple food production for national and 
international markets will serve to support LFS and to realise access to local, affordable, 
healthy and diverse diets, aspects that are urgently needed in light of the ongoing challenge 
of malnutrition and unhealthy diets. Binswanger-Mkhize (2014) argues that governmental 
agricultural programmes do not have a significant impact on production, food security, 
employment and market access because approaches that target the whole farm as a business 
are neglected. Additionally, investments are often not matching the needs of beneficiaries, 
inputs arrive too late and marketing support is lacking (Business Enterprises, 2014 as cited in 
Binswanger-Mkhize, 2014 p. 261).  

Findings further reveal that extensive support by DAFF seems to be aimed at larger projects 
such as the chicken farm and the farmers’ market in our study. This could be explained by the 
lack of extension officers and therefore the need to concentrate on selected projects. McLaren 
et al. (2015) point out that extension services geared at small- scale farmers are expensive 
and labour intensive and do not fit actual financial, administrative and human resources 
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allocated to CASP. This trend may adversely affect the support given to smallholders. As Hall 
and Aliber (2010) point out, while the budget of CASP is constantly rising, fewer small-scale 
farmers are benefiting from it. The case of the chicken farm in this study demonstrates that 
individual commitment and participatory programme implementation are important factors 
contributing to success. This is in line with Binswanger-Mkhize (2014) who found that intensive 
participation of beneficiaries is crucial throughout the project cycle, including the identification 
phase, planning, and implementation as well as with regard to financial management. Giving 
more responsibility to beneficiaries would further allow government officials to focus more on 
land acquisition, investment plans, supervision of financial management and implementation 
of projects. 

It further becomes obvious that certain aspects of the holistic concept of LFS do not receive 
adequate attention yet, such as consumers’ health, environmental and economic aspects. In 
the example of the chicken farm, inputs such as feed are sourced from long distances, with 
negative implications in terms of financial resources and the environment. Alternative 
considerations towards more sustainable production practices should be the subject of further 
investigation, but were beyond the scope of this study. With regard to integrating aspects such 
as nutritional adequacy, sustainable farming practices and respective training, the NSNP is a 
promising programme implemented in schools. The school garden observed in this study 
shows potential to not only provide nutritious food to students, but also to have an impact on 
nutrition and agricultural education with an ecological orientation. However, the lack of staff 
and financial resources as well as tensions among actors involved seem to be the main 
obstacles to a successful implementation. This is confirmed by the Financial and Fiscal 
Commission (2014 p.84) stating that “the budget allocated does not match the poverty profile” 
of the schools, staff capacities are limited, and centralised organisation cannot meet local 
implementation and monitoring. In addition, Nguyen et al. (2015) stress that not only school 
curricula should be strengthened with regard to nutrition education, but also school principals, 
management staff and school governing bodies have a decisive role to play for creating a 
healthier school environment. 

Lack of broader participation remains a core challenge in practical implementation of 
programmes observed here. This is in line with De Schutter (2012) who, following his country 
mission to South Africa, acknowledges the South African governments’ efforts with regard to 
improving food security but calls for better translation into concrete action. We share his view 
that a way to achieve this is to adopt a rights-based approach. This would enable marginalised 
groups to be integrated in programme design and to be regarded as rights holders who can 
claim certain services from their government as a duty bearer. 

Globally, 164 states have ratified the ICESCR that translates the PANTHER principles into 
legally binding obligations (McLaren et al., 2015). However, most states struggle to meet their 
obligations. A case in point is Brazil that has some of the most progressive policies and 
programmes with regard to the right to food, but faces huge challenges in implementing them 
appropriately.  

Further research could investigate how the ICESCR-ratification in South Africa in 2015 actually 
effects policy formulation and the realisation of the right to food. It could also be assessed how 
to facilitate broader participation in policy processes and how to develop appropriate 
communication tools and an inclusive language for duty bearers and rights holders. Research 
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could additionally look deeper into possibilities of how civil society could play a stronger role 
in supporting governmental efforts to promote LFS. 

Conclusion  
Although not referring explicitly to the concept of LFS, South African agricultural policies and 
programmes do support local rural development and have the potential to contribute to 
improved livelihoods in rural areas through various measures. Overall the investigated 
programmes support beneficiaries’ enhanced participation and empowerment and lead to 
visible benefits for them and other actors they are linked to, thereby contributing to the 
realisation of the right to food. However, most programme beneficiaries do not manage to 
keep up their performance when government departments withdraw from the project. A lack 
of staff capacity and lack of communication lead to projects not being fully utilised, thus 
reducing participation, transparency and accountability for the majority of rights holders. To 
date the programmes fail to actively link LFS actors with each other and to integrate 
environmental aspects, health and justice. In order to fulfil the states’ obligations to respect, 
protect and fulfil the right to adequate food, it is a requirement to consider these aspects in a 
comprehensive manner, to harmonise governmental support structures, to clearly assign 
responsibilities and to progressively improve communication. For rights holders better access 
to information is essential for realising their right to food and for holding the state as duty 
bearer accountable to comply with human rights principles. The PANTHER principles 
represent a useful tool for shedding light on the governance of LFS and whether aspects such 
as participation, accountability, and empowerment, are adhered to, applying both to the Global 
South and Global North. 
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Abstract: Within the EU framework 7 project SUPURBFOOD different urban and peri-urban 
initiatives were analysed, which are involved in recycling of nutrients, water and (food) waste, 
short chain delivery of food and multifunctional land use. Backed up by a survey among 262 
private and public experts, recommendations are given concerning how the governance of 
urban food systems could be improved. The survey and the best practice examples showed 
the important role of innovative and flexible organisational and administrative structures of 
local city governments in order to facilitate and support more sustainable and efficient food 
systems in cities. To reduce food waste and optimise recycling much can be done at city level 
with education and awareness rising measures as well as collaborating with innovative private 
initiatives. To shorten food supply chains high priority was given to support farm-to-school 
programmes and promote local and sustainable public food procurement, e.g. with financial 
public support for start-up companies, learning/cooperation networks and specialist advice. 
To ensure a sustainable and multifunctional land use, priority should be given to support of 
innovative SMEs and organisations by enabling access to land for food production and 
developing new ways of managing urban and allotment gardens, aiming at wider societal 
functions in those gardens. There is a need for a more adapted and regulatory framework. 

Keywords: Short food supply chains, food waste, food provisioning, multifunctional land use, 
governance, urban food systems 
 

Introduction 
Within the EU framework 7 project SUPURBFOOD (towards sustainable modes of urban and 
peri-urban food provisioning) different initiatives in seven case study city regions in Europe 
(Bristol, Gent, Riga, Rome, Rotterdam, Vigo, Zurich) and 26 case-studies in the South of Africa, 
Asia and Latin America (Renting, 2015) were analysed. These are involved with recycling of 
nutrients, water and (food) waste, short chain delivery of food and multifunctional land use. 
SUPURBFOOD ran from 2012-2015 and was a project in which SMEs were actively involved 
in the design and implementation of the project. This means that recommendations and a 
number of best practices originated from these SMEs, which were of different kinds (e.g. 
community farm, initiatives for local food and urban gardening, machine ring with engagement 
in recycling, specialised wholesalers for organic and local products, etc.)  Backed up by a 
survey among 262 private and public experts, recommendations are made concerning how 
the governance of urban food systems could be improved.  
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Methodological approach 
The paper focuses on governance and the role of innovative organisations and administrations 
at city level, which deal with three different aspects: a) urban food provisioning, b) recycling 
and waste, and c) multi-functional land use. Expert interviews and workshops were organised 
in seven cities across Europe dealing with these aspects, which are summarised in city reports 
and in three thematic synthesis reports (see www.supburbfood.eu). Many good practice 
examples were described. Based on these reports an on-line survey was conducted among 
public and private experts from June-August 2015 in the participating European countries. 
Altogether 262 persons participated in the survey, including Switzerland (61), Spain (52), 
Latvia (18), Italy (25), United Kingdom (31), Belgium (36) and other countries (39). The total 
response rate was around 37% with differences between countries (e.g. higher in Switzerland 
with a 48% response rate). Most of the respondents indicated a geographical focus of their 
work in city regions (40%) or at regional level (35%). Others worked more at the national level 
(19%) and European Union level (16%). There was a good representation of public 
administrations (27%), market actors (27%), Civil Society organisations (27%), and 
researchers (15%) as well as independent experts (11%). In the survey, 13 closed questions 
were addressed in the above-mentioned three areas, of which, for the purposes of this paper, 
we have selected the responses to those dealing particularly with governance aspects. Other 
questions, not explored here, were more on the personal involvement of the interviewed 
persons in urban agriculture and food issues. The recommendations were presented to the 
respondents who rated them according to the question: “Do you think the recommendation 
addresses the related problem effectively? Please rate from 1 (not at all important) to 5 (very 
important). Qualitative comments were also collected. The results below show that not all the 
questions were always answered; therefore the response numbers are lower than the total 
number of questionnaires received.  
 

Results 

Closing the cycles of nutrient, water and urban food waste 
The survey addressed five questions related to nutrients, water and food waste. The results 
of the survey related to this theme are summarised in Table 1.  

 

Table 1. Importance ranking of five questions related to closing the cycles of nutrient, 
water and urban food waste  

 
On-line survey questions (June-August 2015) Mean Variance Standard 

deviation 
Number of 
responses 

1. City-regional and local governments should 
support grassroots, community, Small and 
Medium Enterprises (SME) and other 
initiatives dealing with sustainable waste 
management and food waste reduction 
through targeted events, awareness raising 
campaigns, funding support and promoting 
examples of good practice. 

4.51 0.68 0.83 196 

2. Local governments, private sector 
companies (including housing management & 

4.19 1.07 1.07 192 

Methodological approach 
The paper focuses on governance and the role of innovative organisations and administrations 
at city level, which deal with three different aspects: a) urban food provisioning, b) recycling 
and waste, and c) multi-functional land use. Expert interviews and workshops were organised 
in seven cities across Europe dealing with these aspects, which are summarised in city reports 
and in three thematic synthesis reports (see www.supburbfood.eu). Many good practice 
examples were described. Based on these reports an on-line survey was conducted among 
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corporations) and civil society organisations 
(CSOs) should allocate space for biogenic 
waste storage and recycling (such as small 
composting sites) in current and new housing 
units. 
3. Policy makers should co-finance innovative 
technologies in sorting and processing of 
biogenic waste (such as biogas units or 
improved composting facilities) to enhance 
compost quality and biogenic waste recycling 

4.11 0.98 0.99 194 

4. National governments should collaborate 
with the private sector and consumer 
organisations to reform policies and 
regulations related to quality grading 
standards of food to minimise food waste. 

4.05 1.22 1.11 197 

5. National governments should collaborate 
with the private sector and consumer 
organisations to develop policies and 
regulations related to expiration dates of food 
to minimise food waste. 

4.03 1.15 1.07 195 

Scale: 5=very important; 4=important; 3=medium important; 2=little important; 1=not at all important 
 

From the survey we can conclude that most experts think in order to reduce food waste and 
optimise recycling the most important and effective measures for city-region and local 
governments would be through targeted events, education and awareness raising campaigns, 
funding support and promoting examples of good practice.  

We also identified and described several good practice examples (Dubelling et al., 2015a, 
2015b) which deal in a creative way with food waste:  

- In Ghent (Belgium), the city hosts a ‘soup kitchen’ Soupcafé in one or their buildings, 
where people cook and eat together food that would otherwise be wasted and 
voluntarily pay a donation for their meal; 

- Rotterzwam is a business growing mushrooms on coffee waste in an abandoned 
indoor tropical waterpark close to the centre of Rotterdam (The Netherlands). The 
coffee grounds (which would otherwise be incinerated) are collected from local cafes 
by cargo bike;  

- FareShare in Bristol (United Kingdom) delivers food leftovers to over 70 organisations. 
The food they supply contributes to thousands of meals weekly for vulnerable people. 
FareShare only has a few employees. Many of their volunteers are, or have been, 
vulnerable for whom training opportunities and support is provided. 

 

Short food supply chains (SFSC) and urban food provisioning 
Regarding short food supply chains and food provisioning three main questions were asked. 
The results of the survey related to this theme are summarised in Table 2.  
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Table 2. Importance ranking of three questions related to closing the cycles of nutrient, 
water and urban food waste  

 
On-line survey questions (June-August 2015) Mean Variance Standard 

deviation 
Total 

responses 
n= 262 

1. National and local governments should 
support farm-to-school programmes and 
promote local public food procurement 
through public kitchens (schools, council 
offices, prisons, old peoples’ homes and 
those contracted to the local government) so 
that they serve local, healthy and seasonal 
food. 

4.59 0.69 0.83 188 

2. Local governments should support, 
improve and expand local food markets and 
food hubs, both physical (facilities, spaces, 
basic infrastructure) and on-line. 

4.25 0.9 0.95 173 

3. Local governments should have delegated 
responsibility for food provision planning in a 
similar and allied way to their responsibilities 
for spatial planning 

3.84 1.32 1.15 174 

Scale: 5=very important; 4 =important; 3=medium important; 2=little important; 1=not at all important 
 

As Table 2 shows, the participants rank effective measures for national and local governments 
to support farm-to-school programmes and promote local public food procurement through 
public kitchens the highest. There were no significant differences between the countries. 
Experts from city regions were more supportive of this measure than those from the national 
or EU level. Respondents from civil society organisations were more supportive of this 
measure compared with those from the policy, market or research area or independent experts. 

Some additional questions dealt with the kind of support. The answers show that the involved 
experts think that local governments should support the development of innovative short food 
chains mainly financially (especially at the developmental stage) as well as with legal issues. 
Independent, local specialist food retailers could be supported by: 1. Incubation support for 
start-up companies; 2. Connection with peers to support learning/co-operation between similar 
companies; 3. Initiation of space and access to basic processing facilities; 4. Specialist advice 
relating to business and finance models. 

We also identified and described several good practice examples (Dubelling et al. 2015a, 
2015b), which strengthen short food supply chain and local/regional food provisioning:  

- The city of Bristol promotes via a “Good Food Plan for Bristol” and a “Food Policy 
Council” the development and strengthening of regional supply infrastructure local 
wholesale markets, food processors, local abattoirs, dairies and farms.  

- RoomeR in Ghent (Belgium) produces an alcoholic beverage using elderflowers 
gathered from trees located in public and private areas in and around the city, reducing 
costs for land and tree production. 
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- The city of Zurich organised, thanks to the strong support of a private foundation 
(Mercator), during a whole month in September 2015, an information campaign 
(“Zürich Isst”) on nutrition, environment and food pleasure (with around 200 events 
offered by 100 organisations/institutions). 

Developing multifunctional urban and peri-urban agriculture and land use 
The results of the survey related to urban agriculture and land use are summarised in Table 
3.  The table shows that the most highly rated and effective measure for local city governments 
would be to support innovative SMEs and organisations which deliver multifunctionality 
through food production, e.g. by protecting and enabling access to land for food production in 
urban and peri-urban areas.  Interesting best practice examples described (in Dubelling et al. 
2015a, 2015b) are: 
 

- In 2013, Rotterdam changed the zoning designation of a large piece of peri-urban land 
to a multifunctional area for education, food production, biodiversity and leisure, 
managed by an initiative. Uit je Eigen Stad (From Your Own Town). 

- The Rome (Italy) and Zurich administrations promote farms in their cities with a special 
website, allowing citizens to buy directly from city farmers. 

- Zürich promotes high biodiversity on 10% of its urban area. The city actively buys land 
to protect these spaces from construction and provides incentives for better 
biodiversity preservation and organic farming. The department in charge supports the 
farms also with investment funds for i.e. stable constructions or farm shops, as well as 
with technical advice. 
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Table 3. Importance ranking of six questions related to multifunctional urban and peri-
urban agriculture and land use  

 
On-line survey questions (June-August 2015) Mean Variance Standard 

deviation 
Total 

responses 
n= 262 

1. Local governments should protect and 
enable access to, and tenure of, land for food 
production in urban and peri-urban areas, e.g. 
by limiting building projects on agricultural 
urban and peri-urban land and renting public 
areas to farmers, including cooperatives. 

4.36 0.98 0.99 174 

2. Municipal governments should work together 
to strengthen capacities, align urban food 
policies and influence relevant regulations (i.e. 
land use policies, biogenic waste recycling and 
short food chains) at national and European 
level.   

4.19 1.06 1.03 173 

3. CSOs should enhance and facilitate 
cooperation between all types of urban food 
producers and gardeners at city-regional level 
in order to strengthen their collective influence 
on local legislation through a dialogue with 
policy makers and other involved stakeholders 
(incl. SMEs). 

4.16 0.81 0.90 173 

4. Local governments together with gardeners 
should develop new ways of managing urban 
and allotment gardens, aiming at wider societal 
functions in those gardens (e.g. community 
building, social inclusion, education, nature 
conservation?) 

4.14 0.95 0.97 173 

5. Local governments should set up an 
integrated food department to ensure greater 
coherence and alignment, increase efficiency of 
the policies and programmes that have an 
impact on the food system (such as agricultural 
land use, green space management, food 
transport and marketing, waste management, 
environmental health and food standards etc.).   

4.01 1.38 1.17 173 

6. National and local governments should 
develop regulations to make (commercial or 
non-commercial) food growing areas 
mandatory in new or renovated housing 
settlements and building projects, e.g. rooftop 
farming, community gardens, allotment 
gardens. 

3.75 1.84 1.36 174 

Scale: 5=very important; 4 =important; 3=medium important; 2=little important; 1=not at all important 

Discussion  
The authors are aware that the survey returns what experts think is most important - it does 
not say what is best or most efficient as experts can be collectively wrong. However the 
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findings are supported by the city-level studies and workshops held in the seven cities involved 
in Europe. In addition we used closed questions which means the survey may have missed 
the most important question (not likely, but still possible) - have you asked also some open 
questions to find out what was missing in the closed questions from your audience? 
 
The survey and the studies at city level have shown that innovative and flexible governance 
and administrative structures are very important to facilitate and support more sustainable and 
effective food systems at city level (Morgan & Sonnino, 2010). Food can be used as a medium 
to link different urban policy objectives to achieve wider societal goals such as community 
building, social inclusion, education, nature conservation, improved health outcomes and 
enhanced quality of life.  

However, in many cities this is only partially achieved. The analysis has shown that different 
sectoral policies that affect food provisioning nowadays tend to be counterproductive and that 
is why more innovative and flexible urban food governance arrangements are needed. 
However the different perspectives of the actor groups and the kind of policy level and socio-
cultural context in different countries and regions has to be taken into account. For example 
experts from the Mediterranean countries and Latvia, ranked the role of national governments 
lower than the experts from the other countries in Middle Europe.  

Different challenges and barriers have to be overcome, as the city region reports in 
SUPURBFOOD Project (2015) revealed. For example, in the city of Zürich there are several 
challenges and barriers the city policies have to deal with (Schmid & Jahrl, 2014).  

- There is still a low awareness and willingness for personal action although food waste 
is more often in the media. Challenges are, for example, the high collection costs.  

- For local and regional provisioning of sustainable food several challenges and 
hindering factors exist: low pressure on policy makers, missing overall city strategy for 
sustainable food beyond departments, partly low professionalism of initiatives, high 
logistic costs for small local companies, existing public procurement and calls for 
tender systems with little flexibility, etc.  

- There is an insecurity of long-term land-use because of conflicting goals of different 
users. The farmers are between a productivity orientation and a nature conservation 
orientation. There is also a competition between urban gardening groups and 
traditional allotments gardens for land.  

- Until now there is insufficient awareness of the population for agricultural land (littering).  

Therefore, it is important that at city level clear strategies for sustainable food provisioning, 
urban and peri-urban sustainable agriculture and food waste reduction & recycling are 
developed and are well coordinated. This is also emphasised in the Milan Urban Food Policy 
Pact 2015, which can be considered as a signal for municipal/regional governments to take 
the challenge of developing innovative and flexible governance and administrative structures 
to govern sustainable food systems. Although in October 2015 over 100 cities signed the 
contract (and later others joined) and expressed a commitment for action, it remains unclear 
if there will be a follow up of this initiative or if it remains just a declaration.  

Conclusions 
In general, the recommendations for improved governance of urban food systems can be 
divided into five strategic fields of action. 

2171



 
First, supporting market development for sustainable and short food supply chains. 
Here, a recommendation is to support independent, local specialist food retailers in order to 
sustain short food chains. Furthermore, local food markets and food hubs, both physical and 
on-line, should be improved and expanded; farm-to-school programmes and local public food 
procurement should be initiated and promoted so that they serve local, healthy, organic and 
seasonal food. 

Second, providing space for civic and business initiatives. In particular, it was seen as 
relevant to protect and enable access to and tenure of land for food production in urban and 
peri-urban areas and to allocate space for biogenic waste storage and recycling in current and 
new housing units. A much stronger collaboration between city administrations dealing with 
agriculture and space planning with urban agriculture and gardening initiatives is needed to 
find land for cultivation and deal with conflicting demands for land (as for example in Zurich, 
see also Bengtson et al., 2004). 

Third, enabling both technical and social innovation from civil society and businesses. 
The experts saw the need to support initiatives and be courageous enough to allow for 
experimentation with new ideas from grassroots, small and medium enterprises (new forms of 
organisations and public-private partnerships). In addition, city regions could co-finance 
innovative technologies e.g. for reducing, re-using and recycling (food) waste. 

Fourth, adapting policies and regulations. Within the regulatory field, the main 
recommendations were to review the quality grading standards, as well as the expiration dates 
of food to minimise food losses. Furthermore, it was recommended to make food-growing 
areas in new or renovated housing settlements and building projects mandatory. This would 
also mean reflecting on how to take this up in land planning laws and policies at city-region, 
national and even EU level. 

Fifth, improve coordination and planning to make use of synergies and knowledge 
exchange within and between administration, civil society and business. These actions 
include, at the administration level, setting up an integrated food-planning department with 
sufficient financial resources to ensure greater coherence and efficiency policies affecting food 
(e.g. like London Food Board); and to link up with other cities to strengthen capacities, align 
food policies and influence relevant regulations (national, EU). Moreover, efforts are needed 
from both administration and civil society to enable a dialogue between both. Therefore, civil 
society organisations should join forces and campaign together for the right to better food for 
everyone in urban areas. 

These five strategic fields show that improving governance of urban food systems entails a 
comprehensive view of this system. It requires a high level of openness towards new actors 
and actions (initiatives as well as business models), and needs to consider and encourage 
divers approaches: business driven, civil society driven, and make use of the room for 
manoeuvre of administration. New governance models also need to acknowledge the widely 
spread expertise on shaping urban food systems that exists in society, business and 
administration. The challenge and skill is to bring these different forms of expertise together 
and deepen a fruitful critical exchange. The analysis of the role and business models of the 
SMEs in the different city regions and the several city workshops with stakeholders showed 
the important role of private and business-oriented actors, supported by civil society 
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organisations, in taking a leading role in developing more sustainable urban food systems. If 
these actors collaborate well together they are also able to influence city administrations and 
policies in a more long term perspective. 
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Abstract: This study analysed consumers’ perception of the safety of milk and cheese 
produced by settled Fulani pastoralists (SFP) in Ogun and Oyo States, Nigeria in terms of 
microbial and organic contaminations using the Health Belief Model (HBM). Data were 
collected from 55 pastoralists and 222 consumers of pastoralists’ milk and cheese from 13 
communities in the two states. Two hundred and twenty (220) milk and cheese samples were 
collected for heavy metals and bacteriological analyses. Descriptive statistics were used to 
analyse social data while the heavy metals were investigated using an Atomic Absorption 
Spectrometer. Furthermore, the study investigated bacteria present in the milk and cheese 
samples using standard micro-bacteriological methods.  The result of chemical analysis shows 
contamination with Zinc, Copper, Chromium, Lead, Nickel and Cadmium. All the heavy metal 
levels analysed were higher than the European Union (EU) of 5.0 ppm permitted for intake of 
heavy metals in food. Results of bacterial analysis showed the presence of Escherichia coli, 
Coliform bacteria and Staphylococcus aureus. These contaminations have grievous 
implications for public health although the HBM analysis shows that respondents’ perceived a 
low risk of susceptibility to disease through the consumption of contaminated SFP milk and 
cheese. They also have insufficient orientation on possible health threats that could result from 
consuming unsafe food products. In conclusion, the perceived benefits to the respondents 
was higher than the perceived barriers, which implies that they have confidence in SFP milk 
and cheese. As a tool for food safety governance, HBM analysis will help in safeguarding 
public health through consumers’ orientation. Enforcement of food safety practices by 
environmental sanitation officers during milking and processing will help to improve the quality 
of milk and cheese produced by SFP households in Nigeria. 
 
Keywords: Health Belief Model, food contamination, susceptibility to disease, milk and 
cheese, Fulani pastoralists, Nigeria 
 
Introduction 
Fulani pastoralists are often described as the largest pastoral group in the world and are found 
in most parts of West Africa in search of pasture for their herds. There are three major Fulani 
sets in Nigeria and this includes Bororo (they are the set of Fulanis that migrated from Kaduna, 
Kastina and Kano), Hausaji (Sokoto and Kebbi) and Baku (Kwara State). The SFP found in 
Southwest Nigeria are majorly Baku. According to Sodiya et al. (2006), the men are 
specialised in herding and cattle business, while the women are specialised in the processing 
of raw milk to cheese.  
 
Consumers’ perception of food safety is determined by the interplay between scientific, 
legal/regulatory, social and economic forces, and goes beyond the avoidance of food borne 
biological pathogens, chemical toxicants and other hazards (Bektas et al., 2011). The 
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increasing complexity and length of food chain has led to an increase in opportunity of 
contamination by chemical or biological agents. In particular, chemical and microbial 
contaminants in food represent an important food safety issue. The physical contaminants 
which could be a result of methods of food production and/or eating habits of consumers have 
given rise to emerging and reoccurring food safety problems (Sirieix et al., 2007; Mohammad 
et al., 2014). Consumers’ perception of choice of food is influenced by their psychological 
interpretation of the benefit that is attached to the food and this could be related to the Health 
Belief Model (HBM). The HBM principles include; perceived susceptibility, perceived severity 
of the disease, perceived benefits of treatment, perceived barriers to treatment, barriers to 
behavioural change, self-efficacy, cues to action and likelihood of engaging in health-
promoting behaviour.  
 
The principle ‘perceived susceptibility’ combines with ‘perceived severity’ to form a perceived 
threat, which may influence how consumers of SFP products will process health information 
and how motivated they are to engage in food safety practices. It also refers to the way 
consumers view the consequences of a serious health event or outcome of consuming SFP 
product without considering food safety practice.  ‘Perceived benefits’ could be the extent to 
which consumers’ believe that, adhering to a recommended health action will effectively 
alleviate a health threat associated with the consumption of raw milk and cheese produced by 
SFP. ‘Barriers to behavioural change’ refers to consumers’ feelings towards performing a 
recommended health action such as engaging in food safety practice. ‘Self-efficacy’ is the 
extent to which consumers of SFP products believe they are capable of performing specific 
behaviours in order to attain certain goals. ‘Cues of actions’ refer to the stimulus needed to 
trigger the decision-making process to accept a recommended health action such as food 
safety practice. These cues can be internal (e.g. chest pains, wheezing, etc.) or external (e.g. 
advice from friends, illness of family member, newspaper article, etc.). The above principles 
determine the likelihood of consumers engaging in health- promoting behaviour. 

 
Methodology 
 
Study Location 
Ogun and Oyo State are two of the states in Southwest Nigeria. These states are occupied 
mainly by Yoruba people who are primarily sedentary arable crop growers and small business 
entrepreneurs. History has it that the movement of Fulanis into the southwest Nigeria dated 
back to the late 19th century during the Dahomey war (Fabusoro et al., 2008). The affected 
Fulanis migrated from the Republic of Benin and settled around the southern guinea of 
southwest Nigeria. 

 
Sampling 
The population of the study involved consumers and processors of milk produced by SFP in 
Ogun and Oyo State, Nigeria. A multi-stage sampling approach was used to select the 
pastoralists and consumers of milk and cheese produced in the two states. Local government 
areas (LGAs) where pastoralists reside were selected purposively based on a high population 
of SFP. Households involved in production of raw milk and processing of cheese were 
selected purposively for Focus Group Discussion (FGD) in each pastoral settlement. The FGD 
involved formal meetings with groups of 5-10 respondents in Ogun State (Yewa North and 
Odeda LGA) and Oyo State (Atiba, Atigbo, Itesiwaju and Saki West LGA). The focus was to 
discuss their reasons for continuous consumption of milk and cheese produced by SFP. 
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Furthermore, a total of 55 processors were selected from each State. From each of the 55 
processors, 10 ml of milk sample and 12 g of cheese sample were collected making a total 
1100 ml of milk samples and 1320 g of cheese samples collected from the two states. Also 
from each state, 111 consumers of milk and cheese were selected purposively to have a total 
of 222 respondents in the two states. 
 
Data analysis 
Two types of analyses were carried out: statistical and laboratory. The statistical analyses 
were used to analyse social data while the laboratory analyses were used for the isolation of 
bacteria and detection of heavy metals in the milk and cheese samples collected. The 
statistical analysis includes frequency counts and percentages. Laboratory analyses such as 
Atomic Absorption Spectrometer were used for investigating heavy metals while standard 
bacteriological methods were employed for the isolation of bacteria as recommended by 
Cheesebrough (2006).  

 
Results and Discussion 
 
Consumers’ perception on safety of milk and cheese produced by SFP 
Consumers’ perception of the safety of milk and cheese produced by SFP was analysed by 
adopting the Health Belief Model. The importance of this model is that it attempts to explain 
and predict health behaviours by focusing on the attitudes and beliefs of individuals. From all 
the dimensions of HBM, 30 statements were developed and subjected to a 5 point Likert scale 
(Table 1). The 30 perception statements were scored along a Likert scale from 5 to 1. 
 
For ‘perceived susceptibility’ of disease, Witte (1992) asserts that susceptibility is measured 
as a person's perception of the likelihood of developing an illness. The results in Table 1 show 
that 41 % of the respondents agreed that their health is at risk when they consume SFP milk 
and cheese while about 49% disagreed with the statement. Many (62%) of the respondents 
agreed that they could be exposed to health problems by what they consume while 28% 
disagreed with the statement and 9% were indifferent. The implication of this is that the 
majority of the respondents perceived the risk of susceptibility to disease through the 
consumption of SFP milk and cheese. 
 
For ‘perceived threat’, 50% of the respondents believed that milk and cheese have major 
consequences on their health while 31% disagreed with the statement (Table 1). This implies 
that consumers have sufficient orientation on possible health threats that could result from 
consuming unsafe products. According to Sturges and Rogers (1996) and Witte (1992), 
perceived threat of a disease can influence how people process health information and how 
motivated they may be to engage in a particular behaviour. With this, there is the likelihood 
that consumers will be willing to receive information that can reveal the safety of the milk and 
cheese. 
 
 
Findings under ‘perceived benefits’ versus ‘barriers to behavioural change’ reveal that 69% of 
the consumers agreed that Fulani milk and cheese are very nutritious and tasty. Only 14% of 
the respondents disagreed with the statement. Most (68%) of the consumers agreed that 
Fulani milk is natural and therefore very nutritious; 18% were indifferent about the statement 
and 13% disagreed (Table 1). This implies that consumers perceived milk and cheese from 
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SFP as natural, tasty and nutritious and that it contains the essential nutrients required for 
growth and development. This result supports Rosenstock (1974) that if an individual believes 
that a particular action will reduce susceptibility to a health problem or decrease its 
seriousness, then he or she is likely to engage in that behaviour regardless of objective facts 
regarding the effectiveness of the action.   
 
Table 1. Consumers’ perception of the safety of milk and cheese produced by SFP 
(n=222) 
 

 Perception Statement SA A U D SD Mean 
  
Perceived susceptibility 

% % % % %      

 1 My health is at risk when I consume / drink Fulani milk 
and cheese 

25.7 15.3 9.9 26.6 22.5 2.95 

    2 I know I can be exposed to health problems by what I 
consume 

33.3 28.8 9.0 14.4 14.4 3.53 

 Perceived threat of the diseases       
    3 Sour milk and cheese have major consequences on 

my health 
28.4 22.0 18.0 21.2 10.4 3.37 

 Perceived benefits versus barriers to behavioural 
change 

      

 4 Fulani milk and cheese are very nutritious and tasty 34.2 35.6 16.2 5.9 8.1 3.82 
 5 Fulani milk is natural and therefore very nutritious 32.9 35.2 18.9 6.7 6.3  3.82 
 6 Anything that is natural will be pure, so no problem 26.1 25.7 16.2 18.0 14.0  3.32 
 7 Milk and cheese produced by Fulani are affordable 38.7 39.6 12.6) 5.0 4.1  4.04 
 8 Pastoral milk and cheese are readily available 27.5 41.0 18.0 8.7 5.0  3.78 
 9 My religion does not stop me from taking pastoral milk 

and cheese 
53.2 30.2 7.2 3.5 5.9  4.21 

10 Irrespective of pasteurised milk being available, I will 
continue to consume milk and cheese produced by 
settled Fulani pastoralists 

16.7 21.2 22.5 18.0 21.6  2.93 

11 Milk and cheese from pastoralists does not contain 
any contaminations 

11.7 12.6 27.0 24.8 23.9  2.64 

12 Hygiene status of the pastoralists does not affect the 
quality of their milk and cheese produced 

12.2 17.6 20.3 22.0 27.9  2.64 

13 I can recommend pastoral milk and cheese because it 
contains the essential nutrients required by the body 

20.3 35.1 17.6 13.0 14.0  3.35 

Source: Field Survey 2015:  SA= Strongly Agree; A= Agree; U= Undecided; D= Disagree; SD= Strongly 
Disagree. 
 
 
In addition, this may influence consumers’ continuous consumption unless they perceive any 
form of health threat. Therefore for safe public health, food safety practice has to be 
encouraged by educating the pastoralists to improve on their method of production. This result 
supports Janz et al. (1984) and Glanz and Bishop (2010) that even if an individual perceives 
a health condition as threatening and believes that a particular action will effectively reduce 
the threat, barriers may prevent engagement in the health-promoting behaviour. In other 
words, the perceived benefits must outweigh the perceived barriers in order for behaviour 
change to occur and to effectively reduce the threat. 
 

SFP as natural, tasty and nutritious and that it contains the essential nutrients required for 
growth and development. This result supports Rosenstock (1974) that if an individual believes 
that a particular action will reduce susceptibility to a health problem or decrease its 
seriousness, then he or she is likely to engage in that behaviour regardless of objective facts 
regarding the effectiveness of the action.   
 
Table 1. Consumers’ perception of the safety of milk and cheese produced by SFP 
(n=222) 
 

 Perception Statement SA A U D SD Mean 
  
Perceived susceptibility 

% % % % %      

 1 My health is at risk when I consume / drink Fulani milk 
and cheese 

25.7 15.3 9.9 26.6 22.5 2.95 

    2 I know I can be exposed to health problems by what I 
consume 

33.3 28.8 9.0 14.4 14.4 3.53 

 Perceived threat of the diseases       
    3 Sour milk and cheese have major consequences on 

my health 
28.4 22.0 18.0 21.2 10.4 3.37 

 Perceived benefits versus barriers to behavioural 
change 

      

 4 Fulani milk and cheese are very nutritious and tasty 34.2 35.6 16.2 5.9 8.1 3.82 
 5 Fulani milk is natural and therefore very nutritious 32.9 35.2 18.9 6.7 6.3  3.82 
 6 Anything that is natural will be pure, so no problem 26.1 25.7 16.2 18.0 14.0  3.32 
 7 Milk and cheese produced by Fulani are affordable 38.7 39.6 12.6) 5.0 4.1  4.04 
 8 Pastoral milk and cheese are readily available 27.5 41.0 18.0 8.7 5.0  3.78 
 9 My religion does not stop me from taking pastoral milk 

and cheese 
53.2 30.2 7.2 3.5 5.9  4.21 

10 Irrespective of pasteurised milk being available, I will 
continue to consume milk and cheese produced by 
settled Fulani pastoralists 

16.7 21.2 22.5 18.0 21.6  2.93 

11 Milk and cheese from pastoralists does not contain 
any contaminations 

11.7 12.6 27.0 24.8 23.9  2.64 

12 Hygiene status of the pastoralists does not affect the 
quality of their milk and cheese produced 

12.2 17.6 20.3 22.0 27.9  2.64 

13 I can recommend pastoral milk and cheese because it 
contains the essential nutrients required by the body 

20.3 35.1 17.6 13.0 14.0  3.35 

Source: Field Survey 2015:  SA= Strongly Agree; A= Agree; U= Undecided; D= Disagree; SD= Strongly 
Disagree. 
 
 
In addition, this may influence consumers’ continuous consumption unless they perceive any 
form of health threat. Therefore for safe public health, food safety practice has to be 
encouraged by educating the pastoralists to improve on their method of production. This result 
supports Janz et al. (1984) and Glanz and Bishop (2010) that even if an individual perceives 
a health condition as threatening and believes that a particular action will effectively reduce 
the threat, barriers may prevent engagement in the health-promoting behaviour. In other 
words, the perceived benefits must outweigh the perceived barriers in order for behaviour 
change to occur and to effectively reduce the threat. 
 

SFP as natural, tasty and nutritious and that it contains the essential nutrients required for 
growth and development. This result supports Rosenstock (1974) that if an individual believes 
that a particular action will reduce susceptibility to a health problem or decrease its 
seriousness, then he or she is likely to engage in that behaviour regardless of objective facts 
regarding the effectiveness of the action.   
 
Table 1. Consumers’ perception of the safety of milk and cheese produced by SFP 
(n=222) 
 

 Perception Statement SA A U D SD Mean 
  
Perceived susceptibility 

% % % % %      

 1 My health is at risk when I consume / drink Fulani milk 
and cheese 

25.7 15.3 9.9 26.6 22.5 2.95 

    2 I know I can be exposed to health problems by what I 
consume 

33.3 28.8 9.0 14.4 14.4 3.53 

 Perceived threat of the diseases       
    3 Sour milk and cheese have major consequences on 

my health 
28.4 22.0 18.0 21.2 10.4 3.37 

 Perceived benefits versus barriers to behavioural 
change 

      

 4 Fulani milk and cheese are very nutritious and tasty 34.2 35.6 16.2 5.9 8.1 3.82 
 5 Fulani milk is natural and therefore very nutritious 32.9 35.2 18.9 6.7 6.3  3.82 
 6 Anything that is natural will be pure, so no problem 26.1 25.7 16.2 18.0 14.0  3.32 
 7 Milk and cheese produced by Fulani are affordable 38.7 39.6 12.6) 5.0 4.1  4.04 
 8 Pastoral milk and cheese are readily available 27.5 41.0 18.0 8.7 5.0  3.78 
 9 My religion does not stop me from taking pastoral milk 

and cheese 
53.2 30.2 7.2 3.5 5.9  4.21 

10 Irrespective of pasteurised milk being available, I will 
continue to consume milk and cheese produced by 
settled Fulani pastoralists 

16.7 21.2 22.5 18.0 21.6  2.93 

11 Milk and cheese from pastoralists does not contain 
any contaminations 

11.7 12.6 27.0 24.8 23.9  2.64 

12 Hygiene status of the pastoralists does not affect the 
quality of their milk and cheese produced 

12.2 17.6 20.3 22.0 27.9  2.64 

13 I can recommend pastoral milk and cheese because it 
contains the essential nutrients required by the body 

20.3 35.1 17.6 13.0 14.0  3.35 

Source: Field Survey 2015:  SA= Strongly Agree; A= Agree; U= Undecided; D= Disagree; SD= Strongly 
Disagree. 
 
 
In addition, this may influence consumers’ continuous consumption unless they perceive any 
form of health threat. Therefore for safe public health, food safety practice has to be 
encouraged by educating the pastoralists to improve on their method of production. This result 
supports Janz et al. (1984) and Glanz and Bishop (2010) that even if an individual perceives 
a health condition as threatening and believes that a particular action will effectively reduce 
the threat, barriers may prevent engagement in the health-promoting behaviour. In other 
words, the perceived benefits must outweigh the perceived barriers in order for behaviour 
change to occur and to effectively reduce the threat. 
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Results for ‘self-efficacy’ reveal that 69% of the consumers were actively working to improve 
their health status while 16% of the consumers disagreed; 14% were indifferent as shown in 
Table 2. The majority (77%) of the consumers agreed that they were in control of how and 
what they learnt about their health; 12% of the consumers disagreed.  This implies that 
consumers’ perception about their health status was positive. This orientation may stem from 
individual health conditions, which may be generally good. Rosenstock et al. (1988) posit that 
interventions may also aim to boost self-efficacy by providing training in specific health-
promoting behaviours, particularly for complex lifestyle changes. For instance, changing diet 
or engaging in physical activity, adhering to a complicated medication regime among others. 
 
For ‘cues to action’, 34% of the consumers revealed that the information obtained from news 
articles about SFP products is not positive. The news articles state that SFP are life 
threatening; 27% were unable to decide whether they had heard any information about milk 
and cheese contamination while 38% disagreed with the statement. About 36% of the 
respondents revealed that they do not pay attention to health information unless it is related 
to a problem they have; 14% were indifferent about the statement and 50% believed that they 
pay attention to health information apart from the ones related to them (Table 2). Half of the 
respondents reveal that they have been consuming the Fulani milk and cheese for years and 
have never been sick; 9% were unable to decide while 41% disclosed that they were sick after 
consuming milk and cheese. The implication of this is that majority of the respondents do not 
perceive that their health is at risk and they do not need any medical check-up. Glanz et al. 
(2008) posit that interventions based on the health belief model may provide cues to action to 
remind and encourage individuals to engage in health-promoting behaviours. That intervention 
may be news from articles or sickness of a close relation. Two issues are evident here: 
response of the consumers to health information and the non- expression of ill health after 
consuming SFP milk and cheese. This indicates that consumers will take action when they 
experience ill health after consuming unsafe products and if health information about the 
product is alarming. 
 
In the area of ‘likelihood of engaging in health-promoting behaviour’, 10% of the respondents 
disclosed that they have had frequent cases of dysentery in recent weeks from milk and 
cheese produced by SFP while 17% were indifferent about the statement and 73% of the 
consumers disagreed with the statement. Some (31%) of the consumers disclosed that they 
will investigate the hygiene level and food safety practice of the Fulani and decide if they 
should stop consuming milk and cheese or not as shown in Table 2. About 30% of the 
consumers were unable to decide and 40% of the consumers disclosed that they will not 
investigate the hygiene level of the Fulani and would continue to consume SFP products. This 
supports the work of the Committee on Communication for Behaviour Change in the 21st 
Century (2002), that “a person's perceived likelihood or subjective probability that he or she 
will engage in a given behaviour is based on his/her intention”.  Ajzen (1991) also asserted 
that behavioural intention reflects how hard a person is willing to try, and how motivated he or 
she is to perform the behaviour. 
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Table 2. Consumers’ perception of the safety of milk and cheese produced by SFP 
(continued)  
 
 Perception Statement SA A U D SD Mean 
 Self-efficacy % % % % %  
14 I have set some definite goals to improve my 

health status 
33.3 28.4 14.4 11.7 12.2 3.59 

15 I have been able to meet the goals I set for 
myself to improve my health 

20.7 33.8 17.6 15.8 12.1 3.35 

16 I am actively working to improve my health 
status 

31.5 37.4 14.4 8.1 8.6 3.75 

17 I feel that I am in control of how and what I 
learnt about my health 

41.4 35.1 11.3 8.6 3.6 4.02 

18 The contamination in milk and other products 
from Fulani pastoralists can still be tolerated 

12.2 19.4 26.1 20.7 21.6 2.8 

19 I am fine, I don’t need any medical check up 21.2 14.4 10.4 27.0 27.0 2.77 
20 Even if milk and cheese of Fulani are 

contaminated it cannot be life threatening 
14.9 15.3 20.3 27.0 22.5 2.73 

21 Fulani women are beautiful so I believe they 
will be neat 

9.9 13.1 19.8 22.1 35.1 2.41 

 Cues of actions       
22 My doctor has certified my consumption of 

Fulani milk and cheese 
5.0 10.8 12.2 27.5 44.5 2.04 

23 Information obtained from news articles shows 
a serious health threat from consuming Fulani 
milk and cheese 

18.0 16.2 27.0 23.4 15.3 2.98 

24 I don't pay attention to health information 
unless it's about a problem I have 

17.6 18.5 14.0 24.8 25.1 2.78 

25 I have been consuming the Fulani  milk and 
cheese for years and I have never been sick 

24.3 25.7 9.0 19.8 21.2 3.12 

26 The milk and the cheese is a major source of 
income to Fulani women so I consume it to help 
them generate income 

15.3 18.5 14.4 24.8 27.0 2.7 

 Likelihood of engaging in health-promoting 
behaviour 

      

27 I will be healthier if I take pasteurized milk and 
cheese and not the pastoral milk and cheese 

26.1 15.8 26.6 18.5 13.0 3.23 

28 I have had frequent cases of dysentery in 
recent weeks from milk and cheese produced 
by settled Fulani pastoralists 

4.1 6.3 17.1 31.5 41.0 2.01 

29 I will try and fry the cheese before I consume 11.7 14.9 29.7 18.0 25.7 2.69 
30 I will investigate the hygiene level of the Fulani 

and decide if I should stop or not 
16.2 14.4 29.7 15.8 23.9 2.83 

Source: Field Survey 2015:  SA= Strongly Agree; A= Agree; U= Undecided; D= Disagree; SD= Strongly 
Disagree. 
 
In summary, the aggregated value was used to categorise perception of the respondents on 
the safety of milk and cheese into two (favourable and unfavourable perception) (Table 3). 
The findings show that 62% of the respondents had a favourable perception of the safety of 
milk and cheese produced by SFP. Using the health belief model indicators, the perceived 
benefit of the respondents is higher than the perceived barriers which implies that they are 
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confident in SFP milk and cheese and that it cannot be life threatening. For cues to action, 
consumers won’t stop consuming SFP products until they experience ill-health or sickness 
from a family member and negative newspaper coverage. The perceived benefit versus 
perceived barriers, self- efficacy and cues to action will in-turn affect the respondent’s 
likelihood of engaging in health-promoting behaviour. Although they may have experienced 
some physical symptoms of ill health due to consumption of milk and cheese from the 
pastoralists they cannot stop buying it from the pastoralists’ women because they believe that 
there are nutritional benefits attached to pastoralists’ milk and cheese. This calls for the need 
to build the level of confidence in the consumers’ ability to undertake some preventive 
measure before consuming milk and cheese from SFP. 
 
 
Table 3. Summarised result of consumers’ perception (n=222) 
 
Category Percentage of  

Consumers 
Unfavourable consumers’ perception (score of < 90) 37.8 

 
Favourable consumers’ perception (score 91- 180) 62.2 

Source: Field Survey, 2015 
 
Contaminations in milk and cheese 
 
Mean and standard deviation of heavy metals in milk and cheese 
The concentration of heavy metals in the samples of milk and cheese analysed are reported 
in Table 4. All the heavy metals analysed were exceeded the European Union (EU) permitted 
level of 5.0 ppm for the intake of heavy metals in food. The mean concentration of zinc was 
found to be the highest at 8.52 ppm for milk samples and 9.33 ppm for cheese samples in 
Ogun state. When compared to the mean concentration of zinc in milk and cheese in Oyo 
state (milk= 6.90 ppm and cheese = 18.50 ppm), that of Oyo state cheese is higher. This high 
concentration has negative implications on human health (particularly when consumed 
regularly) which include abdominal pain, nausea, vomiting, diarrhoea, irritation, headache, 
irritability, lethargy, anaemia and dizziness (Le Mone, 1999). The zinc concentration in the 
cheese sample analysed in Oyo state was also higher than the zinc concentration in the milk 
samples in the two states and several fold higher than other metals analysed. The high 
concentration observed for zinc may be attributed to uncontrolled administration of mineral 
supplements by the pastoralists to meet the zinc requirement of the animals. It could also be 
attributed to the environment where the animal grazed or browsed, or the sites where the 
Sodom apple plant used as the coagulant in cheese grows or is found. The environmental 
factors can be related to improper disposal of rubber materials. This conforms to the findings 
of Ogundiran et al. (2012) that residues from burnt tyres’ sites are known to contain high levels 
of zinc.  
 
The metal with the lowest mean concentration (Table 4 and 5) was cadmium with a mean 
concentration of 0.23 ppm in milk samples and a mean concentration of 0.14 ppm in cheese 
samples in Ogun state and a mean concentration of 0.23 ppm in milk and 0.20 ppm in cheese 
in Oyo state. This could be ascribed to the coagulant used during cheese processing and the 
low heat treatment. However, these values are far higher than the EU standard (0.05 ppm). 
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The presence of cadmium may be due to contamination of the soil, fodder that grows in the 
soil and the water consumed by the animals. Previous work in support of this finding includes 
those of Faust and Aly (1981), Peter (1993) and Mansour (1999) who showed that 
accumulation of cadmium in the human body will lead to hypertension, gastroenteritis, 
pulmonary oedema, severe pain, soft bones and finally death.   
 
Table 4.  Mean and standard deviation of heavy metals in milk against standards 
 
State Cd Cr Cu Ni Pb Zn 
Ogun Milk 
Mean± SD 

0.23± 
0.14 

 

8.18± 
2.57 

 

8.36± 
4.12 

 

1.82± 
0.92 

 

2.98± 
2.43 

 

8.52± 
2.94 

 
Min 0.51 0.01 4.94 0.72 1.98 5.42 
Max 3.11 0.49 10.91 7.7 13.04 13.33 
 
Standard 0.05 0.1 0.4b ≤0.1 0.2 5.0b 
 
Oyo Milk 
Mean± SD 

 
0.23± 
0.11 

 

6.76± 
2.20 

 

6.75± 
3.37 

 

2.29± 
0.29 

 

2.77± 
2.34 

 

6.90± 
2.39 

 
Min 1.92 0.14 3.42 0.83 1.86 5.1 
Max 2.66 0.4 8.8 6.66 10.03 10.92 

Source: Field Survey, 2015 
 
The results show that the mean concentration of cadmium in the milk samples in the two states 
were the same (0.23 ppm) due to the fact that Ogun state has a mean concentration of 0.23 
ppm and Oyo state with a mean concentration of 0.23 ppm (Figure 1 and 2). The concentration 
of chromium, copper and zinc in the milk samples were several times higher than cadmium, 
lead and nickel. This could be attributed to the difference in geographical location. This 
conforms to the findings of Ogundiran et al. (2012) who recorded high levels of lead in milk 
samples produced in animals raised around contaminated sites. 
 
For the cheese sample analysed, there was a difference in the level of zinc content in the two 
states. The residual content of zinc in Oyo state was higher (18.50 ppm) than that of Ogun 
state (9.33 ppm) with a mean concentration of approximately 9.0ppm as shown in Figure 3 
and 4. There was a significant variation in the level of heavy metals detected in the cheese 
samples analysed in the study area.  
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Table 5. Mean and standard deviation of heavy metals in cheese against standards 
 
State Cd Cr Cu Ni Pb Zn 
Ogun Cheese 
Mean± SD 

0.14± 
0.07 

 

6.04± 
3.31 

 

9.94± 
2.42 

 

2.96± 
2.37 

 

3.08± 
2.32 

 

9.33± 
3.39 

 
Min 0.69 0.05 0.82 0.81 5.83 3.21 
Max 7.63 0.25 9.63 8.33 12.58 13.05 
 
Standard 0.05 0.1 0.4b ≤0.1 0.2 5.0b 
 
Oyo Cheese  
Mean± SD 

 
0.20± 
0.15 

 

6.37± 
1.82 

 

9.32± 
3.01 

 

2.93± 
0.68 

 

2.92± 
1.38 

 

18.50± 
8.37 

 
Min 2.1 0.04 3.42 1.65 4.56 12.66 
Max 3.88 0.44 8.19 4.74 12.08 32.9 

Source: Field Survey, 2015 
 
The residual concentrations of the heavy metals (Cd, Cr, Cu, Ni, Pb and Zn) in raw cows’ milk 
and cheese samples are presented in Figure 3 and 4. Detectable residue concentrations of 
Cd, Cr, Cu, Ni, Pb and Zn were observed in 54 of the 55 milk samples and 54 of the 55 cheese 
samples in Ogun and Oyo state. In Ogun state, the minimum and maximum  heavy metal 
values in milk samples are Cd (0.51 to 3.11), Cr (0.06 to 0.49), Cu (4.94 to 10.91) , Ni (0.72 to 
7.7),  Pb (1.98 to 13.04), and Zn (5.42 to 13.328) while that of cheese samples are Cd (0.69 
to 7.63), Cr (0.05 to 0.25), Cu (0.82 to 9.63) , Ni (0.81 to 8.33),  Pb (5.83 to 12.58), and Zn 
(3.21 to 13.05). The presence of lead content in the sample analysed could be attributed to its 
high affinity to casein which is one of the contents found in milk. It can also be attributed to 
contamination from pastoralists and their environment. This result is supported by Aniello et 
al. (2006) that lead in milk can be a consequence of contamination during milking and 
processing of cheese. The result shows that all the heavy metals detected in the milk samples 
analysed were above the European Union heavy metal intake permissible limit.  
 

 
Figure 1. Result of cadmium, chromium and copper present in milk samples compared 
with EU standard 
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Figure 2. Result of nickel, lead and zinc present in milk samples compared with EU 
standard 
 
In Oyo state, the heavy metal content in the milk samples analysed were as follows; Cd (1.92 
to 2.66), Cr (0.14 to 0.4), Cu (3.42 to 8.8), Ni (0.83 to 6.66), Pb (1.86 to 10.03), and Zn (5.1 to 
10.92). The mean value for cheese ranged from Cd (2.10 to 3.88), Cr (0.04 to 0.44), Cu (3.42 
to 8.188) , Ni (1.65 to 4.74),  Pb (4.56 to 12.08), and Zn (12.7 to 32.9).  The results of the 
cheese samples analysed in this study were beyond the European Union standard for heavy 
metals permissible limit in food for human consumption. Furthermore, the higher value of zinc 
(Zn=18.5ppm>E.U=5.0ppm) detected in all the milk and cheese samples analysed in this 
study is in line with previous work by Triphathi et al. (1999); Martino et al. (2001) and Licata et 
al. (2004). 
 

 
Figure 3. Result of cadmium, chromium and copper present in cheese samples 
compared with EU standard 

 
Figure 4. Result of nickel, lead and zinc present in cheese samples compared with EU 
standard 
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Bacteriological analysis of milk and cheese 
Raw milk and cheese are good sources of microbial growth that cause infection in consumers. 
Micro-organisms gain access into raw milk through some external factors such as water, 
bedding materials, infection of the udder, storage materials and human waste. Observation 
during this study reveals that raw milk is consumed directly by a large number of pastoralists 
every day and by some rural people living close to the pastoralists. Also, a large number of 
both rural and urban people consume raw milk indirectly through consumption of cheese 
because it is usually produced under a very low temperature.  
.  
The results of this study are summarised in Figure 5 and 6. According to these results, the 
highest occurrence of Staphylococcus aureus was found in milk samples (27%) while 25% 
was recorded for the cheese samples. This implies that 27% of the milk samples and 25% of 
the cheese samples collected in the two states were infected with Staphylococcus aureus 
which could be attributed to poor handling of milk during collection, and processing of milk and 
cheese in an unhygienic manner.  Figure 5 and 6 also shows that 26% of the cheese samples 
and 17% of the milk samples analysed were contaminated with Bacillus spp. In this research, 
the occurrence of Bacillus spp in the milk and cheese produced by settled Fulani pastoralists 
was high and may be due to improper handling of milk and milk products, use of dirty cooking 
utensils and unhygienic processing techniques used by the Fulani women. The presence of 
Bacillus spp. (B. cereus, B. subtilis, B. megaterium) in the samples of milk and cheese is of 
public health concern and it can be associated with pastoralists’ source of water and the soil 
around them. This result is similar to the findings of Omotayo et al. (2013) who disclosed that 
almost all the cheese samples analysed in Ogun and Oyo states were positive for bacterial 
contamination. 
 
Furthermore, 19% of cheese samples and 16% of milk samples tested positive for Escherichia 
coli in the two states. The presence of these potentially pathogenic organisms in milk could 
be as a result of poor hygiene or contamination from poor handling of the milk samples by 
workers, particularly carriers of these organisms.  Figure 5 and 6 also shows that 13% and 
12% of the milk and cheese samples respectively were contaminated with Proteus mirabilis.  
 

 
Figure 5. Different types of bacteria present in milk samples from Oyo and Ogun State 
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Figure 6.  Different types of bacteria present in cheese samples from Oyo and Ogun 
State 
Source: Field Survey, 2015 
  
Conclusion and Recommendations 
Arising from the findings of the study, the quality of milk and cheese produced by Fulani 
pastoralists is of food safety concern, having high levels of contamination with heavy metals 
and bacteria. These contaminations have serious implications for public health, although 
perception of the consumers is favourable to continued consumption of the products. The 
implication of this is that there is a low knowledge of food safety issues among consumers. 
They also do not feel threatened by the possible health challenges that could result from 
consuming unsafe food products. The analysis of the health beliefs further implies low cues to 
action except in emergency situations or widespread health hazards. Based on the above, the 
study recommends the following:  
 
1.   Government agencies such as extension organisations, research institutes and 
development partners would need to invest efforts in training, seminars and workshops for the 
general public on food safety awareness and attitudinal change towards contaminated food 
substances. This will increase awareness among consumers of the risks associated with the 
continued consumption of contaminated milk and cheese. 
 
2.    Efforts should be increased by government agencies such as extension organisations and 
development partners around provision of training and capacity building for Fulani pastoralists 
on hygiene and safe procedures in the processing of milk and cheese. 
 
3.   Appropriate government agencies in charge of environmental sanitation and food safety 
procedures should conduct regular monitoring of milk and cheese production sites to monitor 
compliance with safe procedures. The capacity of Fulanis should be developed to enhance 
their adherence to food safety practices during milking and processing. 
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Workshop 5.7: There are other options: boundary issues in innovation system 
governance 
Convenors: Janice Jiggins, Niels Roling, Ray Ison and Chris Blackmore 
 
Particular attention is paid to how system boundaries are determined, and by whom, because 
what is taken into account is constitutive of the kinds of innovation that emerge, who benefits 
and who loses from the change process, and how the governance of such change processes 
is performed. We understand: 

 Relevant system boundaries to include (in diverse combinations and scales) 
biophysical and ecological functioning, production through market and 
consumption transactions, and social well-being; 

 Innovation to mean coupled changes in socio-technologies and institutions at 
levels and scales of interaction that frame and regulate routine behaviours and 
practices and normative expectations; 

 Governance as inter-connected actions for shared purposes, performed by a 
potentially broad range of actors linked (as individuals and/or in organisations) in 
networks, groups, platforms etc. 

In the light of the above we sought original contributions that examine critically: 

 Evidence of how systems thinking – when system boundaries are inappropriately 
drawn -  can blind policy-makers, researchers and practitioners to the relationships 
that sustain ‘business as usual’  approaches to sustainable intensification; 

 Evidence of how systems thinking, when applying more inclusive boundaries, 
challenges the claim that ‘there are no other options’; 

 Evidence of how appropriately constituted system boundaries open new pathways and 
options for change, and new procedures and processes for governing sustainable 
innovation at system scales. 

Under the first two points authors were expected to apply systems thinking to relevant 
evidential, conceptual or theoretical issues (about one third of the paper). The third point 
allowed for presentation, analysis and discussion of findings from (mini) case studies, action 
researching, and various forms of participatory research (about two thirds of the paper). 
Authors were able to address any level or scale of interaction. 

The convenors provided a short background paper presenting evidence for i) how neo-liberal 
market thinking applied to agriculture and food futures draws system boundaries 
inappropriately, creating new forms of systemic risk; ii) the current focus on ‘transformative 
technologies’ and the potential for a handful of dominant commercial enterprises to ignore or 
under-value institutional dynamics that externalise (unsustainable) costs. These costs 
threaten bio-physical and ecological functioning and vulnerable social actors worldwide; iii) 
how different boundary judgements open pathways towards alternative, less risky and robustly 
productive innovations. Ongoing efforts in EU countries to bring forward transformational 
change were noted. In the UK, for instance, through the multi-stakeholder Westminster Food 
and Nutrition Forum (www.westminsterfoodandnutritionforum.co.uk Twitter @WFNFEvents) . 
France in 2014 introduced a new law, the Future of Agriculture, that requires all forms of 
agriculture to evolve agro-ecological farming technologies and practices, while sustaining 
France’s competitive position in world markets. This in turn is demanding new competencies 
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and attitudes within INRA, the national agricultural research system. In the Netherlands, while 
the government and the leaders of Wageningen University are promoting business as usual, 
the government has been challenged recently to meet its climate obligations (including in food 
and agriculture) by a judicial decision in a case launched by a charity (Urgenda).  Instances 
from Australia, New Zealand, Ecuador, West Africa and other countries were also noted. 
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An investigation into the aspirations, governance and management challenges 
of Māori Farming Trusts 
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Abstract: This paper investigates areas for possible improvement in the governance and 
management of large New Zealand Māori dairy farm businesses. Building on the innovative 
practices of their tūpuna (ancestors) Māori are defining their own aspirations, realities and 
goals in the dairy farming world and their accompanying challenges, as expressed by 
individuals and collectives currently engaged in Māori dairy farm businesses. Māori strategic 
plans and business values place emphasis on relationships, responsibilities, reciprocity and 
respect. These are exemplars of a Māori world-view, which explicitly acknowledges particular 
historic and cultural contexts. The Māori way of doing business is described in this study as 
having a Quadruple Bottom Line of: Profit, People, Environment and Community business 
objectives. More specifically, ‘Māori farms often have an inverted Quadruple Bottom Line; 
People, Environment and their Community often come before Profit….but without Profit none 
of it happens.’ Māori Trust farms have different strategic objectives and are not solely profit 
focused, but poor governance may explain why some Māori farming families fail to meet their 
business objectives.  Māori are genuine leaders of dairy farm environmental management, 
due in part to their attitudes to land ownership, business values and holistic world views. The 
top tier of Māori farming trusts comprises fast growing enterprises, which are rapidly improving 
business performance. Their expertise and governance of large corporate farms has much to 
offer other farming businesses.  

Keywords: Strategic management, business values, large farm business, New Zealand, dairy 
farming, quadruple bottom line, indigenous, social capital, environment, entrepreneurship.  

 

Introduction 
Farm business governance is concerned with strategic leadership (to achieve the purpose or 
mission of the business) whereas management controls tactical and operational decision 
making. Governance is about effective collective decision making to enhance business 
performance, and is based on the process of getting advice to provide a better perspective 
(Tapsell & Woods, 2010). Business failure is often attributed to poor governance. Māori 
agribusiness is being criticised for under-performance. Is this a governance issue? Māori 
Farming Trusts provide a unique case study into the governance of large farming businesses. 

Today Māori freehold dairy farms produce 8-10% of New Zealand dairy production. Large 
management entities (greater than 1500ha) make up 60% of Māori land; there are 50 
incorporations and 92 Trusts. The majority of Māori land quality is generally low, with lower 
than average natural fertility and more challenging terrain. A number of recent studies (White, 
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1997; Kingi, 2000; Te Puni Koriri, 2010 and 2011; Ministry of Agriculture and Fisheries (MAF), 
2011; Clough, 2011; Bird, 2012) have sought to better understand how Māori freehold land is 
currently governed, managed and operated. These studies illustrate that the reasons for 
underperformance are complex. 

Māori Trust farms are in business to make money, however the long-term and 
intergenerational ownership places considerable emphasis on both developing their people 
and protecting the environment in which they farm. Maintaining and strengthening one’s 
‘cultural development and traditions’ as part of farm business mission statements is perhaps 
unique to Indigenous peoples rather than European/Pākehā farmers. 

The performance of New Zealand Māori agribusiness is not solely related to financial decisions 
but includes the social construct of social, environmental, cultural and spiritual objectives 
which at times are in competition. The aspiration is that Māori businesses such as dairy farms 
can be seen as value-creating, but to be effective requires leadership and communication. 
There is much to learn from better understanding the relational wisdom of indigenous Māori 
Family/Collective Business (Nicholson et al., 2012).  

This paper puts in the foreground the importance of the ‘quadruple bottom-line’ identified by 
participants, as opposed to a dominant Anglo-New Zealand business of ‘profit/production-
maximising’. This preliminary scoping study investigates areas for possible improvement in 
the governance and management of large Māori dairy farm businesses.  

Semi-structured interviews were conducted with ten people directly associated with Māori 
Farming Trusts and Incorporations. Those interviewed were Māori farmers (trustees, board 
members, beneficiary owners and managers) and rural professionals working with Māori dairy 
farm Trusts and Incorporations. There is considerable Māori farming activity in this area; 41 
Māori Incorporations and Trusts farming 174,000 hectares of land (mostly dairying and 
forestry). These are farm systems in transition. 

All interviewees selected were very familiar with Māori farming businesses and involved with 
governance and/or management of those businesses. It was considered that they would be 
information rich and provide illuminating insights. 

The key research question was how Māori Trusts establish farm business goals/Key 
Performance Indicators (KPIs), and how those goals are communicated to the farm 
management/consultancy teams and shareholders. 

Indigenous governance and Māori entrepreneurship 
The Māori economy has a long and flourishing history, and connections between people, and 
between land and people, have always been foundational to Māori well-being. The whānau, 
the primary social unit of Māori society, often consisted of three or four generations at any one 
time. Nicholson  et al. (2012) describe the concept of ‘familiness’, which denotes the distinct 
set of resources held within the family firm that has the potential to create competitive 
advantage. Māori business governance shares some tenets with family business, whereby 
owners value the goals of good governance in both the business and in the family: peace, 
cohesiveness, effective conflict resolution, and freedom to nurture the positive elements of 
heritage and pursue shared objectives and values (Aronoff & Ward, 2011). Families in 
business together have powerful motivation to govern themselves well.  
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In examining Māori entrepreneurial behaviour, Tapsell and Woods (2010) proffer that where 
Māori innovation occurs - in farming and elsewhere - there is an interaction between the young 
opportunity seeking entrepreneur (Potiki) and the elder statesperson (Rangatira). The 
interplay between these two key members of the whānau is illustrated by the double spiral 
(Takarangi – Figure 1), a spiral of creation leading to innovations that blend the traditional with 
the new ideas (Tapsell & Woods, 2010). The roles of the Rangatira/elder and 
Potiki/entrepreneur are complementary as they seek a balance between elements of chaos 
and stability, old and new thinking, all within the context of customary practice. Rangatira are 
responsible for maintaining kin identity through adversity. In this way tribal heritage and the 
interests of ancestors and descendants are protected.  

 

Figure 1. Takarangi (Overall et al., 2010 p. 156) 

Tapsell and Woods’ (2010) and colleagues’ (Overall et al., 2010; Hēnare et al., 2014) 
emerging indigenous entrepreneurship theory builds on the work of entrepreneurship 
behavioural theorists such as Joseph Schumpter and Israel Kirzner (Henry, 2007). Tapsell 
and Woods’ (2008) linking of Kirzner’s work to Personal Construct Theory (Kelly, 1970; 
Bannister & Fransella, 1971) is compelling as it puts the entrepreneur at the centre and in 
control of the innovation activity. Personal Construct Theory provides a theoretical 
understanding of the nature of learning and illustrates the importance of the learning, trust and 
relationships in farmer decision making, as reported by Phillips (1982, 1985). 

The Māori entrepreneurial process is one of construction, exploration, experimentation, 
evaluation and exploitation of profitable opportunities to create something of value (as 
economic profit, and for people, environment and community), taking into account risk, 
alertness to opportunity and the need for innovation (Tapsell & Woods, 2010). Māori 
entrepreneurs operate from a world-view that explicitly acknowledges the particular historical 
and cultural context (Tapsell & Woods, 2010) within a continuum of self-organisation. If both 
partners (Rangatira and Potiki) are not interacting there is little progress and a potential for 
crisis. There is potential conflict between this entrepreneurship model and Māori Trust 
governance structures, raising questions of the appropriateness of imposing a European style 
governance structure onto Māori businesses.  

Traditional indigenous communities such as Māori hold collectivist principles. Māori 
entrepreneurial activity is underpinned by social objectives to improve the wealth and 
wellbeing for the community, not just the individual (Henry 2007 p. 542). Pākehā (European 
New Zealanders) entrepreneurship differs from Māori entrepreneurship along the 
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individualism–collectivism spectrum. The Māori ‘harmonious collectivists’ base their 
aspirations upon the community expectations of the group (Henry, 2007).  

This holistic view sees that spirituality, natural environments, society and culture are all 
interconnected processes that cannot be seen in isolation (Spiller et al., 2011). Barrett-Ohia 
(2009) used a proverb to illustrate these holistic relationships: “My house has four 
cornerstones. When one corner is weak the whole house is jeopardized”.  Such holistic and 
multi-dimensional approaches are based on an ethic of care (Spiller et al., 2011). Māori values 
demonstrate a relational view of the world and a commitment to develop reciprocal 
relationships of respect and care to engender belonging. Māori businesses draw upon Māori 
values such as Kotahitanga (unity), Wairuatanga (spirituality), Whakapapa (genealogy), Aroha 
(care, empathy, charity and respect) and Manaaki (respect and kindness) in practice to endow 
a sense of belonging to each other and the natural world. The concept of ‘relational wealth’ or 
‘social capital’ is about creating value for the entire network of stakeholders, through 
cooperation - a decentralised power and authority to build a consensus. For Māori, 
connectedness and relational wisdom are core values of the emerging Māori economy, for 
“People are the Land and the Land is the People” (Durie, 2003).  

 

Historical background to Māori land tenure 
In 1840, NZ Māori owned 66 million hectares of land. By 1896 this had declined to 11 million 
hectares of land, and by 1996 only 3 million hectares remained in Māori ownership (Gillies, 
2006). 

It is widely acknowledged that the European arrival in New Zealand generated what Lorenzo 
Veracini has coined ‘founding violence’, experienced by many colonised peoples and 
characterised as disregard for indigenous peoples, land, social structures, customs and safety 
(Panoho, 2006; Boast, 2008).  

The New Zealand government had a programme of confiscating Māori land to reward militia 
troops and new settlers; in Waikato in 1864, 1.3 million hectares of Māori land were taken for 
this purpose. European buyers wanted the best agricultural land available (King, 2003). As 
Māori land was confiscated and fragmented, Māori re-settlement was often made on lower 
quality land. In the early nineteenth century, Māori settlements had been built around family 
or hapū membership.  In some regions, Māori retained only a fraction of their original land 
area. Often, Māori were left owning the 'Unimproved Value' of the land while lessees farmed 
it in return for statutory rentals, which were infrequently reviewed (Sanderson, 2000).  

Customary Māori land tenure 
Māori belief and understanding is that land is permanent and human life is transient, as 
reflected in the Māori proverb “man disappears but the land remains” that describes Māori 
holistic values and respect for the land. Māori considered their association with land in terms 
of “belonging to rather than owning [it]” (Kingi, 2008). Land was regarded by Māori as a 
communally owned collective good and was treated with respect, owing to its possessing 
economic and spiritual qualities (Henry, 2007).  

Māori society is hierarchically organised, with clearly defined roles and practices (tikanga) 
observed by those positioned within the different layers. The core of these layers are the 
whānau (extended families), which combined under common ancestry forming the central 
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social, economic and political units of Māori society called hapū (a collective of whānau that 
share genealogical links) (Tapsell & Woods, 2010). The whānau (extended family) usually 
held the rights to land. 

The tribal Marae (the ceremonial courtyard) remains the focus of Māori society. Among other 
things, the Marae holds customary authority over surrounding land. So long as the Marae has 
survived, the kin group’s identity to its ancestral estates is said to have endured (Tapsell, 
2002). The Rangatira (elder statesman/kin group leader) control the Marae based forums, 
which centre on the core cultural values of whakapapa (genealogy) and tikanga (customs, 
traditions and protocols of behaviour), and the performative delivery, reception, exchange and 
use of ‘treasures and learning passed down from the ancestors’. Through these lenses tribal 
identity is continually refocused. 

Where agriculture is concerned, ‘the Māori way’ describes the collective will of Māori and 
modes of work and productivity of kinship groups (Hēnare, 2011). Traditional and oral history 
reports prepared by Hēnare and colleagues (2009, 2010, and 2013) observe that 
philosophically speaking, Māoritanga refers to Māori culture-society and its four well-beings; 
spiritual, ecological, kinship, and economic. These map well onto the quadruple bottom-line 
identified in this study - Profit, People, Environment and Community - and suggest that the 
wisdom of tūpuna or ancestors pervades contemporary practice. 

The Treaty of Waitangi 
The NZ Treaty of Waitangi (1840) is the agreement, in Māori and English, that was made 
between the British Crown and about 540 Māori Rangatira (chiefs).  

In the early stages of colonization, most of the Crown’s policies had negative impacts on Māori 
society, including loss of land (Bassett et al., 1994). Māori have for nearly 200 years attempted 
to gain recognition of their rights under the Treaty of Waitangi. However, before the 1970s it 
was not an operative document (Panoho & Stablein, 2005). In 1975 the Waitangi Tribunal was 
established to consider claims by Māori against the Crown regarding breaches of principles of 
the Treaty. Since 1985 the tribunal has been able to consider Crown acts and omissions dating 
back to 1840. The Treaty therefore informs the intergeneration discourse of Māori and the 
Crown and its governments on matters to do with economic development and politics (Hēnare 
et al., 2014). 

Any discussion of Māori entrepreneurial activity (or lack thereof) must acknowledge the impact 
of colonization and the Treaty of Waitangi (Tapsell & Woods, 2010; Overall et al., 2010). 

Farm business governance 
Good governance, management and operational efficiency are critical to all dairy farm 
businesses. Large Māori family farms have corporate structures with large numbers of 
shareholders. The different roles of governance, management and operations need to be 
separate. This is how mature governance differs from ‘founder-led businesses where there is 
no distinction between roles’ (Lockhart, 2011a). These roles often get confused; Lockhart 
(2011) argues that immediate improvements could be achieved if the Board and management 
roles were conducted independently of each other. A good Board process allows differences 
to be addressed and bridges built both horizontally and vertically (Irving et al., 2009). 

Lockhart adds that independent thought is a requisite for effective collective decision making, 
and argues that good governance is achieved where governance is defined as effective 
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collective decision making resulting in exemplary company (business) performance (Lockhart, 
2011). The selection of directors needs to be based on how their competencies and 
behavioural characteristics complement each other.  

Governance Boards exist for purposes other than compliance (Lockhart, 2011); effective 
governance requires accountability between shareholders and the business (Aronoff & Ward, 
2011), and reporting business direction and performance would be of value to debt providers 
(Lockhart, 2011).  

Irving et al. (2009) offer a model that demystifies governance by identifying its three key roles 
and the activities of each: the key components of governance are strategy, infrastructure and 
monitoring. The Board or Trustees decide the business strategy, and the key policies ensure 
there is adequate resourcing to achieve the strategic goals. To monitor the business, the 
Board/Trustees must ensure they are properly informed on the performance and state of the 
business.  

At the ‘Top End’ (Tier 1 farms (MAF, 2011)) the Māori Farming Trusts are both professionally 
governed, managed and are very profitable. A good example is ‘Wairarapa Moana’ 
http://www.wairarapamoana.org.nz/ where the vision, strategic plan and business values are 
clearly stated on their website for all 3000 stakeholders.  

Kapenga M Trust http://kapengamtrust.Māori.nz/ has a clear Vision Statement and their 
Strategic Plan includes five points that drive the direction of the farming business:  

 The retention of the land. 

 Maintaining the unity within Kapenga M. 

 Maintaining the authority and leadership of the Trust. 

 Encourage young people to participate in the Trust. 

 Promote farming amongst our young people. 

The Kapenga M Trust was established in 1981. The Trust’s 915 shareholders are of 
Tūhourangi descent and own a total of 1,858 ha. The ‘core drivers’ of the business are all 
about farm business management. 

At the ‘Top End’ (Tier 1 farms (MAF, 2011)) of Māori Farming Trusts there is no doubt that the 
business vision and values are clearly communicated to owners, beneficiaries, consultancy 
team/farm managers and farm staff. In contrast, many of the ‘under-performing’ farms have 
low profitability and poor cash-flow (Clough, 2011; Bird, 2012), and although generally 
conservative regarding debt, struggle to gain access to additional capital (ANZ, 2014). 

However it is unclear what proportion of the Māori Farming Trusts have good effective 
governance and management systems, nor whether it was good governance, excellent 
management or leadership that allowed the ‘top Trusts’ to perform at this high level (Lockhart, 
2014). The modern European corporate structures and processes, with which the Māori 
Farming Trusts must comply, are not part of Māori culture or decision making. 
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New Zealand farmers and advisors tend to judge farm business success on very narrow 
production and profitability criteria. Capital gain is very important to most farmers but as Māori 
land is not sold, capital gain is not a business driver for Māori. In terms of priorities, profit is 
often seen as the fourth priority. Just having secured land ownership and control (post-
colonialism) is in itself very important. These values and drivers of business are different from 
mainstream New Zealand farming businesses, but they are neither unique nor untenable.  

Findings  
Interviewing 10 well-informed respondents has provided valuable insight into the current state 
of Māori Farming Trusts’ governance and management. Wairarapa Moana and Kapenga M 
Trusts are exemplars of excellent farm business governance and management. 
Wairarapa Moana’s Vision Statement reflects the long-term needs and aspirations for their 
people and families, such as community, health and well-being, educational achievements, 
cultural development and capability. This is a good example of ‘developing social capital’ to 
create competitive advantage (Nicholson et al., 2012).  

The Strategic Plan (farms, hydro and forestry) clearly sets out tasks, performance indicators 
and expected outcomes. The farm staff were all included in developing the “Farm Business 
Values statement” and the finished document is included in their individual employment 
contracts. On-farm manager meetings are weekly, and these are supported by group emails 
and the “AgHub” intranet system where managers report weekly and the farms are 
benchmarked within the farm business. 
http://www.onefarm.ac.nz/resources/webinars/showrecent/52   

The business values focus on relationships, responsibilities, reciprocity and respect. This is 
an exemplar of a Māori world-view, which explicitly acknowledges the particular historic and 
cultural context (Tapsell & Woods, 2010). The Strategic Plan is to act as a guide to how the 
Trust can protect the environment, and sustain, grow and preserve its history and future. The 
strategic plan illustrates the spiral or matrix of values ‘He Korunga o nga Tikanga’ as 
envisaged by (Nicholson et al., 2012). 

The Kapenga M Trust’s goals meet the dual imperative of retaining the land and strengthening 
the cultural connections. This exemplifies the principle of Kaitiaki—being good caretakers of 
the land and passing it on in a better state for future generations while honouring past 
ancestors. Aspirations are directly linked to core values of the Trust. Aspirations seem also to 
be linked to the current way in which the land is used. The ideal was a balance between a 
viable business and the maintenance of the owners’ cultural connections.  

The top ‘performing’ Trusts have good financial returns, which are enabling them to take 
advantage of investment opportunities and invest in education. Such farms have high equity 
and are rapidly growing.  

There was consensus among the interviewees that effective governance was critical to 
delivering the owners’ aspirations. This group of well-informed rural professionals also 
expressed confidence in the Māori governance that they had contact with, and in the rate of 
improvement of that governance. It is also true that in this study ‘poor governance’ was given 
as the main reason for ‘poor Māori farm trustee’ performance, especially the lack of farm 
business management skills of the trustees. 
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There is however a community optimism that: “Māori farming business in general has massive 
potential – they’ve got plans, they have ambition, they want to grow and they’ve got 
governance that’s improving all the time across the board—some are already excellent.” 

The strategic management plans of the Māori Farming Trusts prioritise the development of 
social capital to create competitive advantage. There is clear evidence of culture/language 
(ancestral/elders) being blended with new ideas/technology (entrepreneurship) to create 
innovative decision making and strong business performance. Strong business performance 
ensures better education and welfare of descendants as well as environmental protection. 

Key factors identified with ‘under-performing’ Māori farm trusts 
It is important to quantify what is meant by the term ‘under-performing’. In part, it is not being 
as profitable as the potential for that land class, in other words not having a high enough return 
on assets (Clough, 2011). The MAF (2011), Clough (2011) and Bird (2012) studies did not 
judge Māori or non-Māori farm businesses on the basis of ‘quadruple bottom-line objectives’, 
but on Anglo-NZ profit/productivity criteria only.  

Tier 2 Māori land-owners (less profitable farm businesses as defined by MAF (2011)) have 
weaker links to the land either because of living some distance from the land, because the 
land was previously leased to Pākehā farmers or for forestry, or because the owners have 
less agricultural and business skills and knowledge. Their aspirations are being shaped by the 
current or recent past use and output of the land. Culture remains of equal importance to these 
farmers as making money, but being viable is different from seeking good financial returns, 
and there is a greater possibility of conflict and trade-offs between culture, people and 
profitability.  

The following ten opportunities for growth emerged from this scoping study: 

1. The challenge of a clear vision 
The better performing Trusts were deemed to have governance totally separate from the 
management, and to have a very clear business vision. Within these Trusts the governance 
team is prepared to make full use of their accountants and advisors to develop the vision and 
really critique those decisions they're making. The struggling Trusts don't have that clear vision 
or clear goals outlined. Some Trustees confuse the roles of governance (strategic 
management) with farm management (tactical and operational decision making). 

2. The challenge of understanding Māori Governance 
The strategic direction needs to be driven by Māori values. Māori agribusiness has a unique 
opportunity to incorporate ‘whānaungatanga’ to create a competitive advantage (Nicholson et 
al., 2012). Leadership by either the Trust or Rangatira, and evidence of well-supported 
entrepreneurship, are core assets that separate thriving and struggling Māori businesses 
(Tapsell & Woods, 2010). 

3. The challenge of due diligence 
The rural professionals interviewed believe it is important for Māori governance boards to be 
able to assess the implementation of the strategies used within their businesses. Trustees 
need to know that their substantial assets are being used efficiently. Not all Māori governance 
boards have the farm business management expertise to critically assess outcomes of 
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strategic decisions. There is a poor understanding of basic dairying and the appropriate KPIs, 
farms are not achieving the production goals set at the time of conversion to dairying.  

4. The challenge of knowledge capacity for governance 
Some less successful Trustee Boards lack clear, well-informed leadership, and the farm 
business management skills and knowledge amongst the Trustees is insufficient to ensure 
success. Many who are in Trustee positions are now older people who were elected on the 
basis of their standing within the hapū (a collective that shares genealogical links), not on their 
dairy farming knowledge. The lesser Trusts were either relying too heavily on consultants and 
advisors and not up-skilling their own expertise - either way, they were not in a position to 
adequately question decisions or judge outcomes. 

5. The challenge of quality of leadership 
Strong leadership is required to give clear direction to the business. Leaders need to fully 
inform shareholders/beneficiaries, management and the operational staff. Resolving 
boardroom differences of opinion can be difficult for Māori (Panoho, 2012). 

6. The challenge of the relationship between the chairman and the CEO 
Respondent-2: “The relationship between the chairman and the CEO is the key issue in the 
Trust’s success as it is this group that drives the business and the decision making. This 
relationship is critical for the consultant too.” 

7. The challenge of investing in Māori capability  
Respondent-5: “It seems like being between a rock and a hard place - if you don't have the 
expertise, you need to get advice. If you invest too much in it then you divest the responsibility, 
you're never actually building the capital there yourself. Māori need to invest more time in 
building knowledge capability in the younger Māori people.” 

8. The challenge of appointing Trustees not on skills or business acumen but on 
the basis of lineage 

Most Māori farming Trusts appoint Trustees for ‘life’ on the basis of standing within the hapū. 
A smaller number of Trusts appoint Trustees on a rotational basis. Some outside accountants 
are appointed to Trustee Boards, which could create possible areas of conflict of interests 
(Lockhart, 2011a). This can often mean that decision making is slow and arduous and may 
falter. 

9. The challenge of using dairy farm business management benchmarking and Key 
Performance Indicators (KPIs) 

There was universal agreement by interviewees that all Māori Farm Trusts need to engage 
with the DairyNZ industry ‘Dairybase’ and benchmark.  

Respondent-1: “Māori farm infrastructure is usually very good as it is seen as a long-term 
investment. However management decisions are a challenge. What they need are appropriate 
KPI’s that they can benchmark their operations against and then they can ask their adviser 
the questions.” 

10. The challenge of using outside farm consultants  
The farm consultant is a key person, especially those with farm business management skills 
and good facilitation expertise. Consultants who have built a sound reputation amongst Māori 
appear ‘over-stretched’ and unable to meet demand. There was criticism of the manner in 
which some consultants operate and of the dairy farm management expertise of others 
working with Māori. 
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The problem for Māori is no longer ‘do they have the resources?’ It is about how to develop 
those resources to get the best value for owners from the particular resources in a sustainable 
way. The knowledge gap has been identified as farm business management. A very poignant 
comment about current Māori capacity was that “We need more whānau (extended family) 
working in the business but the reality is that the available pool of suitable people is very small. 
I believe more than 50% of Māori leave school with no qualifications which then has flow on 
effects into all industries not just agriculture.”  

 

Conclusions 
There has been little research into rural business governance, and the relationship between 
good governance and subsequent business performance has not yet been established 
(Lockhart, 2011a). There is also very little data available on the productivity of the Māori 
economy. However, when comparisons have been made between Māori and other dairy farms 
they have focused on profitability and production, neither of which feature prominently in the 
Māori strategic priorities. Has the comparison really been with ‘similar’ businesses?  

Māori business values focus on relationships, responsibilities, reciprocity and respect. Their 
strategic management plans illustrate a matrix of values (Nicholson et al., 2012) and 
emphasise the development of social capital to create competitive advantage. Such strategic 
plans reflect the Māori vision and aspirations to sustain and grow the land base, provide 
leadership and guidance for the whānau, develop capacity and resources within the Trusts, 
and to perform better as businesses.  

According to the Māori way of doing business; “they have ‘Quadruple Bottom Line’ of Profit, 
People, Environment and Community” business objectives. It is very important to understand 
that Māori have a very long-term view of business and land ownership, ensuring that the land 
(whenua) will never be sold. This impacts on both strategic and tactical decisions. It changes 
the vision from short- to medium-term to long-term. Māori in general have a conservative view 
toward borrowing and debt, but these attitudes are driven by a feeling of responsibility on 
behalf of the whānau to protect ownership of the land. Most Māori Trust farms are located on 
lower land use categories and have only been established as dairy farms in recent times. 
Māori Trust farms have different strategic objectives that reflect their values and world-view.  

A separate question is: can the Māori Trust dairy farms be more productive and more profitable? 
The answer is a definite yes, and it needs to be acknowledged that the top performing Māori 
Trust dairy farms already outperform similar farms. Yet Māori leaders acknowledge that: 
“Generally speaking, Māori farming or Māori resources are under-performing” (Māori 
Agribusiness Forum (MPI), 2013). The reality is that it is very difficult - and accentuates 
management challenges - for a Māori Trust to deliver on the People, Community and 
Environmental outcomes if Profit is poor or insufficient. What the Māori Trusts need are 
appropriate KPI's, industry-wide, that they can benchmark their operations against so they 
can challenge their advisers with well-informed questions.  

Much of this study has been related to the farm business management skills of Māori Trust 
governance and management. There are talented young Māori getting tertiary education, and 
receiving Trust scholarships to support their higher level education. There should be more 
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encouragement of young Māori to seek degree training in agricultural science, agribusiness 
and especially farm business management. 
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Institutional change: challenge for agricultural extension and the science that 
supports it. Evidence from West Africa 
 

Röling, N. 

Wageningen UR 

 
Abstract: Even in this age of small government, agricultural extension provided by public, 
private, and civil society actors is still the profession of thousands of ‘front line staff’, managers, 
policy makers, consultants and other change agents. It continues to be a crucial interface 
between science and agencies of collective action on the one hand, and the rural communities 
and industries that use land on the other. Extension is usually seen as an instrument to help 
farmers adopt technology, i.e. ride the treadmill of technological innovation and capture the 
economies of scale that, at macro level, ensure food security at minimal cost in terms of human 
resources and consumer spending. Though not a discipline, with the body of knowledge that 
informs extension professionals and the actors that deploy extension as a policy instrument, 
extension studies is an applied social science with researchers, academic departments, 
conferences, and a journal or two, that is usually part of an agricultural faculty, college or 
research organisation. This paper is based on twelve years of innovation system research in 
West Africa that was instigated by the question of whether the body of knowledge that 
underpins agricultural extension imposes severe limitations on the impact of the resources 
invested in it, and leads to high opportunity costs in terms of what could have been achieved. 
The paper presents evidence that institutions provide a crucial but neglected context for 
innovation on smallholder farms, that they can be changed, and that innovation platforms can 
be effective in initiating such change. This evidence raises important issues for extension 
professionals and the social science that informs them. 

 

Keywords: Smallholder farming, innovation platforms, enabling conditions, diagnostics, 
power, Benin, Ghana, Mali 

 

Introduction1 
Agricultural extension here is defined as a policy instrument that is used by government, 
business and civil society to intervene in land use practices usually with the aim of improving 
productivity and sustainability of resource use. It specifically targets voluntary behaviour of 
land users, based on perceived self- or collective interest, understanding, persuasion, change 
of norms and rules, empowerment, etc. As such, extension usually is combined with more 
compulsory instruments, such as market forces, regulation, credit, access to research, inputs 

                                            
1 The paper is based on a research programme (www.cos-sis.org) that has been productive in terms of 
publications. Therefore, the author has refrained from providing references for all his assertions. Two key 
publications that provide documented background documentation are Hounkonnou et al. 2012 and Hounkonnou 
et al. in press 2016.  
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and services; and fiscal instruments, such as subsidies. Its thousands of professional field 
workers, managers, consultants, trainers and evaluators are guided by a body of applied social 
science, usually referred to as ‘extension studies’, which in turn is informed by such disciplines 
as anthropology, rural sociology, communication science and agricultural economics, and by 
research traditions such as diffusion of innovations, farming systems research, social 
marketing, science and technology studies, soft systems methodology and, more recently, 
innovation systems research (e.g. Leeuwis with Van den Ban, 2004; Rivera & Sulaiman, 2009).  

Extension studies strictly cannot be called a ‘science’: there is not much accumulation of 
knowledge. Instead, (and this is based on my many years of involvement) it is more usually 
marked by (politically) contested paradigms, shifting perspectives, re-invention of arguments, 
and persistence of ‘theories of yesteryear’. All this makes it a fascinating field, be it that 
expertise does not lead to much credibility, authority or impact. Any banker, donor, 
businessman, feminist or agronomist can claim it. One of the seductions of extension studies 
is paradigm bashing e.g. of the linear model. I try to avoid it in the present paper. Some 
explanation of my critical view is in order. 

My earlier work on Agricultural Knowledge Systems (AKIS) (e.g. Röling & Engel, 1991), which 
was explicitly based on Checkland’s (Checkland & Scholes, 1990) Soft Systems Methodology, 
was picked up by the World Bank. It soon became a hard systems notion with given goals 
(productivity per hectare), given boundaries (the national agricultural research ‘system’) and 
given components (research, extension, farmer), truncating the very elements that could have 
made a difference. FAO’s pioneering Farmer Field School programme in Indonesia (Röling & 
Van de Fliert, 1998) convincingly demonstrated the effectiveness of this approach in 
combating pesticide-induced Brown Plant Hopper outbreaks in rice. Currently the Brown Plant 
Hopper is as much of a threat to Java’s food security as in the early 1980s (Fox, 2014). Vested 
interests, including pesticide companies, thwarted best practice. Andy Hall’s (e.g. Hall et al., 
2003) influential work on Innovation Systems has been massaged into e.g. ‘Integrated 
Agricultural Research for Development’ (IAR4D), and most programmes that use innovation 
systems assume that agricultural science is the driver of agricultural development and hence 
seek to enhance science impact or ‘valorisation’. Innovation system has come to mean the 
National Agricultural Research System. Meanwhile, the potential of Innovation Systems 
thinking for prioritising institutional bottlenecks is ignored because they are a blind spot in 
agricultural science. Innovation platforms (e.g. Röling, 1994), again based on soft systems’ 
ideas about stakeholder interaction, are usually translated into programmes to strengthen the 
value chains that, often with a substantial subsidy element, support the adoption of packages 
of high yielding varieties, fertilisers and pesticides.  

A final example refers to the very argument of the current paper, which was raised eloquently 
by Clark (2002) 15 years ago: “Contrast is made with more conventional approaches that take 
institutional structures as given and focus more on factors such as price regimes, policy 
weaknesses and political will. The paper argues that so great now are the problems in this 
area (particularly in Sub-Saharan Africa) that there is a clear need for institutional reform to 
accompany relevant technological changes. In the absence of such reform, innovative (and 
hence economic) potential is likely to be compromised”.  
 
West Africa (WA) has a rapidly growing population, a labour force largely engaged in 
agriculture, growing cities that import most of their food, and stagnant or slowly growing 
agricultural productivity. Yet in terms of potential, the region has an eager rural population and 
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vast under-utilised land, water and genetic resources; albeit that climate change and resource 
degradation pose disproportionate threats. Given that yield gaps in industrial agriculture, e.g. 
in the US and Europe, are rapidly catching up with the potential 10 tonnes/ha or so grain 
equivalent, WA with its one or two tonnes/ha is one of the world’s regions with potential to help 
feed the expected additional billions in a sustainable manner. Yet the policy instruments 
thrown at this challenge have singularly failed to deliver impact. The Green Revolution has not 
taken hold (e.g. Djurfeldt et al., 2005). Investment in agricultural research and technology 
development over fifty years has not led to spectacular change in practices (except for 
outgrower export industries). Yet, when it comes to farm innovation, the initiative at the 
national, regional and international levels remains with agricultural research, as if technology 
development were the bottleneck. The key argument of the current paper is that this focus is 
too limited, if not mistaken, to the point where it has held up agricultural development in WA 
and elsewhere. 

This paper is based on the experience of a 12-year (2002-2014) multi-disciplinary WA 
research programme called ‘Convergence of Sciences’ (CoS), in which the author has had 
the privilege of participating as ’science adviser’. Its first phase (2002-2006) operated on the 
hypothesis that the disappointing impact of science was due to the inappropriateness of the 
technology promoted. Hence that phase focused on Participatory Technology Development 
(PTD) with farmers. It led to the conclusion that, however appropriate the technology, 
smallholders’ windows of opportunity, in terms of e.g. markets, access to resources and rule 
of law are too small to capture its benefits (Van Huis et al., 2007; Sterk et al., 2013). The 
second phase CoS-Strengthening Innovation Systems (CoS-SIS 2008-2014) was based on 
this experience as well as on a painstaking review of the literature on agricultural development 
in Sub-Saharan Africa (Hounkonnou et al., 2012) and, therefore, worked on the premise that, 
in the current historical context in WA, it is not so much technological innovation that drives 
farm development but the institutional context that sets disabling or enabling conditions for 
such development.  

This view is supported by our realisation (Hounkonnou et al., 2012) that in industrial 
agricultures such as those of the US and The Netherlands, major institutional changes 
preceded the phenomenal rise in productivity by at least 50 years. They included tenure laws, 
the emergence of farmer cooperatives and organisations, regulatory frameworks, education 
for farm men and women, land improvement, research support, market organisation, 
integration of value chains, access to credit, domain governance, control of corruption and 
product adulteration, and fiscal policies. When I was a student in Wageningen in the fifties, 
the introduction to agricultural economics still focused on the enabling institutions that had 
been created since the 1880s. Later the focus shifted to farm management.   

Where current agricultural development practice tends to focus on productivity per hectare 
and/or livelihoods of individual farm families, and uses aggregated data on individual 
productivity or livelihoods as indicators of success (i.e. methodological individualism), in this 
paper we shall focus on institutions as attributes of collectivities, and therefore look for 
mechanisms for systemic change that explain the emergence of shared rules and practices 
that underpin concerted and distributed action to achieve collective goals.   

Now that the CoS-SIS has ended and its results have been and are being published, the 
present paper seeks to pull together its lessons for extension studies.   
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Nature of the evidence 

CoS-SIS operated across three countries, Benin, Ghana and Mali, in nine agricultural domains,
which were short-listed by teams of national experts as being national priorities. The 
programme management committee (PMC) made the final selection. Table 1 presents them 
and the specific entry point each eventually worked on.

Table 1. Countries, domains, and entry points 

The question can be raised why the entry points mentioned in Table 1 can be called 
‘institutional’. I take the oil palm domain in Benin as an example. For farmers, the hybrid 
Tenera oil palm has real advantages: it bears fruit early and is much more productive in that 
its oil bearing fruit flesh is much thicker than in traditional varieties. Small farmers increasingly 
started planting the hybrids, leading to rapid diffusion and accelerated demand for seedlings. 
This demand was not met by official sources and soon the system for supplying seedlings was 
corrupted, aided by the fact that it is visually impossible to distinguish hybrid seedlings from 
those of traditional varieties or from sterile offspring of hybrids. The CoS-SIS PhD student had 
established that the younger the plantation, the higher the percentage of non-hybrid planting 
material that the farmer had used. Thus the system for distributing seedlings was increasingly 
becoming corrupted as unofficial nurseries, often in cahoots with corrupt extension workers, 
jumped into the opportunity that had opened up. There is no technical solution to this problem. 
It requires institutional mechanisms, such as regulation, certification, inspection, licensing and 
training. 

Bold et al., (2015) describe similar outcomes for hybrid maize seed and chemical inputs in 
Uganda: urea fertilisers contain 33% less nitrogen than what is on the label, and ‘hybrid maize 

Country Domain Entry Point and RA 
Benin 1. Oil palm Integrity of system for distributing hybrid (Tenera) oil palm seedlings 

2. Cotton Access to affordable less harmful plant protection (Integrated Pest 
Management) 

3. Water
Management

Rice production in inland valley bottoms. Helping rice producers 
capture expanding national market*  

Ghana 4. Palm Oil Artisanal processing. Helping women processors improve quality of 
crude palm oil (CPO) and access domestic and export markets for 
quality CPO 

5. Cocoa Formation of prices that farmers receive for their cocoa beans 
6. Food Security Marketing of small ruminants in Northern Ghana*

Mali 7. Shea
Nut/Karité

Improving the inclusiveness of women’s cooperatives involved in 
buying and refining Shea butter  

8. Crop/Livestock
integration

Conflict resolution; breakdown of discipline following devolution of the 
Office du Niger**

9. Water
management

Maintenance of tertiary canals by Water Users’ Groups; breakdown of 
discipline after devolution of the Office du Niger**.

* For various reasons, this domain could not be used to assess the influence of Innovation 
Platforms on institutional change.
** A large irrigation scheme in Mali

2208



  

seed’ contains only 50% genuine hybrids. The authors conclude that, with this quality of inputs, 
it is entirely rational for farmers not to adopt HYV technology.        

CoS-SIS was a partnership of the Université d’Abomey Calavi in Cotonou, Benin, the 
University of Ghana in Legon, Accra and the Institut Polytechnique Rural de Formation et de 
Recherche Appliquée (IPR/IFRA) at Katibougou in Mali, and in The Netherlands, Wageningen 
University (WU) and the Royal Tropical Institute, Amsterdam. In each domain, the Programme 
installed a PhD student, who was supervised by a team composed of natural and social 
scientists. The PhD students played a special role: although their doctoral trajectories were 
between them and their academic supervisors, two of their dissertation chapters served the 
Programme as a whole: a diagnostic study of the constraints and opportunities of smallholders 
in the domain (Jiggins et al., 2012) and an assessment of institutional change in the domain 
(Struik & Klerkx, 2014). The annual meeting of all PhD supervisors played an important role 
in deciding the course of the whole Programme.  

In each domain, a post-doctoral Research Associate (RA) was appointed with three tasks: (a) 
to carry out a scoping study of the domain to identify suitable entry points for programme 
intervention (synthesised in Adjei-Nsiah et al., 2013); (b) to facilitate the Innovation Platforms 
(IPs) of which more below (see Nederlof & Pyburn, 2012 for their facilitation); and (c) 
systematically to track main events concerning the IPs so as to be able to link institutional 
effects (if any) to the interventions of the IPs. This third task was supervised by a team of 
social scientists from the four countries, the RA Support Team or RAST which, from early 
2012 to early 2014, met three times a year at a workshop attended by all RAs. The third task 
was crucial for testing the hypothesis of the second phase of the programme. The results are 
published as Jiggins & Jamin (2016 in press) and are the basis for the conclusions reached in 
the present paper. A comparative overview of the empirical outcomes of the programme has 
been published in Houkonnou et al. (2016 in press).  

 
 

 

 

 

 

 

 

 

 

Figure 1. The CoS-SIS process (Source: CoS-SIS, 2013) 
 

Figure 1 presents the (idealised) process of the CoS-SIS Programme. Domain selection, 
exploration, diagnostic studies, visioning and agreeing on entry points for intervention took a 
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year after the appointment of PhD students and RAs, setting up Programme Management 
Teams (PMTs) in each country, etc. The key vehicle for affecting institutional change was an 
innovation platform (IP), a group of key stakeholders in the domain (called Concertation and 
Innovation Group (CIG) in Figure 1), convened on the basis of an actor analysis in each 
domain. IPs became quite independent in their decision-making. Even when at first convened 
at the municipality, commune or district level, in most cases they eventually incorporated key 
actors from the national level, including banks, government authorities, research institutes and 
parastatals. In the initial budget of the Programme, considerable outlays had been allocated 
to each IP to finance experimental interventions (in addition to operational costs for meetings, 
travel, board and lodging, facilitation, etc.). As it turned out, none of the IPs used these 
experimental funds and the Programme used them for mounting the research capacity 
represented by the RAST and its workshops with RAs and National Coordinators, without 
which the comparative conclusions about institutional change would have been impossible.  
 
In all, the CoS-SIS focused on creating space for farm innovation in specific agricultural 
domains. Its main hypothesis was that the institutional context is the key bottleneck in creating 
opportunity and enabling conditions. Specifically, the Programme tested the idea that 
innovation platforms (IPs), informed by careful scoping and diagnostic studies, can lead to 
institutional change. As such it experimented with a quite radical departure from the normal 
focus of extension interventions in that it deliberately focused on institutional entry points that 
emerged from scoping and diagnosis (Table 2). Platform initiatives that represented 
conventional extension activities, such as introducing parboiling of rice, were discouraged. It 
is this deliberate focus on institutional change that makes the Programme interesting for 
extension studies.  
 
Table 2. Comparison of Innovation Platforms that promote adoption of High Yielding 
Varieties (HYVs) and those convened by CoS-SIS (Hounkonnou et al., 2016 (in press)). 
 

 IPs that promote adoption of 
HYVs  

CoS-SIS IPs promoting institutional 
change 

Entry point Preconceived: adoption of science-
based technologies 

Semi-open: depends on scoping, diagnostic 
studies and system analysis but focus on 
institutional context 

Actors Pre-determined: scientists, input 
suppliers, credit and marketing 
organisations create conditions to 
make adoption possible 

Open: depends on scoping, actor analysis, 
strategic selection of champion stakeholders 
in domain, and entry point 

Subsidy 
element 

(Usually) free package of seeds, 
subsidised fertiliser, facilitated 
access to credit and markets 

Investment in exploratory research, convening 
and facilitating of IPs and interaction on IPs, 
but no development funding 

Target unit 
of change 

(Selected) farmers in selected rural 
communities  

Agricultural domain as unit of concerted action 
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Criterion 
variables 

Farm-level adoption, yields, and 
incomes 

Domain-level changes in laws, rules, norms, 
governance, organisation, power that enable 
farm innovation  

 

The study had a comparative case study design across the nine independent domains. In two 
domains, the Programme failed to establish an IP. In one, the agency employing the intended 
RA did not assign him part-time to the Programme and later transferred him out of the area; 
in the other the PhD student started a year late so that the diagnostic study was not available 
for entry point selection and specification. For each of the seven remaining domains, its RA 
over two years regularly recorded the events relating to IP activity and process. These were 
presented, compared and compiled in regular workshops of all RAs with the RAST. The 
outcomes of the event recordings were assessed against two declared alternative theoretical 
explanations: (a) the events can be explained by use of power by some individual or group; 
and (b) the events can be explained by the intervention of the IP. Jiggins et al. (in press) 
explains this Theory-Guided Process Tracing (TGPT) in detail.   
   
Results  
The results are presented as short vignettes, which describe the context and main outcomes 
for each domain, as well as the transformations that the IPs wrought during their two years of 
operation. Programme funding stopped at the end of 2014 and some of the IPs no longer meet. 
Information on impact on productivity or farm incomes, or on persistence of effects beyond 
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producing Neem oil, helping a local entrepreneur to distribute it and working with national 
research to (a) get Neem officially recognised for cotton, and (b) test and release a variety 
preferred by farmers.  

Palm Oil Ghana. The RA had established that artisanal women’s groups processed the bulk 
of the palm fruits produced in the country but could not access remunerative markets because 
of the low quality of their oil. Experimenting with local women and millers, the PhD student 
proved that artisanal processors could produce good quality oil by manipulating fruit storage 
times.  

An IP, initially at the District level, soon incorporated representatives from the Quality Control 
Board, Export Promotion Authority and Research Institute. The IP prioritised termination of the 
use of discarded lorry tyres as fuel for boiling nuts. Apart from poisoning the processors, the 
fumes also affected the quality of oil. The IP’s lobbying of the District Assembly and the Chiefs 
led to a ban on using tyres. The processors’ representative in the IP had established that 
pressed cake, a waste product, was an excellent alternative fuel. The IP is promoting contracts 
between artisanal processors and exporters. Meanwhile, the Ministry started forming 
processors into cooperatives that could access government funds for improved processing 
equipment. The experience drew the attention of Government and the Research Institute to 
the potential of artisanal processing, where policy had earlier favoured large-scale factories.  

Cocoa, Ghana. Cocoa is a major export crop. Farmers used to be paid as little as 30% of the 
Free On Board price. This led to decreasing production and smuggling to Ivory Coast. Under 
pressure from international financial institutions, the percentage was increased to 70%, 
doubling national production. Farmers receive the fixed price, whatever the quality of their 
beans. The PhD student examined these relationships between price formation and 
smallholder response. The IP, convened from among stakeholders at the national level, 
started with a ‘member sourcing’ examination of the price formation process. It was not 
transparent. It was not based on actual costs. The time of announcing the producer price did 
not fit farmers’ production decisions. A public programme of mass spraying paid out of 
deductions from the farmer price was not transparent and effective. Members of the IP 
subsequently influenced government decisions to pay farmers higher prices, to announce 
them at a different time, and to publish in local newspapers the exact amounts of pesticides 
and fertilisers that were to be delivered to a District. Mass spraying is on its way out.  

Shea Butter, Mali. Shea butter, or Karité, is produced from the nuts of a tree that covers vast 
swathes of the Sahel as a result of selective weeding. It is the main source of cooking oil and 
cosmetics and a major cash crop. The nuts are collected and processed by women. Their 
butter is sold to itinerant merchants, and increasingly to cooperatives, for refinement and 
export. The PhD student analysed one cooperative and concluded that foreign support had 
led to inequity in terms of access to the benefits of the cooperative. The IP initially was 
composed of the management of the Coop, a representative of the Ministry of Women’s Affairs 
and the RA. The IP helped the Coop to access official credit, so far unheard of for local 
women’s groups. It allowed the Coop to buy a lorry and take institutional measures, which 
greatly expanded access of local women to the lucrative markets for the Coop’s products. As 
a result, the IP took on more official members and assisted eight other cooperatives to access 
credit, and shifted the focus from exclusive exports to satisfying national demand for improved 
Shea butter.            
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Crop/Livestock integration, Office du Niger (ON), Mali. Climate change is forcing pastoralists 
to move south into arable farming areas. The ON, officially dedicated to rice production, is 
affected: many plot-holders own flocks of cattle, which graze outside the scheme during 
cropping, and keep dairy cows. Structural adjustment enforced devolution. Rice is now 
commercially marketed but scheme discipline broke down, leading to conflict, (official) court 
cases and (local court) litigation that paralysed tenant communities. An IP was started with 
two objectives: to explore the feasibility of stall-feeding and fodder production instead of rice, 
and to reduce conflict. Experiments with farmers proved stall-feeding to be attractive. The IP 
invested in meetings to explain in local language the provisions of the ‘Contrat Plan’, the official 
agreement between plot holders and ON management, to the tenants and herders. The 
meetings brought to light required adjustments of the Plan. Agreement on common rules 
reached in these meetings, and their publication in the local language on billboards in the 
communities led to an end of court cases and a vast reduction of litigation. The results led to 
ON-wide demand for the same approach to be used in other ‘Cercles’.   

Mali, tertiary canal maintenance. The devolution of the ON also led to breakdown of tertiary 
canal cleaning by farmers. The water user groups became dysfunctional, absentee plot 
holders did not contribute, and general resentment of the neglect of secondary canals by ON 
management and the high fees demanded for it added to the implosion of irrigation, already 
weakened by continued plot fragmentation. The IP initiated a tertiary canal cleaning 
demonstration. It promoted understanding of the rules in the ‘Contrat Plan’ dealing with 
responsibilities of respectively water users and ON management. It renegotiated the fees plot 
holders had to pay the Scheme, and stimulated revival of the associations.   

Conclusion. Across a wide variety of contexts and issues, the seven independent cases show 
remarkable institutional change in support of smallholder entrepreneurship that seems entirely 
attributable to the IPs. Some of the changes seem irreversible; irrevocable processes have 
been set in motion. The main instrument for intervention was a platform for concerted action 
among key stakeholders in the domain with an entry-point based on scoping and diagnosis.  

Implications for extension studies 
Institutions matter2. The overriding implication is the need to recognise the importance of 
institutional, as separate from on-farm technological innovation. While thousands of 
agricultural scientists the world over promote technological change, institutional innovation 
has few champions apart from institutional economists. Yet farming everywhere is embedded 
in dense networks of institutions, which can be enabling or inimical to farmer entrepreneurship. 
Industrial countries have developed such networks to support the ever-smaller number of 
farmers to compete with each other on the treadmill of technology adoption and increasing 
economies of scale (‘the race to the bottom’) and are now struggling to develop institutions 
that support ecologically ‘sustainable intensification’. In WA, equally dense networks of 
institutions exist that are usually designed to cream off the wealth that farmers generate, be it 
through parastatals, police roadblocks, corrupt politicians, profiteering in the absence of 
farmer countervailing power, policies that favour transfer of rural wealth to urban and industrial 
development, or other mechanisms (e.g. Blundo & Olivier de Sardan, 2006). They all stifle 
entrepreneurship and impede the realisation of the tremendous productive potential of WA 
                                            
2 This was the title of the Medium-Term Plan published by The International Service for National Agricultural 
Research (ISNAR 2000) shortly before CGIAR’s decision to abolish ISNAR as an independent institute. It is now 
part of IFPRI. This publication is another example of the persistence of the dominant paradigm for agricultural 
development.  

2213



  

agriculture. The exploitative networks are short-sighted in that all stakeholders, including 
urban consumers, would be much better off if the institutions enabled farm innovation. The 
experience of CoS-SIS suggests that, in the current phase of WA agricultural development, 
institutional innovation is essential, much as it was in industrial countries prior to the 
phenomenal rise of productivity enabled by it.  

Institutions are difficult to talk about and many people find it hard to ‘see’ them. We tend to 
think of traits of the collective as aggregations of individual traits. As a consequence we are 
blind and inarticulate when it comes to traits of collectivities that affect the behaviour of 
individuals. The CoS-SIS experience is that WA agricultural professionals, usually born on 
smallholder farms, do not have that problem; every day they are involved or implicated in 
institutional dynamics that are inimical to farmers’ interests. Yet this understanding tends to 
remain within the realm of informal discussion and separate from their professional behaviour. 
In CoS-SIS we found that a two-day training in value chain management can surface this 
understanding and bring to life the institutional dimension. For example, such training 
emphasises the need to create synergy among key complementary actors, their commonality 
of interest, the vulnerability to rogue or corrupt actors, and the notion of emergent properties 
that emerges when things gel. Of course, institutions embrace much more than value chains, 
but they are a good start. 

Domains. A key condition for institutional innovation is the focus on agricultural domains, such 
as specific industries, cropping systems, value chains, water catchments or other entities that 
(potentially) have stakeholders interested in their development (Röling, 2014). Such 
intervention domains are, therefore, very different from ‘recommendation domains’, categories 
of potential adopters who are similar in that a given technology can be assumed relevant for 
them. A domain has given (i.e. not natural or ‘hard’) boundaries, which might change as one 
begins to understand it. It has a diversity of actors, not only along the value chain but also in 
policy making, regulatory, juridical, educational, consumer and other positions. One important 
function of scoping a domain is to map the key stakeholders, and among those the ones that 
can be considered potential champions and the ones that can be considered ‘wreckers’. In the 
case of domains for institutional innovation, stakeholders not only include primary producers, 
but all actors whose positive or negative contribution can make a difference. These actors 
change as the intervention progresses. Diversity of stakeholders is essential for building 
synergy, self-organisation and concerted action, but can lead to conflict. Institutional change 
always has a ‘political’ dimension involving such issues as access and allocation. Interactive 
processes might lead to rule of law, transparency and a voice for smallholders, but can also 
lead to consolidation of exploitative situations.         

Scoping and diagnostics. Most WA agricultural development programmes, including many that 
deploy IPs, assume that the restraining factor is technology and focus on inputs, credit and 
markets to make its adoption possible. CoS-SIS found that consultants engaged to carry out 
exploratory studies of such domains as cocoa or cotton regurgitate 30-year old issues. In WA 
very little current information exists on the state of agriculture. Farmers have no voice or 
political clout. In such a vacuum of information on which to base interventions, it is essential 
to invest in broad (i.e. agronomic, economic, sociological) scoping studies of domains, in 
diagnosis of specific issues from the perspective of specific categories of smallholders, such 
as artisanal palm oil processors, and in analysis of actor networks. Such studies throw up 
entry points that replace pre-conceived problem identifications based on myths, private or 
professional interests, or selective perception. The field of extension studies needs to embrace 
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practical methods for domain scoping, diagnosis and network analysis that go beyond 
Participatory Rapid Appraisal (PRA), or rich pictures created by stakeholders. 

Innovation Platforms. The main instrument for institutional change is the IP. It brings together 
key domain actors for interaction, negotiation and concerted action. This is very different from 
the conventional focus of extension on individual or organised primary producers or 
processors. It is also much broader than the value chain approach. Instead of following pre-
conceived entry points, IPs that effectively foment institutional change make their own 
decisions based on information provided by scoping, diagnostic, or their own studies. In CoS-
SIS’ experience, guidance is required to prevent IPs from taking ‘the easy way out’ by 
choosing some technical issue to increase yields/ha, instead of focusing on domain 
governance. IPs involve actors from different levels. In this respect, CoS-SIS has used the 
distinction between niche, regime and landscape (Geels, 2005). IPs are niches in which 
experimentation is possible. Regimes are more stable institutional conditions, while 
landscapes provide the rather unchangeable context provided by climate, world markets, 
national politics, etc. A key issue is to ensure that niche experimentation affects institutional 
regimes. In CoS-SIS, even when experimentation started at a local level, it proved necessary 
to incorporate or create linkages with regime actors who could take issues to national forums. 
It is clear that IP facilitators need a good understanding of domain networks based on actor 
analysis.  

Facilitation. The extension workers who can facilitate IPs are quite different from ‘front line’ 
staff who have been trained in some agronomic specialism to demonstrate technologies for 
increasing productivity/ha on individual farms. IP facilitators must be strategic operators whose 
criteria for success include evidence of learning, enthusiasm, synergy, empowerment, self-
organisation, initiative and concertation. Facilitation is a process of identifying, convening, and 
guiding groups towards negotiated agreement, synergy and concerted action, through 
providing networks analysis, information, social learning, monitoring and evaluation, etc. The 
experience of CoS-SIS was that post-doc researchers, officials and lecturers in national 
organisations, usually with an agronomic background, with guidance and training were 
perfectly able to facilitate IPs in promoting institutional change. 

Establishment. An extension service with a capacity to facilitate such IPs would need to 
establish a cadre of trained staff who could be deployed from time to time to operate special 
projects or programmes of institutional change. Budgets would need to allow investment in 
scoping, diagnosis and network analysis in collaboration with national universities and 
research institutes, effectively using requirements that students and researchers engage in 
field research as part of their training and career planning. Open-ended investment in 
interaction without pre-conceived technical goals would be a necessary condition for 
effectively fostering institutional change. An advantage of institutional change, e.g. a tenure 
law, is that it is fairly irreversible and affects all those concerned in one fell swoop, i.e. without 
having to inform, educate, convince, or train each individual agricultural enterprise.                      

Conclusions  
WA’s farmers have been the recipients of a deluge of well-meant but ill-conceived 
development interventions based on the experience of industrial countries after the take-off of 
the incredible growth of their farm productivity just before or after World War 2, and codified 
in such iconic studies as Evenson et al. (1979) on the high internal rates of return on 
investment in agricultural science in the US. As a result, the inimical institutional contexts in 
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which African smallholder farming has been embedded since colonial times have been ignored 
(e.g. Clark, 2002). For example, CoS-SIS researchers found that the deregulation, devolution, 
and privatisation that were imposed by Structural Adjustment programmes in the 1990s have 
strongly affected institutional contexts for farm development in the cases of the governance of 
the cotton industry in Benin, access to veterinary services in Northern Ghana and the discipline 
in irrigation schemes in Mali. Twenty years later, private enterprise had not stepped in to 
replace the services and supports and the public sector had not developed new roles.    

In WA a host of enlightened individuals and organisations seems ready for radical change and 
is beginning to develop African responses to agricultural stagnation. For example, as a result 
of participating in CoS-SIS, three Ghanaian agricultural research institutes decided to adopt 
the programme’s approach to improve their science impact. Universities in Benin and Ghana 
developed MSc/PhD course curricula for training professionals in the approach. 
CORAF/WECARD, the WA regional agricultural research organisation, adopted the approach 
as the basis for its second Strategic Plan.  

The bad news is that institutional change continues to remain a blind spot. Changing this would 
be the task of a science of agricultural research and extension (R&E) that learns from the poor 
impact of R&E on the productivity of smallholder agriculture. Yet it is that every R&E, on the 
one hand has an interest in promoting cutting edge (natural) science as the driver of farm 
development, and on the other, in most countries, is also expected to take the initiative and 
give direction to farm innovation. It is this (institutional) context that explains the persistence 
of more-of-the-same and failure to learn from feedback.  

But there is also good news. The recognition of the poor track record of the current approach 
is affecting where it hurts most, R&E funding. The focus of conventional agricultural economics 
on methodological individualism, internal rates of return on investment in R&E, and on 
technology development as the engine of development has been challenged by institutional 
economics ever since North (1990). The increasing tendency to see agriculture as part of a 
food system forces rethinking of narrow productivist perspectives in favour of wider concerns 
with food security and sovereignty and food safety (e.g. Tansey & Worsley, 2008). There is 
increasing attention to the counter-strategies of small farmers to create styles and livelihood 
niches, irrespective of the dominant market forces that neoliberal policies and the food industry 
have put in place (e.g. Van der Ploeg, 2012, Hazareesingh & Maat, 2016). Finally, in many 
fields of agricultural science, such as plant protection, plant breeding and animal health, 
impact is so closely interwoven with institutional issues that they cannot be ignored by the 
discipline itself. For example, the conventions governing breeders’ rights and access to 
genetic diversity, as well as the methodologies governing participatory plant breeding, have 
been legitimate subjects for research.        

The field of Extension Studies has a key role in a much-needed transformation towards 
recognition of the key role of institutional reform in agricultural development, not only in WA 
but also in industrial countries that are struggling to put in place a post-productivist agriculture. 
This transformation means engaging with the fundamental mechanisms of agricultural 
innovation beyond technology. Once that engagement is there, a whole set of consequences 
will emerge for institutional innovation within extension itself. Of course, the author has no 
expectation whatsoever that this piece will affect the dominant paradigm that determines 
thinking about R&E.   
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Matters arising  

 Is institutional the same as systemic?  
 How can innovation system thinking incorporate institutions? 
 What are the entry points for institutional innovation of R&E and what IPs would it 
require?  
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Abstract: With the introduction of the Water Framework Directive (WFD) in 2000, a significant 
shift in the European water planning tradition occurred. Public participation became a key part 
of the WFD as an important element in improving regional water planning, strengthening the 
local involvement and increasing public support for the implementation of the Programme of 
Measures (PoM). To fulfill article 14 of integrating public participation in the WFD planning 
process, a   paradigm shift happened in Danish water planning in 2014. Water councils in all 
23 River Basin Districts were established to provide input on how to improve the physical 
conditions in Danish streams. The water councils were to advise the local municipalities on 
developing PoM as part of the implementation of River Basin Management Plans (RBMPs) in 
Denmark. The results indicate that Denmark complied with requirements for making important 
background information available to the public and ensuring public consultation of the second 
cycle of RBMPs. However, article 14, stating that member states should encourage active 
involvement, has only been complied at a very basic level and the public participation process 
has not been institutionalised and anchored in the policy process. The water councils are 
presented as the “new option governance” in Danish water planning; however, the water 
council process was limited and controlled by the competent authority, the Nature Agency. 
Thereby the water council process can only be characterised as an expanded stakeholder 
consultation part of the policy process and only touching very little upon active involvement, 
with future consequences for public participation in Denmark. 

 

Keywords: Public participation, water council, water planning, governance 

 

Introduction 
For centuries, the physical conditions in watercourses have been affected by urbanisation, 
agricultural intensification and intensive drainage activities with straightened and regulated 
streams in poor ecological condition as a result (Brookes, 1987; Iversen et al., 1993; Aarts et 
al., 2004). In Denmark, numerous stream restoration projects to improve the physical 
conditions have been initiated (Pedersen et al., 2007). With the introduction of the Water 
Framework Directive (WFD) in 2000, public participation has become a key part of the WFD. 
This new water management regime has resulted in a higher need and encouragement for 
voluntary actions, where engagement of the public is recognised as a necessary policy 
instrument in reaching the environmental objectives of achieving good ecological status in 
waters and increasing public support for implementation of the Programme of Measures (PoM) 
(European Commission, 2003). 
It is also recognised in the Danish policy context that further improvement of the ecological 
conditions in our streams and rivers call for a wide array of targeted policy instruments, 
effective mitigation and restoration actions, and innovative solutions that involve the affected 
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stakeholders are required (Natur og Landbrugskommissionen, 2013). However, such 
innovative solutions to complex “wicked” system problems are challenged by complexity and 
multi-stakeholder interdependencies, and require participation, multi-actor collaborations and 
new interactive governance networks and processes (Rittel & Webber, 1973; Folke et al., 2005; 
Hofstad & Torfing, 2015). Since the implementation of the WFD there have been a number of 
studies and evaluations of public participation and collaborative processes in Europe. Most of 
these evaluation studies have concluded that the implementation and level of public 
participation varies across the EU Member States (Hering et al., 2010; Nielsen et al., 2013). 
Evaluation studies of the implementation of the first generation of Danish RBMPs (2009-2015) 
(see Petersen et al., 2009; Uitenboogaart et al., 2009; Wright & Jacobsen, 2010; Wright & 
Jacobsen, 2011; Liefferlink et al., 2011; Bourblanc et al., 2013; Nielsen et al., 2013), conclude 
that there has been a very low level of public participation in the Danish implementation of the 
first RBMPs. The level of public participation was characterised by very little or no involvement 
of the public and local authorities. The first plans were made at central government level with 
a typical “top-down” approach.  

The planning phase of the second cycle of RBMPs (2015-2021) has just finished in Denmark, 
and the Danish government has initiated a new experiment with the formation of water 
councils. Before water councils can be used as a new governance option, evaluations of the 
policy design, process and outcome is needed. In this study, we investigate water councils as 
a form of public participation, with a focus on institutional forms of governance, process 
outcome and prospects for future public participation frameworks. Specifically we assess the 
extent to which Denmark have complied with Article 14 about actively involving the public 
(European Commission, 2003).  

  

Theoretical framework for evaluation of participatory processes in water management 
In evaluation studies of participation in water management and sustainability, there are 
different ways and types of evaluating (process, intermediary, output and outcome evaluations) 
(Conley & Moote, 2003; Carr et al., 2012). In another study the output and cost-effectiveness 
of the Danish water council work have been evaluated, compared and analysed (see: 
Graversgaard et al., submitted), showing that the use of water councils have been cost-
effective. Because the time horizon is too short to make any real environmental and 
intermediary outcome evaluations, we will in this paper specifically focus on the policy process 
and related process evaluations from the water council work. 
 

Evaluation criteria 
Evaluation of participation means comparing reality to a set of criteria (Conley & Moote, 2003). 
In this public participation evaluation, we have made a list of criteria and related indicators 
(see Table 1) for developing successful collaborative processes, including those process that 
are able to integrate multiple stakeholders’ interest and knowledge, build trust and legitimacy 
and develop mutually acceptable solutions. The criteria and design of the evaluation 
framework for this research are illustrated in Table 1.  
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Table 1. Framework for the process evaluation of participatory processes. Describing 
evaluative criteria, related indicators, success measures and methods. 

Criteria Indicators* Success 
measures 

Methods 

1. Policy design 
and institutional 
arrangements 

- To what extent has 
Denmark complied 
with Article 14 and 
under which 
Institutional form of 
interactive 
governance 

Active 
involvement; 
Collaborative 
governance 

Surveys, 
interviews, 
observations and 
document 
analysis 

2. Collaboration - Process outcome 
- Representativeness 

Satisfaction; 
Equity 

 

3. Prospects - Adaptability and 
institutional 
compatibility 

Increase input 
and output 
legitimacy; 
Lessons to be 
learned 

 

*Sources: Hanley et al., 1997; Conley & Moote, 2003; Sabatier et al., 2005; Leach et al., 2005; 
Koontz & Thomas, 2006; Benson et al., 2014; Hofstad & Torfings, 2015. 

 

Based on a review of evaluation studies and theoretical frameworks for evaluating policies 
and governance networks in environmental public policy research, we have suggested a set 
of 3 criteria with 4 key indicators for evaluating the process outcome of public policies in 
environmental management (Table 1.). In this conference paper, only the first criteria and 
indicator is analysed and presented to evaluate the requirements in article 14.  

 

Policy design and institutional arrangements 
In the policy design and institutional arrangements analysis, the typology developed by 
Hofstad & Torfing (2015) of different forms of interactive governance is used to frame, analyse 
and identify the predominant institutional form of interactive governance in the Danish 
implementation of the second RBMPs as part of implementing the WFD. Specifically, in 
Hofstad & Torfing (2015) three different institutional forms of interactive governance are 
presented: stakeholder consultation; relational contracting; and collaborative networking 
(Hofstad & Torfing, 2015). Collaborative networking is the highest form of involvement and in 
this paper equivalent with active involvement. In the guidance document, describing the new 
water council act and framework for the water councils, it was stated that: water councils will 
strengthen local involvement in water planning; have a greater local presence and greater 
local ownership than under the previous legislation; and that water councils will ensure less 
bureaucracy and greater local involvement in achieving good ecological status in all the 
targeted streams (Nature Agency, 2014). In the analysis, we investigate the integrative 
mechanisms, the form of governance and the institutional design, that the Danish government 
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(via the use of water councils) have delivered regarding public participation in relation to the 
requirements from the WFD article 14.  
 
Evaluating public participation – active involvement  
In article 14 and the related guidance document no. 8 (European Commission, 2003) three 
different types of involvement of stakeholders are mentioned: 
 

- Information supply, where people participate by being informed what has been 
decided or has already happened (shall be ensured); 

- Consultation, where administrative bodies consult stakeholders to learn from 
their knowledge, perceptions, experiences and ideas (shall be ensured); 

- Active involvement (shall be encouraged). 
 

Article 14 states that all member states should encourage the active involvement of the public 
in the production, review and updating of RBMPs (European Commission, 2003). The view 
taken in the WFD is that encouraging a high level of participation in the development and 
implementation of plans should be considered the core requirement for active involvement 
(European Commission, 2003). Although the latter form of participation is not specifically 
required by the Directive, it may often be considered as best practice. However, it can be 
debated what is meant by active involvement and when is a stakeholder actively involved? In 
Bishop & Davis (2002) active involvement is described as when partnerships are developed 
in planning and implementation; where stakeholders are invited as part of the process to give 
their perception of the problem or vision and possible solutions. This seems more of an 
expanded consultation form. In Shand & Arnberg (1996) the highest level of public 
participation is where the responsible authorities actively involve stakeholders in the decision-
making process in ‘self-determination’ of water related issues (Shand & Arnberg, 1996). Self-
determination implies that at least parts of water management are handed over to the 
interested parties. In article 14 it has not been stated if active involvement means delegation 
and shared decision making, where the administrative bodies share responsibility with the 
stakeholders, or if active involvement means partnerships with perception sharing of the 
problem or vision and possible solutions? 

 

Data and Methodology  
This research builds on a larger study of stakeholder involvement in Denmark, using mixed 
methods by combining quantitative and qualitative data gathering, which includes document 
analysis, observation studies, face-to-face semi-structured interviews and two online national 
surveys. In this initial conference paper, the main data and methods used were document 
analysis of all 23 submitted water council proposals of the PoMs as well as the 23 RBD draft 
RBMPs (2015–2021). All official documents from the water council process have been 
analysed and supplemented with interviews with water council members and public 
administrators. 
 
The background for the case study is that in 2013 the WFD competent authority (Nature 
Agency) put forward a new Act on water planning (Lov om vandplanlægning) (FT nr. 1606 
26/12/2013). In this new act, it was prescribed that 23 new water councils (Vandråd) should 
be established, one in each River Basin District (RBD). In 2014, 23 water councils were 
established to undertake public participation. The water councils could only consist of a 
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maximum of 20 members from different interest groups (organisations): agricultural 
organisations, nature and environmental organisations, water quality and utility service 
organisations and recreational organisations. No private persons could attend the water 
councils. The water councils were to advise the local authorities (municipalities) on the 
preparation of PoMs for the hydromorphological conditions in the Danish watercourses. The 
main task of the water councils was in advance delimited to giving guidelines and counselling 
the municipalities on which of 16 hydromorphological measures to use in the streams and 
where to place them in an overall level (Nature Agency, 2014). Together with the 
municipalities, the councils had six months (April 7- October 7, 2014) to come up with a 
thorough PoM for the watercourses at stake and provide input to the PoMs. After the six 
months, the municipalities forwarded the revised input to the Nature Agency as part of 
preparing for the second cycle of RBMPs.  

 

Results and Discussion 

Evaluating public participation – information and consultation  
The institutional arrangements of the second RBMP planning process were split into different 
platforms and stages. The Nature Agency prepared and made a draft working programme 
(arbejdsprogram for vandområdeplanerne) for the implementation and involvement of the 
public in the second RBMPs (2015-2021) available on an established webpage. The draft 
working programme was in a six month public consultation. Twelve responses were made to 
the working programme. The Nature Agency used websites in order to provide more general 
planning- relevant information to the wider public. For example, main planning documents 
representing the different stages of the planning process were made public online. This source 
included background information on the WFD and regional facts about the planning process. 
More detailed technical data on the status of various water bodies and risks to water quality 
was made available in: 
 
i) a ‘baseline analysis’ document (Basisanalysen); 
ii) an ‘economic analysis of water use in the baseline’ (Vogdrup-Schmidt & Jacobsen, 

2014) (Økonomisk analyse af vandanvendelsen); and 
iii)  the ‘overview of significant water management tasks’ for every RBD and nationwide 

(Væsentlige vandforvaltningsmæssige opgaver).  
 
The documents were also in public consultation for six months in 2014. A WebGIS interface 
(MiljøGIS-kort) of the baseline analysis and the draft RBMP were made available for the public 
at the before mentioned webpage. Finally, the draft RBMP was made public. Furthermore, 
the Nature Agency made additional material available on the webpage, for example a water-
area planning library with key documents and agreements. The Nature Agency could have 
prepared more information about the process, made accessible via for example public 
libraries or other institutions. Moreover, the Nature Agency could have used more effort to 
inform the public through local and regional media such as newspapers, newsletters, 
magazines, TV and radio. Much of the information available was only directed to the various 
organised stakeholders (interest groups) and not to the wider public. Thus, the Nature Agency 
seemed to comply with the first two requirements in article 14 of the WFD: to provide 
information and organise public consultations on RBMPs.  
 
The Nature Agency invited public comment on three RBMP related consultation documents: 
the ‘working programme document’; a document concerning ‘overview of significant water 
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management tasks’; and the draft RBMP. This form of governance in the initial stage of the 
RBMP2 process was purely a basic mode of hierarchical governance with only information 
supply and stakeholder consultation as the interactive governance form. In this institutional 
design, the Nature Agency holds the key responsibility with consultation from stakeholders in 
both the policy formulation and implementation phase. In summary, the institutional design 
and governance structure in the second RBMP has delivered information supply and 
consultation as required in the WFD. It is more unclear if active involvement of stakeholders 
has also been encouraged in the Danish water planning process. 
 
Evaluating public participation – active involvement  
The water councils were initiated as a way of fulfilling the encouragement requirements in 
article 14. In the new water council act, water councils should be part of the policy design of 
delivering PoMs for the ecological (physical) improvement of targeted streams. The 
announcement about water councils was presented and communicated via media and on the 
Nature Agency’s webpage. The institutional arrangement and policy design for the water 
councils’ work were however already fixed: 
 

- A limited number of stakeholders could participate (up to 20 members in each council);  
- There was a limited timeframe of six months (April 2014-October 2014); 
- The water councils were given a specific economy for the work differentiated in each 

main RBD;  
- The water councils were appointed specific measures, with 16 measures to be used 

in the streams to achieve the goal of good ecological status;  
- The water councils could only consist of stakeholder organisations (interest groups), 

who had to apply for membership of the councils themselves.  
 
The institutional design of the water council set-up was thus, as detailed above, specified and 
fixed around how and what the water councils were to deliver. The purpose and task of the 
water councils was to advise the municipalities in their work to develop PoMs’ proposals for 
streams, as well as advise, based on local knowledge, on the measures to be used. However, 
there was no room for innovative solutions; the council members could only propose the use 
of 16 pre-determined measures. The integrative mechanisms and the legal and procedural 
framework are specified in detail, giving no room for self-regulated negotiation between 
stakeholders and collaborative networking and hereby limiting the potential for innovative 
collaboration. In collaborative approaches, the argument is to find win-win solutions to a variety 
of problems facing different stakeholders (Sabatier et al., 2005). The lesson from this planning 
phase of the second RBMP is that the Nature Agency could have used the momentum 
generated by many knowledgeable members who were gathered in the water councils, and 
were in possession of local knowledge which could have assisted with identifying interesting 
sections of water courses, where good holistic environmental initiatives could have been 
developed (Graversgaard et al., 2015). Especially when, in the next generation (2015-2027) 
of RBMPs, there is a requirement to integrate climate change concerns into the RBMPs 
(European Commission, 2009). 

In delivering PoMs for the physical conditions in the streams, the local authorities 
(municipalities), in collaboration with the interest groups in water councils, were responsible 
for developing the POMs together. This in itself is a novelty in Danish water management and 
has secured cost-effective solutions (Graversgaard et al., submitted), however the Nature 
Agency did not have any plans for continuing the water councils after their six months of work, 
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and the initial plan was that they would gather again for the third generation of RBMPs (2021-
2027) in 2018. This could potentially be problematic because there may be a relatively long 
time between the water council work taking place and the efforts being implemented. One can 
question if the water council members will, in a few years, still remember what they 
recommended in 2014, when no follow-up has taken place. However, if the members still are 
in support of their recommendations later on, then according to Sørensen & Torfing (2005) 
one of the benefits of collaborative networks is that stakeholders are less likely to resist 
implementation. As the water councils only had six months (April 7 2014 to October 7 2014), 
including the summer vacation period and allowing for political considerations and approval of 
PoM proposals in all 98 municipalities, this was a very short period in which to undertake such 
an enormous process with the engagement of multiple stakeholders.  

In a review study of participation, it is argued that success with long-term participation depends 
on reorganisation and changes in government institutions (Reed, 2008), and another 
important part of this reorganisation is that participation is institutionalised. Experiences from 
Sweden, where water councils have existed since 2005, also indicate that the institutional 
setup of water councils is essential for successful participation (Franzén et al., 2015). With a 
limited timeframe and limited institutionalisation, reorganisation and changes in government 
institutions is minimal. The narrow frame for the water council policy design and institutional 
arrangements, even though it is ‘sold’ as a new active involvement implementation, replacing 
the old paradigm of top-down water planning, still can be considered a hierarchical governance 
form. However, in late 2015 the former Environmental and Food minister announced that water 
councils are to begin working on the implementation of the RBMP in 2016. If this happens, 
some changes to the institutional design of the water council process will have occurred.  

If we look at the type of interactive governance, the water councils are characterised as an 
expanded stakeholder consultation part of the policy process which only touches to a very 
limited extent upon collaborative networking and active involvement, which thus is encouraged 
in the WFD. This is a problem in the long-term delivery of sustainability, mainly because 
stakeholder consultation, with a limited timeframe, fails to engage stakeholders in the design 
of novel solutions. This means there is a relatively low capacity for mutual learning, risk sharing 
and the development of joint ownership of co-created solutions, when the Nature Agency have 
already identified the solutions and only need stakeholders to consult on them. It seems that 
the main focus for the Nature Agency has been stakeholder interaction, with a focus on solving 
a specific task between typically conflicting interest groups. Successful collaborative 
networking can enhance the conditions and opportunities for future use of networks in the 
management of environmental and political challenges (Sørensen & Torfing, 2005). One 
recommendation is that the future of Danish water councils is formulated in a different type of 
constellation, where the involvement of those with local interest and knowledge is actively 
encouraged in an optimal way at both regional and local level, and with possibilities for 
synergies in the water, energy and food nexus. 

 

Conclusion 
The requirement to make important background information available for the public and 
ensuring public consultation of the plans has been complied with in the second RBMP period. 
The encouragement of active involvement has only been fulfilled at a very basic level. If we 
look at the interactive governance form, the water councils can be characterised as an 
expanded stakeholder consultation part of the policy process that only touch to a very limited 
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extent upon active involvement, which thus is encouraged in the WFD. The Danish water 
planning tradition has historically been centralised and coordinated from the central 
government (Nature Agency). With the introduction of water councils this could have been the 
start of a change from a hierarchical governance structure towards more collaborative 
networking in the policy process and governance form, if continued and institutionalised. 
However this research shows that the water councils’ institutional design and arrangements 
fits very well into the Danish established model for regulation, which for decades has been 
top-steered and where the government in detail describes and regulates what the stakeholders 
can and cannot do. The water councils have been presented as the “new option governance” 
in Danish water planning; however, the water council process was limited and controlled by 
the Nature Agency. Recommendations suggest that future water councils represent a more 
nuanced and holistic approach to water planning where members together with policy-makers 
handle tasks where interaction with other agricultural, water and nature management issues 
are central. The institutional framework provides an incentive for participation. However, this 
alone is not sufficient for successful collaborations. Since the main goal of the water council 
work was to involve stakeholders, a full paper will investigate a detailed evaluation of the 
collaboration experiment with involvement of stakeholders; with process outcome and a 
representation evaluation analysis. 
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Abstract: “Nothing less than a systemic transformation of our societies, our economies and 
our world will suffice to solve the climate crisis and close the ever-increasing inequality gap.” 
That was the key message of a new document -  “The People’s Test on Climate 2015”  -
endorsed by an unprecedented coalition of civil society organisations from around the world 
and sent to world leaders ahead of United Nations climate talks as well as ahead of the widely-
anticipated UNFCCC’s ‘Conference of the Parties in Paris’ (COP21) at the end of 2015. It is 
also becoming increasingly recognised in academic literature that effective responses to 
complex environmental issues require such systemic transformations.  But how can systemic 
transformation come about when institutions are deeply embedded in dominant norms and 
beliefs, seemingly naturalised and difficult or impossible to influence in particular locations? 
How can more respectful and less dominant alternatives be generated in such circumstances? 
How can new ways of organising and doing grow in influence to shape socio-technical change 
in water management and climate change adaptation? Little is known how this is actually done 
in practice. This paper contributes to this by analysing the enactment of governance learning 
for systemic transformation in practice and its intended and unintended consequences, 
drawing on examples of the international CADWAGO project; a three year project that aimed 
to address the global challenge of water security in the context of climate change by promoting 
systemic and adaptive transformations in water governance. To contribute to transformation 
of the European water governance context a series of governance learning events were 
organised that brought together CADWAGO researchers and European water governance 
practitioners.  The case study demonstrates that governance learning does not merely serve 
as a neutral place in which reality is represented and actors learn about the state of affairs 
from each other during exchange of knowledge, but instead it serves as a place where a 
certain reality is created. Recognising this means reconceiving governance learning as 
performative practice. Such a perspective goes beyond overly optimistic views of governance 
learning as a technique whose application can be perfected, as well as pessimistic views that 
see this as repression or domination. Instead, it appreciates both intended and unintended 
forms of learning as meaningful and legitimate ways to bring about change, and recognises 
knowledge and reality as being constituted in interaction in the context of these co-creation 
processes. 
 
Keywords: CADWAGO project, governance learning in practice, systemic transformation, 
European water governance, boundary work 
 
Introduction 
“Nothing less than a systemic transformation of our societies, our economies and our world 
will suffice to solve the climate crisis and close the ever-increasing inequality gap.” 1 That was 
the main message of “The People’s Test on Climate 2015”. This document was sent to world 
                                                 
1 See http://peoplestestonclimate.org/ 
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leaders before the ‘Conference of the Parties’ - or COP21 - in Paris as well as before the 
climate talks of the United Nations. Over recent years discourses on vulnerability, resilience 
and sustainability have begun to overlap around issues associated with climate change 
adaptation (Turner et al., 2010; Adger et al., 2009). A common thread exists in the way this is 
increasingly viewed as a governance learning process for systemic transformation that moves 
complex socio-ecological systems towards a sustainable trajectory. There is a growing 
acknowledgement that barriers to climate change adaptation may not lie so much in the “gaps” 
in the scientific or technical understandings, but rather on account of the complexities within 
the social, institutional and cultural changes in climate change governance (Ison et al., 2007; 
Godden et al., 2011). 
 
It is also becoming increasingly recognised in academic literature that effective responses to 
complex environmental issues require learning for systemic governance transformation 
(Leeuwis, 2002; Pelling & High, 2005; Wals, 2007; Ison et al., 2007; Hounkonnou et al., 2012). 
Literature shows that limiting our ideas about these transformations to processes of adoption 
and diffusion of research findings is no longer useful. Numerous studies have shown that 
research finding are often not taken up by policy makers and practitioners, and that 
transformations are usually based on an integration of knowledge from multiple actors, 
including scientists. However, co-learning for systemic governance transformations still 
remains poorly understood. Little is known about how policy makers, practitioners and 
researchers together can learn their way out of anthropogenic issues such as climate change 
(Tschakert & Dietrich, 2010; Ison et al., 2011; Powell et al., 2014). 

To address this issue, this paper analyses the performance and orchestration of governance 
learning for systemic transformation in practice, drawing on examples of the international 
CADWAGO project. The CADWAGO project was a three year project that aimed “to address 
the global challenge of water management in the context of climate change by promoting 
systemic and adaptive transformations in water governance”2. One of the special 
characteristics of the CADWAGO project was its explicit engagement in co-learning by means 
of the design of a series of so called ‘governance learning events’. This means that alongside 
the research, the research team invited practitioners and policy makers from the European 
water governance context to be joint “co-learners” throughout the various stages of the project. 

Co-production of knowledge and boundary work at the science, policy and practice 
interface 
In this paper we link up to the growing body of literature on the relationship between science, 
policy and practice. Traditionally, science, policy and practice are conceptualised as domains 
that are separate and disconnected. Science is conceptualised as a ‘place of knowledge 
production’ (Gibbons et al., 1994) in which value-free facts are produced. Policy on the other 
hand is seen as a ‘place of knowledge use’ and is supposed to use the facts that are produced 
by science in policy processes. In this ‘knowledge utilisation model’, knowledge is 
‘disseminated’ from science to society. Communication is seen as the means to bridge the 
gap between these two domains (Bulkeley & Mol, 2003). 
 
This linear model of knowledge production and use is questioned in science and technology 
studies (e.g. Funtowicz & Ravetz, 1993; Gibbons et al., 1994; Jasanoff & Wynne, 1998) as 
well as in interpretive policy analysis (e.g. Fischer, 1998; van Eeten, 1999; Hajer & Wagenaar, 
                                                 
2 See http://www.cadwago.net/ 
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2003). This literature argues that an increase in the complexity and uncertainty of scientific 
questions should likewise result in an increase in the democratisation of procedural rules as 
to how to do science. Thus, when complexity and uncertainty are low, science can proceed in 
a more orthodox manner. In the face of uncertain, complex questions (e.g. environmental 
risks), however, scientific ways of knowing break down as values and uncertainty require 
scientists to look beyond the facts to include other thoughts, observations and data - and 
therefore include practitioners and policy makers - in the production and use of knowledge. 
This co-production of knowledge model challenges the traditional conceptualization of science 
as a practice that produces facts to fill knowledge gaps. Instead, encounters between science, 
policy and practice are seen as social processes that involve dynamic co-construction 
processes of knowledge production and use. 

Research shows that despite the fact that many co-production of knowledge processes are 
attempted, in practice many of these end up reproducing a linear conceptualisation of science 
with its strict separation of knowledge production and use (Maasen & Weingart, 2006; 
Turnhout et al., 2013). This resonates with studies on participatory approaches that show that 
participation often unintentionally results in the marginalisation of the very people it aims to 
empower (Cooke & Kothari, 2001; Aarts & Leeuwis, 2010; Turnhout et al., 2010). This results 
in a call (see Turnhout et al., 2013) for going beyond good intentions and ideals about co-
learning and co-production of knowledge to how these work out in practice.  

In this paper, we use the concept of boundary work to investigate how boundaries between 
science, policy and practice are negotiated in practice. Boundary work was originally 
introduced by Gieryn (1983) to describe the discursive practices in which boundaries between 
different kinds of knowledge are demarcated and/or co-ordinated. This draws the attention to 
boundaries as barriers. Gieryn’s work (1983, 1995, 1999) shows that boundaries can separate 
and protect in three different ways, namely by means of 1) expulsion, 2) expansion and 3) 
protection of autonomy. However, more recent work (Guston, 2001; Metze, 2010; Quick & 
Feldman, 2014) shows that boundaries need not be barriers; they may also be junctures that 
join and connect. Their work shows boundaries can connect in three different ways, namely 
by means of 1) decentring differences, 2) translating across differences and by 3) aligning 
among differences. This shows that the barriers and junctures are not an intrinsic 
characteristic of boundaries but boundaries are enacted in practice when people take specific 
actions. In this article we therefore conceptualise boundary work as a dynamic site with the 
potential to separate as well as connect. 

In this paper, we investigate specific boundary work practices that either create barriers that 
separate or junctures that connect. In line with Quick and Feldman (2014) we recognise that 
some of the practices we describe as boundary work are characterised elsewhere as 
negotiation, translation, demarcation, bridging, or coordination. These concepts indeed apply 
to many of the practices that we describe. However, conceptualising these practices as 
boundary work draws attention to the practices that determine whether and how to make 
boundaries into sites of separation where differences are established, or whether and how to 
make boundaries into sites of connection where junctures are established. This can help to 
get insight into how co-learning and co-production of knowledge processes work in practice. 
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Methods 
Our analysis is based on materials from the CADWAGO governance learning events. The 
data were collected by means of participant observation by the authors who were all part of 
the CADWAGO team that designed and organised these events. During the events we divided 
our attention between facilitation and organisation, and observation and recording of 
reactions, questions and conversations of the co-learners (both researchers and 
practitioners). The latter observations were recorded by means of note taking and audio 
recording when possible. The field notes were divided into categories related to ‘context’, 
‘interpretations’ and ‘direct observations’. The field notes were compiled both in and out of ‘the 
field’ during the design and organisation of the events as well as during the reflections on the 
events afterwards. As such, the notes included in-situ observations as well as post-hoc 
interpretations of materials (documents, powerpoint slides, flipcharts) and conversations about 
the learning events (both from notes and from audio recordings). 
 
Following the approach of hermeneutic interpretative analysis (Yanow & Schwartz-Shea, 
2012, 2015), analysis of the content took place during the learning events, at night following 
each learning event and ‘out of the field’ in the weeks and months following the events as well 
as during the writing process. By reading and re-reading the material that was collected, 
patterns started to emerge. Particular attention was paid to boundaries and boundary work. 
Furthermore, due to the use of ethnographic methods, the researchers themselves served as 
primary tools of measurement, and so our own reactions to the learning events also served 
as an input to understanding the process. The analysis presented below is the result of this 
iterative process. 
 
Background to the case 
CADWAGO:  Climate change adaptation and water governance - reconciling food security, 
renewable energy and the provision of multiple ecosystem services - is an international project 
that aimed to improve water governance by developing a more robust knowledge base and 
enhancing capacity to adapt to climate change (CADWAGO, 2013). It was a three year 
international project that brought together 10 partners from Sweden, the UK, Italy, the 
Netherlands, Australia and Canada. The project followed a call put out by a trio of European 
Foundations - including Compagnia di San Paulo from Italy, Volkswagen Stiftung from 
Germany and Riksbankens Jubileumsfond from Sweden - as part of a Europe and Global 
Challenges Programme. The project was designed initially to include a series of case studies 
from Europe, Australia and Canada and three work packages that focused on: 
 
• Framing of ecological components of ecosystems (WP 1) 

• Climate change adaptability in water governance institutions and organisations (WP 2) 

• Systemic governance practices (WP 3) 

When designing CADWAGO, engagement with practitioners was already recognised as an 
important element of the project. The original project document noted that “The lessons from 
the cases, the evidence from the cross case synthesis and the facilitated policy learning is 
intended to answer CADWAGO’s research questions.” The process was ‘framed’ as ‘policy 
learning’. It was envisioned as an iterative process consisting of three so-called ‘Policy 
Analysis Workshops’. These events were envisioned to take place once a year with the first 
one planned in Sweden in 2013, the second one planned in the UK in 2014 and third one 
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planned in Italy in 2015. Policy learning was mostly conceptualised as a linear, transfer of 
knowledge process in which the participating practitioners would learn about the new insights 
from the CADWAGO project and would then implement these in the European governance 
context. The Policy Analysis Workshops were to coincide with existing events such as 
conferences or symposia. Claims were made to funders in the presentation of the bid that 
CADWAGO would hold ‘large’ policy learning events. 

During the inception phase meeting of the CADWAGO project - which was held on 18th   and 
19th  October 2012 in the sustainability Research Centre, University of the Sunshine Coast, 
Queensland, Australia -  the idea of ‘policy learning’ was re-conceptualised and a fourth work 
package was created. It was recognised that a linear, transfer of knowledge process was 
inconsistent with the theories on learning and change used by the project in its other work 
packages. It was decided that ‘we need to walk our talk’. First of all, in order to get away from 
linear connotation associated with ‘policy learning’ literature, ‘policy learning’ was re-framed 
as ‘governance learning’. The process was then re-conceptualised as a two-way co-
production of knowledge process that would provide an opportunity for CADWAGO to secure 
feedback on the design, purpose and results of the project from stakeholders working with 
change processes linked to water governance issues in Europe. It would also provide an 
opportunity for the stakeholders to learn from CADWAGO experiences and incorporate new 
insights into their practice. A fourth work package (WP 4) was desirable to work at a meta 
project level. 

 
Figure 1. the CADWAGO research process (CADWAGO, 2013) 
 
Figure 1 shows how three of the work packages applied their theoretical lens (inner circle) to 
a set of case studies to reflect on water dilemmas manifest in a diverse set of transnational 
contexts. These lenses enabled a cross-case narrative describing the orchestration of a 
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diverse set of governance performances (second circle). Dialectic between the cross case 
narratives and co-learners of European water dilemmas was facilitated by CADWAGO’s 
governance learning WP (third circle). The emergent governance learning enabled 
conceptual, institutional and practice innovations to support systemic and adaptive water 
governance in Europe (outer circle). 

WP4 would focus on governance learning by facilitating CADWAGO’s learning relating to 
governance beyond the project staff to the wider European water governance environment. In 
WP4 we wanted to do this by (i) designing and operationalising an enabling environment for 
co-production of knowledge processes to emerge, (ii) analysing these processes and 
reflecting on them, and (iii) using these findings to contribute to increased governance learning 
which can help to bring about desirable change in the European water governance domain. 

In the initial CADWAGO project proposal, support had already been included for three 
European governance learning events. But we quickly recognised that a yearly one-day 
governance learning event alone would not necessarily provide the level of engagement and 
continuity that might be required for co-learning to develop. Additional funding was applied for 
in year 2 to organise interim governance learning events on a national or regional level to keep 
co-learners engaged in between the yearly face-to-face European Governance Learning 
events. This additional funding came in at the beginning of year 3 and provided some 
dedicated staff time for WP4 to work on supporting governance learning for transformation for 
year 3. In addition to the Governance Learning events that were organised or co-organised by 
WP4 (see Figure 1), co-learning also occurred on case-study level and during non-CADWAGO 
led events - such as conferences or symposia – that involved CADWAGO researchers as well 
as practitioners and policy makers. 

 

 

 

 

    
 

 
 
 
 
 
 
 
 
 
Figure 2. Timeline of Governance Learning Events organised and/or co-organised by 
WP4 during the CADWAGO project. 
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The CADWAGO ‘Governance Learning’ experience 

Creating a shared identity 
A lot of thought was given to how to design the process as well as whom to invite. In terms of 
inviting participants, we decided to work with practitioners and policy makers already involved 
in promising change processes related to water governance at different levels of organisation 
(local, regional, national, European) of the European network. They were thought to be in the 
best position to operate at the boundary between the project and the other stakeholders in the 
broader European water governance context. These practitioners were referred to as 
‘champions’, ‘change agents’, ‘critical friends’, ‘co-learners’ or as ‘folk who are at or near some 
tipping point towards our approaches and who can effect changes in water governance 
through their work’. All participants were invited as “co-researchers”, and were able to 
contribute to the design (first learning event), the findings (second learning event) and the 
conclusions of the CADWAGO research (third learning event). During the governance learning 
events, everyone was referred to as ‘co-learner’ including the CADWAGO researchers. This 
removed the attention from the previous difference among the domains of ‘research’, ‘practice’ 
and ‘policy’ thereby effectively blurring boundaries between identities and organisations to 
such an extent that it was often difficult to distinguish between CADWAGO staff and engaged 
stakeholders during the learning workshops. 
 
In terms of design, we used a methodological lens that drew on a range of social and 
environmental learning traditions, and it drew on past and ongoing experience in relation to 
system theories, methodologies and techniques, community of practice work and other 
participatory approaches. In each workshop we started with an interactive session which 
aimed to explore the participants’ experiences in water governance, for example, by 
developing rich pictures, or conversation maps. The process of collectively creating a rich 
picture or a conversation map entailed either drawing or writing as well as describing what 
was being drawn or written to each other. It created a dialogue among participants and it 
allowed them to share their experiences of water governance while ‘feeling heard’ by the 
others. Through reflecting back and open questions, the other participants communicated their 
genuine interest in what the speaker had to say. As such, the interactive sessions were 
designed to involve all participants as equals. 

Language also played an important role in drawing different boundaries between the 
CADWAGO project, including its co-researchers, and its perceived environment. Those 
involved in the CADWAGO project all shared an interest in transformative change. The 
environment was thereby framed as ‘business as usual’. The project used a specific language 
connected to transformative change such as ‘system of interest’, ‘emergence’, ‘social 
learning’, ‘concerted action’ and ‘promising configurations’. To some of the co-learners this 
language was new. Others were already familiar with these concepts from earlier case-study 
workshops. This conceptual, scientific language could have resulted in a boundary between 
the CADWAGO researchers and the other co-learners, excluding the policy makers and 
practitioners from scientific practice, but it did not. At the beginning of each governance 
learning event, the project leader introduced the CADWAGO project and implicitly explained 
the meaning of the concepts to all co-learners. This translation allowed all participants in the 
room to engage with these notions. Many co-learners were attracted to the CADWAGO 
Governance Learning workshops because of their experience of running into the barriers of 
‘business as usual’ when trying to initiate transformative change in their own environmental 
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contexts. Many welcomed the new vocabulary as it gave them a shared sense of community 
as well as new ways to understand the context that they were operating in. 

This shows the way in which boundaries of identity, organisation and discourse were blurred 
during the design of the co-learning events. By framing everyone as a ‘co-learner’ and by 
designing the process in a way that allowed everyone to contribute equally, differences among 
participants were decentred. The creation of a shared language also contributed to this by 
translating across differences and thereby bypassing pre-existing discursive divides and 
barriers. Instead boundaries were re-drawn - not along organisational or discursive divides – 
but along a shared interest in the issue of ‘transformative change’ thereby connecting co-
learners and excluding ‘others’ with an interest in ‘business as usual’ through boundary work 
practices of expulsion. 

Co-production of knowledge  
The Governance Learning events were explicitly designed as co-inquiries - also referred to as 
collaborative inquiries - into European water governance in a context of climate change. 
Entering the workshop space of the European Governance Learning event in London in June 
2014 (see Foster et al., 2014), the chairs were arranged in different groups around tables and 
all co-learners were encouraged to take a seat at one of these tables. During the general 
welcome and introduction by the project leader we learned that the aim of this particular 
learning event was to get feedback on the first preliminary results of the CADWAGO project. 
During the ‘first iteration’ of the project, the post-doc researchers from WP 1, 2 and 3 had 
analysed the ten case studies, and identified common themes that emerged from them. The 
Governance Learning event provided the opportunity for co-learning intended to engage with 
these themes and further advance them. During the ‘second iteration’ of the CADWAGO 
research, the emergent themes would then feed back into the CADWAGO research where 
these themes would be used as cornerstones for further investigation in the next round of 
research. 
 
After the introduction, we were asked to create a conversation map with our group (5-6 people) 
in an interactive working session. There was a large piece of empty paper in the middle of the 
table and there were markers in various colours waiting to be used. The conversation maps 
exercise comprised two parts. The first part comprised a conversation ‘trigger’. This trigger 
was the same for all groups, namely ‘our experiences with water governance’. We were asked 
to write this down in the middle of the piece of paper and to put a circle around it. The second 
part comprised our responses to the trigger, which we were requested to write down and link 
together with a line as the conversation progressed. Each of us had a marker of a different 
colour and that is how it was possible to trace ‘who said what in relation to what’ in the 
conversation (see Figure 3). This first interactive working session initiated dialogue among us 
and it helped us to develop systemic awareness of the issue by exploring our experiences of 
water governance. 
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Figure 3. One of the conversation maps from the London learning event (Foster et al., 
2014) 
 
On the basis of the conversation map that we had created, we identified ‘themes’ that were 
important in relation to our experiences with water governance. We were given a limited 
number of coloured post-it stickers to write down our main themes. Our post-it stickers were 
collected by the workshop facilitator. With the help of this facilitator, all participants together 
clustered the themes from each group into a set of six themes in a plenary session (see Figure 
4). 
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Figure 4. The six themes that were jointly identified by all co-learners on the basis of 
their conversation maps (Foster et al., 2014) 

This discussion was mainly dominated by CADWAGO researchers. This probably also 
explains the similarities between some of the emergent themes from the first iteration of the 
CADWAGO research and the emergent themes from the Learning Event (see Table 1). 
Nonetheless, some new themes also came up such as ‘planning under conditions of 
uncertainty’. All co-learners supported the six themes that were identified during the learning 
event. 

Table 1. Clusters of themes identified by the CADWAGO researchers before the 
Learning Event and the themes identified by co-learners - including CADWAGO 
researchers - during the CADWAGO learning event. 
 

Emergent themes CADWAGO  Emergent themes Learning Event 
Inter- and intra- action in levels of 
governance in the context of water 
governance dilemmas 

Breaking-out of siloes and governance 
structures 

Reconciling new and existing roles and 
responsibilities in the context of water 
governance dilemmas 

Roles and responsibilities in changing 
dynamic of water governance 

Learning for transformation/adaptation Knowing and learning about water and its 
purpose 

Power and social justice  
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Masculine governance structures and 
reconciling water governance dilemmas 

 

Water crises as catalysts for change Water crises as opportunities for 
governance change 

Exportation of environmental issues (trans-
sectorial and trans-national) 

 

Target-oriented versus process-oriented 
policies 

Mismatch between expectations of new 
processes and the outcomes 

Commodification of water and water 
resources (PES) 

 

Role of third sector organisations (non-
state actors) 

 

Perceived knowledge gaps as 
opportunities/barriers to action 

 

 Planning under conditions of uncertainty 
 
 
The conversation maps and the clustering of themes created space for integrating different 
types of knowledge in a patchwork of co-produced knowledge that partly validated the findings 
in the first iteration of CADWAGO research as well as creating space for the development of 
new insights and new understandings. 

After a break, we continued with the second interactive working session which focused on 
‘issues and opportunities for change’. In this session, we selected one of the six themes that 
we wanted to explore. In the middle of table we had a large sheet of paper. We also had a 
number of sticky notes for capturing the issues and opportunities for change for our theme. 
During the discussion these issues and opportunities were written down on the sticky notes 
and put on the paper. The discussion was facilitated by a researcher of the CADWAGO team. 
After the allocated time for discussion had passed, we were given five sticky dots per person 
and we were asked to use them to ‘vote’ for the issue or opportunity that was most important 
for us in relation to change that we envisioned and desired in water governance. The issue or 
opportunity that received most dots was taken forward as a ‘system of interest’ to be 
investigated further in the next interactive session (see Foster et al., 2014).  

In the third session, we identified the actions required if the water governance system were to 
function as intended. Again, we wrote down the activities on post-it notes and then we 
clustered them on a large sheet of paper. We then compared these actions to the situation in 
practice through questions such as: “If this activity is missing in the real-world, is that a good 
thing?” “For whom?” “Does it matter?” “What are the implications of filling a gap?” “How might 
it be filled?” We shared these findings in a plenary session in which it became clear that various 
actions would have to be taken to improve the situation. Some of these actions could be taken 
on by the participants in our own capacities and in our own organisations, but others required 
action by other people.  

The second and the third interactive session helped the participants to slowly move away from 
the situation in which differences between types of knowledge were collapsed and into a 
situation in which these differences mattered again. This allowed them to step back into their 
own roles and reflect on their own responsibilities as well as their own response-abilities. 
Differences were not a barrier but a resource for concerted action. 
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The learning event ended with a plenary evaluation session. During this session only a small 
number of participants reported learning in relation to new information. Those that did, 
reported new insights such as “Issues are so similar across EU and Canada” or they reported 
“Better understanding of water governance dilemmas/issues”. This learning was related to the 
substantive content of the discussions. Others reported that what they were taking out of the 
workshop was learning about dynamic and inclusive processes, methods and techniques that 
facilitated and enabled the sharing of knowledge and experiences amongst the participants. 
They reported new insights such as “Useful – methodologies. Useful - the design of the 
learning event that promoted very much the dialogue with and among invited guests. Going to 
use this myself” or “New creative methods / ways of co-learning. Can blend well with otherwise 
scientific/ technical issues (such as nitrate pollution).” What these participants took out of the 
workshop had little to do with the content but was rather related to participatory design and 
techniques. Third of all, new networks were a valued outcome of the workshop by several 
participants. They reported issues such as “supportive forum” or “continue own learning 
process and engage with others working with similar change processes”. Again this had little 
to do with the content but was rather related to communication and networking. Last but not 
least, some participants reported validation when asked about learning. This included learning 
“That the barriers we are experiencing in terms of WFD delivery are a systems and 
governance problem - and that they have parallels across other cultures and scenarios. 
Understanding (these) brings some sort of acceptance and allows space and development of 
solutions (instead of just ‘giving up’)” or “Validation of approach from experts” or “Themes 
emerging from CADWAGO case studies reinforced by workshop”. So emotional support and 
validation were also mentioned as important outcomes of the workshop. 

 
This description of the learning event in London shows that the boundary between scientific 
knowledge and ‘other’ types of knowledge (local, political, practical) collapsed during the 
interactive sessions of the learning event. All knowledge counted and all knowledge had equal 
value. At the end of the learning event, the boundaries were put back in place. That is when 
each participant reflected on their own position and the sort of action that they could take to 
improve the situation. For the CADWAGO researchers their responsibility as well as their 
response-ability translated into taking on board the input of policy makers and practitioners in 
the remainder of the research process. For other participants, other actions were more 
appropriate. This shows that co-learning in practice was far more than learning only about 
content. Putting the organisational and discursive boundaries back in place allowed co-
learners to align their differences. By recognising differences and making use of them to 
achieve complementarity, the participants combined their efforts to create a loosely organised 
network of concerted action for improving and transforming water governance. 

 

Challenging boundaries of science 
The last issue that stood out during the Governance Learning events was their focus on 
‘performing science differently’. This is best illustrated by the Intermediate governance 
learning event which was held on 16 September 2015 in the Royal Society in London (see 
Foster et al., 2015). This event had elements of a symposium and it also had elements of a 
co-inquiry. The aim was to discuss the past, current, and future of water governance in the UK 
and the EU. CADWAGO researchers from the Open University in WP3 had been working with 
a range of actors in the UK - such as policy makers, representatives from NGOs, researchers 
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- to gain insight into water governance in the UK and how this could be improved in practice. 
The results of this process were used as a point of departure for the learning event in the 
Royal Society. Between 50 – 80 people participated in this event which aimed at developing 
an agenda for transforming water governance in the UK and the EU. Getting a co-inquiry into 
the Royal Society in London felt like a challenge to the ‘normal’ boundaries of science and a 
call to expand the traditional boundaries of science by making a claim on a different kind of 
expertise. 
 

Figure 5. CADWAGO symposium, The Royal Society London, 16th September 2015 
(Foster et al., 2015) 

In addition to this, the metaphor of ‘performance’ in relation to enacting an expansion of the 
boundaries of science also came out strongly during the third and final Governance Learning 
Workshop between the 14th and 16th October, 2015 in Sassari, Italy (de Bruin et al., 2015). 
The aim of the event was to: 1) showcase and discuss project findings and insights; 2) engage 
in co-learning processes to enable critical reflections on our collective learning; and 3) 
formulate actions for transforming water governance in our different contexts. The workshop 
was designed around an on-going Italian case study concerned with sustainable water 
management in Arborea, Sardinia. The event started on the evening of the 14th of October 
when we were invited to the concert “Music Acqua”: musical variations on climate, a piece 
composed by Sante Maurizi and inspired by the context of CADWAGO. It was organised by 
Conservatorio di musica Canepa and the CADWAGO partner Nucleo di ricerca sulla 
desertificazione dell’Università di Sassari (NRD). It combined instrumental and vocal music, 
performed by the Sardinian Youth Orchestra and the Canepa youth choir, and spoken theatre 
(de Bruin, workshop report).  

The following day we prepared for the field trip to Arborea. In the afternoon, we travelled by 
bus through the Sardinian landscape to the central part of Sardinia where we participated in a 
live debate, known as ‘La Rasgioni’3, staged in the Municipal hall of the Arborea district. La 
Rasgioni is a traditional form of peaceful conflict resolution which had operated in Gallura until 
50 years previously. It aims not only to solve disputes peacefully but also to restore pre-
existing relationships that had been negatively affected by a conflict, thus preserving the 
community cohesion. Inspired by La Rasgioni the event in Arborea comprised a debate 
                                                 
3 translated into English as ‘the water court’ 
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between representatives of all the regional, national and international institutions involved, and 
representatives of the entrepreneurs in the area including farmers and fishermen. The ‘judge’ 
allowed all representatives to speak. We, as CADWAGO co-learners, played the part of the 
‘jury’. Both the Music’aqua and la Rasgioni enacted the performance metaphor by including 
an orchestrated musical performance as well as a theatre performance into the co-learning 
event. Similar to the co-inquiry at the Royal Society in London this challenged the ‘normal’ 
boundaries of science by re-drawing them and including practices not usually associated with 
‘normal’ scientific practice. 

Governance learning as an orchestrated performance 
CADWAGO started from a conceptualisation of change and governance learning as an 
interactive co-production of knowledge process. What was intended was much more than 
simply co-designing research questions and communicating the research findings, but rather 
coproduction of questions and findings and joint learning and reflection about implications, 
lessons and future outlooks. This called for highly interactive forms of knowledge generation 
where multiple stakeholders (including researchers) engaged in transdisciplinary joint 
knowledge production, dialogue and learning processes. This paper investigated the 
enactment of governance learning for systemic transformation in practice by investigation the 
co-production of knowledge process by means of an analysis of the boundary work practices 
and their potential to separate and/or connect. 
 
Using the boundary work practices for creating junctures (Metze, 2010; Quick & Feldman, 
2014) and divides (Gieryn, 1983, 1995, 1999) we have shown that making boundaries into 
junctures went hand in hand with the creation of boundaries as sites of separation. In 
agreement with Quick and Feldman (2014) our analysis shows that during the co-learning 
events junctures were constructed by decentring differences, translating across language and 
aligning differences. At the same time, in agreement with Gieryn (1983, 1999), our analysis 
also shows that during the co-learning events separations were constructed and traditional 
boundaries were challenged through expansion, expulsion and protection of authority. Both 
practices of separation and connection were important elements of the co-production of 
knowledge process. 

The creation of junctures did take place at other moments in time and in different places than 
the creation of separations. Within the group of co-learners, the junctures were mostly created 
during the interactive sessions at the beginning and in the middle of the learning event. The 
separations were put back in place at the end of the learning event. The invitations and the 
design of the interactive sessions blurred boundaries between science, policy and practice in 
terms of identity, discourse and knowledge. At the end of the learning event, the opposite 
happened and differences were re-established and aligned to allow for self-organised, 
concerted action. As such the practices of separation and connection were able complement 
each other. 

The creation of junctures along a shared interest in the issue of ‘transformative change’ 
resulted in a re-drawing of the boundaries between the group of co-learners and ‘business as 
usual’, including ‘business as usual’ science - thereby creating separation. Inspired by Gieryn’s 
metaphor of cartography, we could say that the map of water governance was re-drawn, 
challenging the existing organisational, discursive and knowledge boundaries associated with 
‘business as usual’. As such, the practices of separation and connection were also able to 

2245



 

complement each other ‘spatially’. All in all, they functioned as two sides of the same coin - as 
a duality instead of a dualism (see also Ison et al., 2011). 

We suggest that the boundary work practices of separation and connection are central to the 
creation of an orchestrated performance aimed at governance transformation in the European 
water management landscape. Boundary work served important functions: 1) it contributed to 
the creation of a network of co-learners with a shared interest in transformative change; 2) it 
re-defined identities, discourse and knowledge along the boundaries of this system of interest; 
and 3) it allowed for the identification of concerted action as well as the alignment of 
differences required to bring about the desired change. This illustrates the argument by Ison 
(2010 p. 249) of what the metaphor of an orchestra can help to reveal in relation to co-
production of knowledge or social learning. “An orchestra is something that can be invested 
in; it is thus referred to and understood as an entity. At the same time what is being invested 
in is the on-going capacity to create, adapt and deliver performances by a group of people 
with different instruments, skills, perspectives, histories and so on, that satisfy some socially 
determined purpose.” During the co-learning events, the boundaries between science and 
society were both re-produced and challenged. The flexibility and fluidity of boundaries - and 
playing with those - helped co-learners to rehearse their orchestrated performance as well as 
to gain access to practices and resources in ways that would allow them to address the 
envisioned water governance transformations in practice. 

Conclusion 
The co-learning events and the co-production of knowledge process did not merely serve as 
a neutral place in which reality was represented and actors learned about the state of affairs 
from each other during exchange of knowledge. Instead it served as a place where a certain 
alternative reality - or subaltern reality - was created. Recognising this means reconceiving 
co-learning and co-production of knowledge as performative practice. Such a perspective 
goes beyond overly optimistic views of co-production of knowledge as a radical process of 
democratisation of science in which traditional science-society relations are transformed. It 
also goes beyond the critical views that see co-production of knowledge as the mere 
reproduction of the traditional linear model of science in which knowledge production and use 
are reproduced as separate processes and strict boundaries are reinforced. Instead, it 
appreciates both the re-production of science-society boundaries as well as the challenging 
of those in co-learning events as meaningful and legitimate attempts to simultaneously bring 
about a particular sort of change, namely: 1) social change or “coherence” (the ability to 
harmoniously live with ourselves and others); and 2) socio-environmental sustainability or 
“correspondence” (people interacting with the environment in ways that builds resilience). 
According to Maturana and Varela (1987, cited in Capra, 1996 p. 330) this requires a diverse, 
resilient community “capable of adapting to changing situations. However, diversity is a 
strategic advantage only if there is a truly vibrant community, sustained by a web of 
relationships. If the community is fragmented into isolated groups and individuals, diversity 
can easily become a source of prejudice and friction. But if the community is aware of the 
interdependence of all its members, diversity will enrich all the relationships and thus enrich 
the community as a whole, as well as each individual member. In such a community 
information and ideas flow freely through the entire network, and the diversity of interpretations 
and learning styles - even the diversity of mistakes - will enrich the entire community” An 
orientation to boundaries and boundary work in co-learning to practices of connection as well 
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as separation can support the creation of such a resilient community and thereby support the 
performance and orchestration of effective governance transformations in practice. 
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Abstract: Water governance is becoming an increasingly important issue as climate change, 
population growth and changing demands for water are predicted to exacerbate potential and 
actual threats to food, water and energy security. However, the current lack of progress 
towards achieving the environmental objectives of the Water Framework Directive in the UK 
and EU raises many questions and concerns about how we think and act in relation to water 
governance in a changing world, and in particular about the implications of boundary choices. 
This paper reflects on the implementation of the Directive in England. The evidence 
demonstrates that the implementation process failed to start out systemically. There have 
been some changes in the water management regime which emerged from the adoption of 
the Catchment-Based Approach, but the overall water governance regime continues to be 
encompassed within the top-down implementation process operated by the Environment 
Agency. New pathways and options for change have recently emerged from a systemic co-
inquiry, which emphasise the importance of institutionalising community action at catchment 
scale and re-framing the enactment of the Directive as part of an iterative social learning 
system.  
  
Keywords: Water, governance, boundaries, Water Framework Directive, England, UK  
  

Introduction  
Water governance is becoming an increasingly important issue as climate change, population 
growth and changing demands for water are predicted to exacerbate potential and actual 
threats to food, water and energy security (Defra, 2011b; Jenkins et al., 2009). The need for 
systemic and adaptive approaches to water governance is well recognised in some sectors 
(CADWAGO, 2013). Indeed, the Water Framework Directive1 at its outset appeared to be far 
sighted in the way that it recognised multiple stakeholders and approached planning at the 
level of the river basin, and it was welcomed as a radical improvement on earlier, piecemeal 
EU water legislation (Environment Agency, 2002). However, the current lack of progress 
towards achieving its environmental objectives in the UK and EU raises many questions and 
concerns about how we think and act in relation to water governance in a changing world, 
and in particular about the implications of boundary choices on the past, present and future 
trajectory (Ison, 2010).  
  
Dealing with extensive flooding in England provides a case in point. Floods in Somerset in 
2013/4 and in Cumbria in 2015 had major adverse effects on lives and livelihoods in sectors 
                                                           
1 Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework 
for Community action in the field of water policy (Official Journal L 327, 22/12/2000)  
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ranging from agriculture to tourism to commerce and industry and at different levels (BBC, 
2014, 2015). But the factors contributing to these effects were many and various, including 
the way land and water had been managed, and choices made about settlements and how 
communities and NGOs as well as different levels of government responded. There was a 
clear need to link up policies and practices that enhanced and maintained not just the quality 
of biophysical processes associated with water, but also the social processes, recognising 
that human social systems and biophysical systems are coupled in a mutually influencing co-
evolutionary dynamic (CADWAGO, 2013).  
  
This paper reflects on the implementation of the Water Framework Directive in England from 
the perspective of a group of researchers who have been working in the field of water 
governance for more than a decade (Blackmore et al., 2007). It presents an overview of the 
Directive and its implementation in England, then considers the implications of some of the 
boundary choices made and how new pathways and options for change are being opened up 
through systemic approaches.  

Overview of the Water Framework Directive  
In recognition that ‘water is not a commercial product like any other but, rather, a heritage 
which must be protected, defended and treated as such’, the Water Framework Directive 
establishes a framework for the protection of inland surface waters, transitional waters, 
coastal waters and groundwater in the EU. It was adopted on 23 October 2000, and entered 
into force on 22 December 2000. It committed EU Member States to develop river basin 
management plans (RBMPs) and accompanying programmes of measures by 2009; and in 
making operational the programmes of measures, to achieve ‘good’ water status by 2015. 
However, the time limit may be extended up to 2027 for the purpose of phased achievement 
of the objectives where it has been determined that it is technically infeasible or 
disproportionately expensive to complete the necessary improvements within the timescale, 
or natural conditions do not allow timely improvement. Furthermore, a less stringent objective 
may be established where human activity or the natural condition of the water body is such 
that the achievement of the objectives would be infeasible or disproportionately expensive. 
The RBMPs must be reviewed and updated every six years, and the Directive sets out a 
structured, iterative process and deadlines by which specific actions must be taken to this end 
(represented in Figure 1).  
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Figure 1. Water Framework Directive implementation process and deadlines by which 
specific actions must be taken  
  
In practice, Member States have found the implementation of the Directive challenging. The 
European Commission’s assessment of the RBMPs indicates that ‘progress towards the 
objective is expected, but good status will not be reached in 2015 for a significant proportion 
of water bodies’ (European Commission, 2012, p.6). Furthermore, that ‘the approach taken 
by many Member States - of ‘moving in the right direction’ based (largely) on business-as-
usual scenarios - is clearly not sufficient to achieve the environmental objectives for most 
water bodies’ (European Commission, 2015, p.18).  
  
Implementation of the Water Framework Directive in England  
The implementation of the Water Framework Directive in England has not been without its 
own challenges, and consequently the story is complex and dynamic, particularly where 
devolution2 is concerned, which has led to different principles and practices in different parts 
of the UK. This section makes no attempt to comprehensively describe the implementation 
process, but it highlights the perceived landmarks and trends in the situation.  
  
Transposition into national legislation - 2000 to 2004 - a slow start  
Member States were required by Article 24 of the Directive to bring into force the laws, 
regulations and administrative provisions necessary to comply with the Directive by 22 
                                                           
2 Devolution in the UK created a national Parliament in Scotland, a national Assembly in Wales, and a national 
Assembly in Northern Ireland. The process transfers varying levels of power from the UK Parliament to the 
devolved institutions, whilst retaining the UK Parliament’s authority over the devolved institutions  

2000 
WFD adoption 

  2000 
WFD entered into force 

2027 
Final deadline to meet environmental objectives 

2003 
Transposition into national law 

Identification of RBDs and Compentent Authorities 

2004 
RBD characteristics,  
impacts, economic analysis 

2004 
Register of protected areas 

2006 
Timetable and work programme 
Implement monitoring programme 
2007 
Significant water management issues 

2008 
Draft RBMPs 

2009 
1 st RBMPs 

2012 
Implement  
programme  
of measures 

1 st cycle 

nd cycle 2 

rd cycle 3 

2013 
RBD characteristics, impacts, economic analysis 

2012 
Timetable and  
work programme 

2014 
Draft RBMPs 

2015 
2 nd RBMPs 
Initial deadline for achieving environmental objectives 

2018 
Implement  
programme  
of measures 

2021 
3 rd RBMPs 

2024 
Implement  
programme  
of measures 

2018 
Timetable and  
work programme 

RBD characteristics, impacts, economic analysis 
Significant water management issues 

2253



December 2003. To this end, the Department for the Environment, Food and Rural Affairs 
(Defra) and the National Assembly for Wales (Welsh Assembly) led a series of three 3-month 
consultations between March 2001 and October 2003 on the implementation of the Directive. 
The consultation papers respectively gave their intention to implement the Directive by means 
of secondary legislation, explained how it would be transposed, and set out the draft 
Regulations and an accompanying partial Regulatory Impact Assessment (Defra, 2002, 2003; 
DETR, 2001). The Regulations to transpose the Water Framework Directive for the river basin 
districts wholly in England and Wales3 (Anglian, Dee, Humber, North West, Severn, South 
East, South West, and Thames), and for the Northumbria4 river basin district which is mainly 
in England and marginally in Scotland, were laid before Parliament in December 2003 and 
entered into force on 2 January 2004. An updated RIA was published at the same time. A 
further set of Regulations5 for the Solway Tweed river basin district, which is mainly in 
Scotland and marginally in England, were laid before Parliament in January 2004 and entered 
into force on 10 February 2004.  
  
Pursuant to Article 3 of the Directive, the Regulations designate the competent authorities 
responsible for ensuring the application of the rules of the Directive within each river basin 
district. General responsibility for ensuring the Directive is given effect is placed on the 
‘appropriate authority’. Responsibility for producing and updating the river basin management 
plans is placed on the ‘appropriate agency’. These roles are respectively undertaken by the 
Secretary of State and the Environment Agency acting solely in relation to the Anglian, 
Humber, North West, South East, South West and Thames river basin districts, and acting 
jointly with the Welsh Assembly and Natural Resources Wales in relation to the Dee and 
Severn river basin districts, and with the Scottish Ministers and Scottish Environmental 
Protection Agency in relation to the Northumbria6 and Solway Tweed river basin district 
(Defra, 2004). The Regulations also define the river basin district boundaries, which 
correspond with the Environment Agency’s regional operating areas, originating from the 
privatisation of the water industry in 1989 and the establishment of the National Rivers 
Authority (now the Environment Agency) (Watson, 2014).  
  
First planning cycle - 2004 to 2009 - top-down river basin management approach 
 
Characterisation, impacts, economic analysis, protected areas and monitoring  
Alongside Defra’s consultation on the policy-related issues of transposing the Directive, the 
Environment Agency led a preliminary consultation from June 2002 to September 2002 on 
guiding principles for the implementation of the key technical issues of transposing the 
Directive. The consultation paper gave their interpretation and proposals relating to Annex II 
and Annex V of the Directive, which set out how the water environment will be assessed, 
classified and monitored (Environment Agency, 2002). Subsequently, for each river basin 
district, the Environment Agency carried out an analysis of characteristics and a review of the 
impact of human activity on the water status (regulation 5). They presented the results of their 

                                                           
3 The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003  
4 The Water Environment (Water Framework Directive) (Northumbria River Basin District) Regulations 2003  
5 The Water Environment (Water Framework Directive) (Solway Tweed River Basin District) Regulations 2004  
6 Except for river basin planning duties for which responsibility lies with the Secretary of State and the Environment 
Agency but with requirements for consultation with the Scottish ministers and the Scottish Environmental Protection 
Agency  
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analysis for consultation from September 2004 to November 2004, just prior to the deadline 
on 22 December 2004. Summary reports for each river basin district were submitted to the 
Commission in March 2005 as required by Article 15 of the Directive (Defra, 2005). By the 
same deadline, the Environment Agency also identified certain water bodies as new ‘drinking 
water protected areas’ (regulation 7) and established a register incorporating those areas 
along with other existing protected areas (regulation 8) (Environment Agency, 2004). On the 
basis of the characterisation analysis and impact assessment, the Environment Agency was 
required by 22 December 2006 to design and make operational programmes of monitoring in 
order to establish a coherent and comprehensive overview of the water status within each 
river basin district, and to permit classification of water bodies consistent with the normative 
definitions set out in Annex V of the Directive (regulation 9). The monitoring programmes were 
reported via WISE (Water Information System for Europe) to the Commission in March 2007 
in accordance with Article 15 of the Directive. All of these tasks were underpinned by the work 
of the UK Technical Advisory Group (UKTAG) which was established in 2001, inter alia, to 
produce guidance papers to support consistent implementation of the Directive across the 
UK. During 2003 - 2004, they published a series of guidance papers supporting 
characterisation analysis, pressures and impacts assessment. Subsequently, during 2004 - 
2005, they published guidance documents on an overall monitoring framework, as well as 
classification tools and methods to support monitoring of water status (UKTAG, 2011c).  
  
In January 2004, in preparation for carrying out an economic analysis of water use in river 
basin districts set out in Annex III of the Directive, Defra commissioned three studies: 
Economic Importance and Dynamics of Use for River Basin characterisation; Cost Recovery 
and Incentive Pricing; and Cost-Effectiveness Analysis and Developing a Methodology for 
Assessing Disproportionate Costs. A further study on Private Water Supplies was also 
commissioned later (Defra, 2008b). These studies were overseen by the UK Economics 
Steering Group (ESG) and an Economic Advisory Stakeholder Group (EASG), who published 
a progress report in September 2004 which summarises the findings from the studies (EASG, 
2004). Based on these studies, Defra led a consultation on an approach to meeting the 
Directive’s requirements for economic analysis in September 2004, in parallel with the 
Environment Agency’s consultation on the results of their characterisation analysis. Drafts of 
the supporting documents required by Article 5 of the Directive were then developed in close 
collaboration with the Economic Advisory Stakeholder Group. Final summary reports were 
published in March 2005 for each river basin district, and submitted to the Commission in 
accordance with Article 15 of the Directive (Defra, 2008b).  
  
Environmental objectives and programmes of measures  
Taking into account the characterisation, impact assessment and economic analysis of water 
use, the Environment Agency was required to prepare and consult on proposals for 
environmental objectives and programmes of measures (regulation 10). These objectives 
translate the generic environmental objectives set out in Article 4 of the Directive to the 
particular situation in each river basin district. The programmes of measures set out the 
measures to be implemented in order to achieve the objectives. As with the previous technical 
analysis, this process was underpinned by UKTAG’s guidance papers. In 2003, UKTAG 
initiated the development of methodologies for assessing the condition of biological quality 
elements (fish, invertebrates and algae/macrophyte), which are set out in a series of method 
statements for rivers, lakes, transitional waters and coastal waters (UKTAG, 2011b). In 2004, 
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they also initiated a phased approach to the development of environmental standards and 
conditions for non-biological quality elements (physico-chemical, hydromorphological and 
specific pollutants) for rivers, lakes, transitional waters and coastal waters, as well as for 
groundwater quantity and chemical quality elements. Following two 3-month stakeholder 
reviews (consultations) between February 2006 and August 2007, UKTAG published its 
recommendations for environmental standards and conditions for surface waters and 
groundwater (UKTAG, 2011a). These recommendations were formally adopted7 following a 
further public consultation led by Defra and the Welsh Assembly from October 2008 to 
December 2008 on ‘Directions to the Environment Agency on Classification of Water Bodies’ 
(regulation 20) (Defra, 2008a). The Environment Agency’s proposals for environmental 
objectives and programmes of measures were published for public consultation in the draft 
River Basin Management Plans for each river basin district.  
 
River Basin Management Plans  
The Environment Agency was required by Article 13 of the Directive to prepare and publish 
River Basin Management Plans for each river basin district by 22 December 2009 (regulation 
11). To initiate the process, the Environment Agency led a consultation from January 2005 to 
April 2005 on a strategy for river basin planning. The consultation paper set out the 
Environment Agency’s proposed approach for developing the River Basin Management 
Plans, in particular how it would engage with stakeholders at national, regional and local level, 
and how it would integrate different aspects of managing the water environment (Environment 
Agency, 2005). Subsequently, as required by Article 14 of the Directive, they led a series of 
three 6-month consultations between December 2006 and June 2009 which respectively set 
out: a timetable and work programme for the production of the plan, including how people 
could participate in the process; an interim overview of the significant water management 
issues identified in the river basin districts; and the draft River Basin Management Plans 
(regulation 12) (European Commission, 2009). These plans bring together the results of the 
prior technical and economic analysis, along with the proposed environmental objectives and 
programmes of measures. Following approval by Defra, the final River Basin Management 
Plans for the first planning cycle were published in December 2009, and copies sent to the 
Commission in accordance with Article 15 of the Directive (regulations 11 to 14) (Defra, 2009).  
  
Second planning cycle - 2009 to 2015 - bottom-up catchment management approach  
 
Legal challenge and the Catchment-based Approach (CaBA)  
In March 2010, WWF-UK and the Angling Trust initiated legal proceedings against Defra by 
applying for a judicial review of the 2009 River Basin Management Plans. They challenged 
the legality of the plans because “they do not set specific targets or a coherent timeframe to 
address the poor ecological status of many rivers and lakes in England [and] rely heavily on 
a wide range of reasons for inaction which the Directive only allows to be used in exceptional 
circumstances” (Angling Trust, 2010). After extensive talks between the organisations, the 

                                                           
7 The River Basin Districts Surface Water and Groundwater Classification (Water Framework Directive) (England 
and Wales) Direction 2009, and The River Basin Districts Typology, Standards and Groundwater threshold values 
(Water Framework Directive) (England and Wales) Directions 2009, entered into force on 22 December 2009. The 
latter was subsequently revoked and replaced The River Basin Districts Typology, Standards and Groundwater 
threshold values (Water Framework Directive) (England and Wales) Directions 2010 for the purpose of completing 
transposition of the Priority Substances Directive (2008/105/EC)  
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matter was settled before reaching court in March 2011 with the publication of a ‘statement 
of position’ by Defra. The statement set out principles for river basin planning guidance, and 
the future direction for implementing the Directive. Significantly, Defra asserted a commitment 
to undertake more actions at catchment level, and announced a pilot phase to test the longer 
term viability of a ‘catchment-based approach’ in 10 catchments hosted by the Environment 
Agency (Defra, 2011a). A further 15 catchment pilot projects were hosted by other 
organisations including rivers trusts, regeneration organisations, national park authorities, 
water companies and wildlife trusts (Cascade Consulting, 2013). The pilot phase concluded 
in March 2013, and subsequently Defra published a policy framework to encourage the wider 
adoption of the catchment-based approach (Defra, 2013). They anticipated that this approach 
would contribute to the implementation of the Directive rather than replace the existing 
process, although it was not made clear how they would be effectively linked in practice 
(Watson, 2014).  
  
River Basin Management Plans 2  
In parallel to the pilot phase of the catchment-based approach, the Environment Agency 
commenced the process of reviewing and updating the river basin management plans 
(regulation 15). Again, they led a series of three 6-month consultations which respectively set 
out: a timetable and work programme for the production of the plans; an interim overview of 
the significant water management issues identified in the river basin districts; and the draft 
River Basin Management Plans (regulation 12) (Environment Agency, 2013). The draft plans 
set out the updated characterisation, impacts assessment and economic analysis (regulations 
5 and 6), along with revised proposals for environmental objectives and programme of 
measures for each river basin district (regulation 10). In support of the technical work, UKTAG 
published revised environmental standards and conditions following a 3-month stakeholder 
review in 2012 (UKTAG, 2013). These standards and conditions were formally adopted in 
new Directions to the Environment Agency in 20158. Following approval by Defra, the River 
Basin Management Plans for the second planning cycle were published in February 2016, 
and copies sent to the Commission in accordance with Article 15 of the Directive (regulations 
11 to 14) (Defra, 2015).  
 
Third planning cycle - 2015 to 2021 - reconciling the gap between top-down and bottom-
up approaches?  
In 2016, the UK finds itself part way through the implementation of the Directive with still much 
to do to achieve the objective of ‘good’ water status so far as is reasonably possible (Table 
1). Although more than 98 percent of the measures summarised in the 2009 River Basin 
Management Plans were completed by 2015, along with a significant number of additional 
measures, there was about a 4 percent decrease in overall water status during this time period 
(Environment Agency, 2015). Furthermore, it is evident that there remains an implementation 
‘gap’ between the top-down river basin management approach led by Defra, and the bottom-
up catchment-based approach led by the 100+ catchment partnerships across England. It is 
unclear how this gap will be resolved in practice during the third planning cycle (Foster et al., 
2015; Watson, 2014).  
  

                                                           
8 The Water Framework Directive (Standards and Classification) Directions (England and Wales) 2015, which 
revoked the 2009 Directions and 2010 Directions with effect from 22 December 2015  
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Table 1. Comparison of 2009 baseline with 2015 results and longer term objectives 
(Environment Agency, 2015)  
  

Water bodies   Percentage of water bodies at good or better status 

  2009 (%) 2015 (predicted %)  2015 (actual %)  Objective (%) 
Surface water ecological status  26 30 21 75 
Surface water chemical status  8 9 14 >99 
Groundwater quantitative status  61 61 72 82 
Groundwater chemical status  58 59 53 87 
Overall status  26 30 22 75 

  
In light of the current situation, the section 4 reflects on the implications of the boundary 
choices that have been made by those involved in the process of implementing the Directive. 
In doing so, some potential ways of ‘minding the gap’ in future water governance are 
elucidated.  

Reflections on the implications of boundary choices  
 
Administrative and operational boundary choices - maintaining ‘business as usual’  
The adoption of the Directive offered the opportunity to fundamentally transform water 
governance in England (Environment Food and Rural Affairs Committee, 2003). But, in 
deciding to use secondary legislation to implement the Directive and to appoint the 
Environment Agency as the sole competent authority responsible for producing the river basin 
management plans in England, Defra closed down so many options that a ‘business as usual’ 
approach was almost inevitable.  
  
The top-down approach adopted by Defra and the Environment Agency for the 
implementation of the Directive in England has been subject to some intense debate and 
strong criticism, particularly regarding roles and responsibilities, and the scale and urgency of 
the of the task (e.g. Cook et al., 2012; Mostert et al., 2007; Orr et al., 2006; Watson, 2014; 
Whaley & Weatherhead, 2016). For example, an inquiry by the Environment Food and Rural 
Affairs Committee (2003) found that the views of witnesses were mixed regarding the 
appropriateness of Defra’s intention to appoint the Environment Agency as the sole 
competent authority under the Directive. The RSPB said that the Government had done little 
analysis of the strengths and weaknesses of this option, and set out a range of possible 
alternatives which it considered to be more preferable choices. In contrast, British Waterways 
welcomed the choice of the Environment Agency as competent authority, but raised concerns 
regarding conflicts of interest arising from this choice in relation to the regulation of navigation 
and flood defence. Some witnesses also raised concerns regarding a perceived lack of 
resources and democratic mandate within the Environment Agency to enable it to fulfil the 
requirements of the competent authority. In this context, the Countryside Council for Wales 
and English Nature argued to be given competent authority status in relation to specific parts 
of the Directive. Moreover, the inquiry also highlighted particular concern about the optimistic 
statements made by Defra and the Environment Agency about the state of water bodies in 
England given the limited evidence available at the time, which some witnesses perceived 
might lead to complacency about the scale of the task involved in implementing the Directive. 
The inquiry concluded that:  
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“the Government appears to believe that the Water Framework Directive is just 
another piece of environmental legislation from the European Union, which it can 
implement with the minimum fuss. We do not agree. […] Bearing in mind the work 
to be done, the timetable for implementation is quite short. Therefore, we urge the 
Government to address the Water Framework Directive with more urgency” 
(Environment Food and Rural Affairs Committee, 2003, p.35).  

These concerns were upheld by the WWF-UK and the Angling Trust in jointly seeking a 
judicial review of the 2009 River Basin Management Plans. The introduction of the catchment-
based approach in response to these concerns offered a second opportunity for 
transformation in water governance in England. However, as Watson (2014) notes, the 
emergence of the catchment-based approach in parallel with the existing process for 
implementing the Directive suggests that, while changes have occurred in the water 
management regime, the more fundamental structures and power relations pertaining to 
water governance which determine how decisions are made and which interests are 
represented have not changed at all. In practice, the water governance regime is still defined 
by and encapsulated within the top-down implementation process operated by the 
Environment Agency.  
  
Systemic co-inquiry - opening up new pathways and options for change  
Despite significant investment in implementing the Directive by many people over more than 
15 years, there is still no clear progress in England towards meeting its environmental 
objectives. The catchment based approach continues to evolve in parallel with the existing 
process for implementing the Directive, and alongside other significant reforms to the water 
sector brought about by the enactment of the Water Act 2014, including putting in place 
measures to tackle unsustainable abstraction, the introduction of competition in the retail 
market, and provision for a cross-border market between England, Wales and Scotland 
(HMSO, 2014). Each of the changes is a response to the specific challenges that fall within 
the realm of improving water governance. But, they also raise many questions: How will the 
changes play out in practice? Will they work together to form a coherent ‘whole’? Can 
collaborative and competitive approaches really co-exist?  
  
In this context, researchers from the Open University have been engaging in a systemic co-
inquiry with Government bodies, NGOs, consultants, water industry, academics, and others 
to collectively develop a better understanding of the current water governance situation, and 
how it can be improved in practice (Foster et al., 2015). Co-operative (or collaborative) inquiry 
was proposed by John Heron in 1971, and subsequently developed with Peter Reason. It 
involves researching with people, rather than on people. Thus, participants are able to be 
involved as co-researchers, and may contribute to the design, implementation, monitoring 
and evaluation of the research (Heron & Reason, 2001). Systemic co- inquiry is a specific 
type of co-inquiry which draws on systems theories, methodologies and techniques 
(Blackmore, 2009; Checkland, 2002; Dewey, 1933; Ison, 2010; West Churchman, 1971). It is 
a mode of investigation that is open to changing situations, pursuing new directions, and 
engaging with new or different theoretical/methodological frameworks. The inquiry focuses 
on processes of social learning and the emergence of opportunities, rather than on pre-
defined timelines and outputs (Ison, 2002; Ison et al., 2004; Wallis, 2015).  
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Two workshops were undertaken as a part of the systemic co-inquiry, which focused on the 
current and future water governance situation in England respectively. Each workshop 
comprised an informal introduction, a series of three participatory sessions, and short 
presentations. The participatory sessions were designed to interactively engage participants 
in systems thinking, modelling, negotiating and evaluating in order to explore water 
governance, to formulate problems and opportunities, to identify feasible and desirable 
changes, and identify opportunities for concerted actions. The short presentations enabled 
the participants to contribute different perspectives of the current and future water governance 
situation.  
  
The participants depicted the current water governance situation as a dynamic and complex 
‘mess’ of actors and elements. For example, their rich pictures show conflicting interests 
within and between different stakeholder groups, cycles of activities triggered by water crises 
such as floods, droughts and pollution, as well as governance structures, and the influence 
of EU and national standards on water governance practices (Figure 2a). In their analysis of 
the rich pictures, they came to appreciate that few people had an overall understanding of the    
  
  

 
(a) Participatory session 1: the current water governance situation from the perspective of a group 
of workshop participants 
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(b) Participatory session 2: BATWOVE and root    (c) Participatory session 3: ‘is’ versus 
definition applied to an ‘ideal’ water governance     ‘ought to be’ in the context of water 
situation by a group of workshop participants    governance from the perspective of 
         the workshop participants 
 
Figure 2.  Workshop 1 - current water governance. Example outputs from the 
participatory sessions, redrawn from the versions created at the workshop (Foster et 
al., 2015) 
 
elements in the water governance system (or the system as a whole), and they did not always 
agree on where the boundaries should be placed. Nonetheless, there were some significant 
areas of overlap and consensus about the aim and objective of the current water governance 
system, as well as about the persons involved and the constraints imposed upon it (Figure 
2b). Subsequently, the participants used these systems models (and the insights that 
emerged from them) to inform and structure a discussion about the current water governance 
situation and the actions required to improve it (Figure 2c).  
  
Building on these outcomes, the participants depicted the ‘ideal’ water governance situation 
again as a dynamic and complex ‘mess’ of actors and elements. However, in contrast to the 
rich pictures from the first workshop, these rich pictures show water governance as a virtuous 
circle (or cycle) in which the various different actors and elements in the situation work 
together towards shared goals. For example, there is a distinct focus on social/community-
led learning and action, shared ownership and responsibility, and collaboration. There is also 
more emphasis on recognising (and measuring progress towards) multiple benefits of water 
governance, including human health and well-being, in addition to water quality and other 
legislative standards (Figure 3a). In the subsequent analysis of the rich pictures, there were 
mixed perspectives between the different groups of participants about what the aim and 
objective of the ‘ideal’ water governance should be; but, there were also some notable 
similarities, particularly regarding who should (or could) be involved or affected by the system, 
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and to a lesser extent, about the constraints imposed upon it. Consequently, they were able 
to formulate a collective definition of the ‘ideal’ water governance situation (Figure 3b), and 
hence, to create conceptual models representing the sequence of activities that would have 
to be undertaken if the ‘ideal’ water governance system was to function in the real-world 
(Figure 3c). It is notable that each of the conceptual models recognise that ‘delivering human 
health and well- being’ is not something that can just be done, but rather that it is an emergent 
outcome of the system as a whole; and at least one of the models recognises that it is also 
an input to engaging people in water governance. In addition, the models show water 
governance as an iterative learning system, i.e. not something that can be done once to solve 
the problem situation, but rather something that is ongoing and adaptive to the changing 
(improving) water governance situation.  
  
In between the participatory sessions, some of the workshop participants presented their 
perspectives on the current and future water governance situation to the other workshop 
participants. The participants were asked to consider the presentations as a key part of their 
inquiry and use them to explore their own thinking and ideas in the discussions. Thus, the 
presentations contributed new perspectives, evidence and understandings of different 
aspects of water governance. Collectively, the presentations covered a diverse range of 
topics including:  
  

• the impact of the Water Act 2014;   
  
• water abstraction reform;  

  
• the ‘gap’ between top-down and bottom-up governance approaches;  

   
• communication and language issues;  

  
• challenges and concerns about how forthcoming water retail markets will 
operate in practice given the perceived need for further collaboration rather than 
competition in water governance;  

  
• the history of water governance in England, and in particular the proposed 
solution of a 1927 Royal Commission to have 100 Catchment Boards responsible for 
each main river, with powers over individual Drainage Boards;  

  
• Thames Conference 2015 - ‘A Better River; A Better City’ - held at 
Fishmongers’ Hall in London on 9th June 2015; and  

  
• contribution of the Catchment Systems Group (an affiliation of academics from 
various organisations across the UK) to the OECD’s recent consultation on draft Water 
Governance Principles, leading to some significant changes; and new opportunities 
such as funding bids, other consultations etc.     
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(a) Participatory session 1: an ‘ideal’ governance situation from the perspective of a group of 
workshop participants 

 
(b) Participatory session 2: BATWOVE and 
root definition applied to an ‘ideal’ water 
governance situation by a group of workshop 
participants 

(c) Participatory session 3: conceptual 
model of an ‘ideal’ water governance 
situation constructed by a group of 
workshop participants 

  
  
Figure 3. Workshop 2 - future water governance. Example outputs from the 
participatory sessions, redrawn from the versions created at the workshop (Foster 
et al., 2015)   
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The actions to improve water governance which emerged from the workshops fall broadly into 
four categories: stakes and stake-holding; facilitation; institutions and policies; and knowing 
and learning about water governance (Figure 4).  
 

 
 
 
 
Figure 4.  Actions to improve water governance in England (summarised and redrawn 
from the versions created at the workshop using an adapted version of a framework developed 
by Ison et al., 2004)) (Foster et al., 2015)   

IMPROVING WATER  
GOVERNANCE 

Identify stakeholders 
• map and analyse the local/national/global actor network in relation to  

target beneficiaries , e.g. NIP 

Build stakeholding 
Reconciling new and emerging roles 

• re- frame catchment co-ordinators as learning system facilitators 
• re-frame the role of  perceived  ̀sneaky civil servants' as civic  

entrepreneurs 
• re-organise Environment Agency [and other] departments  to facilitate  

collaboration and learning within and between organisations 

Develop shared ownership and responsibility 
• establish and institutionalise social [learning] processes e.g. CaBA,  

adaptive management 
• consolidate NGOs voice in institutionalising CaBA 
• form a group of cross-sectoral water  entrepreneurs 
• build a coalition of water users in the environment (e.g. anglers,  

canoeists, swimmers) 
• establish a clear feedback process between local, national and  

international level governance 

Raise awareness about water issues 
• enhance the  role of media for common engagement 
• produce a UK rivers programme (similar to Coast) led by the BBC/OU 
• `rolling thunder' place-based roadshow, i.e. places with water issues, to  

fill knowledge  gaps, avoid myths 

Meaningfully engage people in water governance 
• engage people in things that they really care about, e.g. local park, bird  

watching,  health and well-being 
• better engage with actors for whom water governance is one of many  

issues, e.g. farmers 
• engage more people in  real-time monitoring of the water environment,  

e.g. collection of data/experiences 

STAKES AND STAKEHOLDING 

Identify facilitation needs 
• seek examples/stories  of getting hi-level buy-in to a  

change strategy 
• tune change strategy to audience e.g. businesses, new  

markets 
• develop an engagement strategy for Government, e.g.  

Ministerial visit 

Provide facilitation 
• facilitate learning spaces more  strategically 
• academic community to galvanise interested parties,  

e.g. by providing/presenting evidence to critical NGOs/ 
businesses/others for them to choreograph their own  
responses  for lobbying 

FACILITATION 

Develop conducive institutions 
Institutionalise systems thinking and practice 

• develop systems language so that it's accessible to everyone 
• develop technologies to enable/facilitate system thinking and practice  

across organisational, geographic and temporal boundaries 
• make reports more accessible to people , e.g. change of language,  

open access to data 
• teach system approaches in schools/colleges/universities, as well as in  

other organisations, e.g. private, public, commercial, etc. 

Institutionalise catchment science 
• add catchment science to school syllabus 

Develop conducive policies 
• develop a manifesto for better water governance  outcomes 
• re-frame Water Framework Directive enactment as part of an iterative  

social learning system 
• create a systemic experience of water governance for policy-makers  

and advisors (in Whitehall ) 

INSTITUTIONS AND POLICIES 
Co-produce knowledge 

• organise a systemic inquiry between CaBA, Catchment  
Systems Group and National Capital Committ ee 

• design learning journeys to experience valuing natural  
capital, optimising  water management, and delivering  
human health and well-being 

• innovation `machine' comprising public, private,  
corporate and 3rd sector organisations 

Jointly identify what constitutes an improvement 
• establish the `multiple benefits' that will engage society  

in water governance 
• articulate benefits to wider society 
• define/map opportunities for improvements 
• explain the risks 

KNOWING AND LEARNING 
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Many of the actions bear significance to changing (transforming) the implementation of the 
Directive in England, particularly with regard to institutionalising community/social learning 
processes (e.g. catchment-based approach, adaptive management) and re-framing the 
enactment of the Directive as part of an iterative social learning system. Since the workshop, 
these actions continue to be further developed. For example, some of the participants have 
initiated systemic inquiries or other social learning processes within their own organisations 
and projects; others are collaboratively developing ways of integrating the implementation of 
the Directive with other policies and initiatives through community action at catchment scale. 
Thus, although the participants openly stated that they found the workshop tasks challenging 
because it was difficult to decide what was relevant or not, the overall systemic inquiry process 
has opened up new pathways and options for change that have the potential to fundamentally 
transform water governance in the UK and elsewhere.  
  

Conclusions  
At the time of its adoption in 2000, the Directive was hailed for its ambitious and holistic 
approach to managing Europe’s waters. But 15 years later, England’s waters are still in need 
of increased efforts to get them clean and keep them clean.  
  
The evidence demonstrates that the process of implementing the Directive in England failed 
to start out systemically. Defra and the Environment Agency made optimistic assumptions 
about the status of water bodies in England based on the limited evidence available at the 
time. Consequently, they underestimated the scale and urgency of the task involved in 
implementing the Directive. Defra explicitly chose to transpose the Directive via secondary 
legislation, and to mobilise their own existing bodies and resources to meet the Directive’s 
obligations, with seemingly little consideration for alternative options suggested by others. 
Following the initiation of legal proceedings by WWF-UK and the Angling Trust for a judicial 
review of the 2009 River Basin Management Plans, Defra asserted a commitment to 
undertake more actions at catchment level, and in 2013 formally launched the ‘catchment-
based approach’ in parallel with, and to contribute to, the existing process for implementing 
the Directive. However, an implementation ‘gap’ has emerged in practice as a result of failing 
to make clear at the outset how the two approaches would be effectively linked. Thus, 
although there have been changes in the water management regime, the more fundamental 
structures and power relations pertaining to water governance have not substantially 
changed, and the water governance regime continues to be encompassed within the top-
down implementation process operated by the Environment Agency.  
  
New pathways and options for change have recently emerged from a systemic co-inquiry 
which engaged Government bodies, NGOs, consultants, water industry, academics and 
others in collectively developing a better understanding of the current water governance 
situation and how it can be improved in practice. The outcomes and learning from the 
systemic co-inquiry process emphasise that water governance is not just about managing 
water, but about engaging with people across all scales, levels and sectors to develop shared 
understandings, shared responsibility and shared goals, which recognise and bring about 
multiple benefits of water governance, including improvements to human health and well-
being, as well as water status and other legislative standards. Institutionalising community 
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action at catchment scale and re-framing the enactment of the Directive as part of an iterative 
social learning system are perceived to be key steps towards this end.  
  
Looking to the future of water governance in England and elsewhere, it is important to 
recognise the fundamental difference between ‘Community action’ at European scale and 
‘community action’ at catchment scale. The Directive places an explicit focus on Community 
action, bringing together nations to address transboundary water management issues; and 
although it requires public participation in the development of the River Basin Management 
Plans, there is no requirement for community action at local level in their implementation. 
Nonetheless, as evidenced in this paper, community action at local level through a partnership 
approach is of equal importance to the successful implementation of the Directive. The 
Directive’s motto of ‘Getting Europe’s waters cleaner. Getting the citizens involved’ is perhaps 
more relevant now than ever before.  
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Abstract: Research for development (R4D) praxis (theory-informed practical action) can be 
underpinned by the use of Information and Communication Technologies (ICTs) which, it is 
claimed, provide opportunities for knowledge working and sharing.  Such a framing implicitly 
or explicitly constructs a boundary around knowledge as reified, or commodified – or at least 
able to be stabilised for a period of time (first-order knowledge). In contrast ‘third-generation 
knowledge’ emphasises the social nature of learning and knowledge-making; this reframes 
knowledge as a negotiated social practice, thus constructing a different system boundary. This 
paper offers critical reflections on the use of a wiki as a data repository and mediating technical 
platform as part of innovating in R4D praxis. A sustainable social learning process was sought 
that fostered an emergent community of practice among biophysical and social researchers 
acting for the first time as R4D co-researchers. Over time the technologically mediated 
element of the learning system was judged to have failed. This inquiry asks: How can learning 
system design cultivate learning opportunities and respond to learning challenges in an online 
environment to support R4D practice? Confining critical reflection to the online learning 
experience alone ignores the wider context in which knowledge work took place; therefore the 
institutional setting is also considered. 
 

Keywords: Boundary judgements, collaborative wiki, learning systems, action research, 
institutional constraints, social learning systems 

 

Introduction 
Contemporary practices, including research for development (R4D) praxis (theory-informed 
practical action) is underpinned by the use of Information and Communication Technologies 
(ICTs) which, it is claimed, provide incalculable opportunities for communication, knowledge 
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sharing and social networking by collapsing time and space (Simons & Laat, 2002; Cummings 
& van Zee, 2005). Such a framing implicitly or explicitly constructs a boundary around 
knowledge as reified, or commodified – or at least able to be stabilised for a period of time 
(first-order knowledge). In this paper we offer critical reflections on the use of an online 
platform for collaboration (Confluence®, Atlassian Pty Ltd – referred to herein as the ‘online 
platform’), as a data repository and mediating technical platform as part of innovating in R4D 
praxis. We address the question: How can learning system design cultivate learning 
opportunities and respond to learning challenges in an online environment to support R4D 
practice? 

We draw on the shift from first to third-order knowledge/knowing concerns that has occurred 
in several fields, including technologically mediated, supported and open distance learning 
(Cook & Brown 1999; Blackmore et al., 2014). Klerkx et al. (2011) note that “KM4D [knowledge 
management for development] has developed from linear ‘knowledge transfer approaches’ 
often focusing on information and communication technology (ICT) for storing, managing, and 
transmitting knowledge (1st generation KM), to enhancing the capacity of individuals and 
groups to produce new knowledge that they need to achieve their goals (2nd generation KM) 
but still with often a clear distinction between formal ‘knowledge producers’ and ‘knowledge 
users’. In the latest generation of KM4D approaches (3rd generation KM) there is a focus on 
‘situated mutual learning’, in which different groups and organisations with different interests 
and social positions interact with one another to generate commonly shared knowledge, and 
co-produce new knowledge..”.  A shift from first to third order KM involves a boundary 
expansion that entails more elements including greater awareness of the situatedness of 
practice - theory dynamics and the importance of making explicit the operating conditions that 
shape knowledge/knowing practices. The significance of this epistemic shift alongside the 
development of ICT- enabled social networks is that there are conflicts in terms of 
epistemological commitments, resource investment (time, effort, money) and appropriate 
praxis (e.g. greater value on participatory and collaborative practices in online environments 
to co-create social life including, for example, innovation platforms and research communities 
of praxis). 

The challenge we sought to address was to co-construct a sustainable social learning process 
in emerging communities of practices involving a group of biophysical and social researchers 
who came together as co-researchers in 2011-2013. We experimented with using wiki 
technology embedded in an online platform as part of ‘The Learning Project’ (LP), contracted 
to researchers from the SGRP (Systemic Governance Research Programme, at Monash 
University) and part of AFSI (the Africa Food Security Initiative), funded through Australian 
Government aid and managed by CSIRO (Commonwealth Scientific and Industrial Research 
Organisation). The LP was set up as an innovation system to support institutional learning 
based on research for development (R4D) practice experiences (Hall et al., 2016; Ison, 2016); 
AFSI comprised a complex programme partnership between Australian, West African and 
East African researchers (Ison et al., 2014). The questions posed stem from the realisation 
that designing online collaborative processes is complex, particularly where there is disparity 
between the initial design ideas and what actually happens in practice. The success and failure 
of online collaboration is linked to both software design and user practices, therefore the 
research focuses on the functionality of the online learning platform i.e. wiki technology, and 
the user practices and experiences of the research-based learning community. However, 
confining critical reflections to the online learning experience alone ignores the wider context 
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in which this knowledge work took place, therefore the institutional setting is included in the 
inquiry. 

In this paper we first outline the R4D setting in which this inquiry is embedded. This includes 
how we have attempted to create a bricolage between practice and theory (Cleaver, 2002) 
drawing on empirical evidence through examining the activities, materials and 
communications within the online platform as well as communications about the online 
platform (i.e. emails). We then reflect on the adequacy of our designs to deal with our 
experiences and conclude with a reflection on lessons for R4D practice and future 
project/programme/inquiry governance. 

Inquiry elements and relationships 
Despite sitting within a larger R4D project, AFSI, the LP was mainly, though not exclusively, 
an in-country (Australia), cross-organisational collaboration involving from 15-20 
geographically dispersed CSIRO staff sitting across a CSIRO internal organisational matrix 
structure and five university-based staff. This inquiry emerged from our experience of enacting 
the LP; we asked why was it difficult, outside of email, to foster research collaboration in an 
online environment? Our sensitivity to this issue arose from experiences in supported open 
learning (Blackmore et al., 2014) and research experience of attempting to foster a reflexive 
community of R4D practitioners in an organisation that historically valued ‘research for 
research’ (R4R – see Ison et al., 2014). 

Our methodological approach in the meta-project (i.e. the LP) is first described; it was a form 
of collaborative co-research from which this inquiry emerged. Activities conducted as part of 
the learning system design of the LP are then described. We then describe the design of the 
online community (wiki-based) ‘sub-system’. The final part describes the assessment and 
evaluation of the online community sub-system.  

Doing co-research 
Co-research is generally understood as a particular form of participatory or systemic action 
research (Ison, 2008). This research tradition positions academic researchers and host 
organisation representatives (practitioners) as co-researchers who design, execute, analyse 
and author collaboratively throughout the life of the project (Hartley & Benington, 2000; 
Mathiassen, 2002; Ison, 2008). In addition the LP (see Ison et al., 2014) drew heavily on 
traditions of systemic inquiry based on a lineage from Dewey (1933), Churchman (1971), 
Checkland (2002) to Ison (2010). Churchman (1971, p. 17) articulated the essence of inquiry 
when he said:  

“[inquiry] is reflective learning in the literal sense: it is the thinking about thinking, doubting 
about doubting, learning about learning, and (hopefully) knowing about knowing”.  

Put another way inquiry facilitates a particular way of knowing which, when enacted, makes a 
difference; when explicitly drawing on systems understandings it becomes systemic inquiry 
(Ison, 2010). Collaborative co-research can be difficult to enact as most mainstream 
institutional settings and incentive schemes are not designed to support collaborative work 
between researchers and practitioners (Lyytinen, 1999; Ison & Russell, 2011). Though there 
is a persistent lineage of collaboration between researchers and farmers (e.g. Feldstein & 
Poats, 1989), to our knowledge little has been reported on co-researching with researchers 
as R4D practitioners (but see Klerkx et al., 2011). In addition, tensions can exist between the 
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time-scales, styles of discourses and competing work responsibilities of academics and 
practitioners which can become constraining factors (Hartley & Benington, 2000). The co-
research approach of the LP was motivated by previous positive experiences of action 
research approaches within CSIRO (Carberry, 2001; Ison et al., 2012). Our research principles 
were based on an openness towards the many and varied dimensions of learning through a 
series of self-determined learning inquiries (Ison et al., 2013). However, the research process 
was influenced by a set of pre-determined project milestones, which had implications for the 
overall design of the learning system, as discussed in the following section. 

Overall learning system design 
The ‘learning system’, design for the LP is described in detail in Ison et al. (2012; 2014). The 
key elements were formalised in a negotiated contract which included: (i) the preparation of a 
theoretical framework as a basis for action and assessing impacts; (ii) a system for collecting, 
managing and analysing data to demonstrate learning; (iii) assisting participants in pursuing 
emergent action research inquiries and documenting reflections at the time of action; and (iv) 
reporting so that effectiveness and efficacy of investment in R4D could be enhanced. In theory 
these ‘deliverables’, were negotiated in a context of collaborative co-research where 
responsibility for delivery was held collectively by Monash and CSIRO participants. However, 
the role of the Monash participants was to facilitate these activities in a situation where the 
stake-holding of most CSIRO researchers had not been built.  

A primary consideration was to be attentive to boundaries; in other words, clarifying who was 
and who was not involved in the research. This was guided by the negotiated design of the 
‘project’ and the ethical requirement for voluntary participation. In the end, five Monash 
researchers were involved, along with 17 CSIRO participants and one external consultant 
(n=23) out of approximately 40 potential participants involved in the overall AFSI programme. 
A subset of those ‘signed on’ to participating were active participants and contributed to the 
framing, conduct and steering of the research. A set of sub-inquiries emerged from the main 
inquiry (Ison et al., 2014) that can be understood as sub-systems of the overall learning system; 
these included: (1) the role of ‘Integrated Agricultural Research for Development’ (IAR4D) and 
Innovation Platforms (IP) in the context of farming systems research; (2) the relationship 
between good science and enhanced food security; (3) the integration of social, economic and 
biophysical sciences; (4) power relations and ethics within project teams and R4D; and (5) 
this inquiry, which came to be regarded as an exploration of the systemic failure of an online 
learning sub-system. 

Creating an online environment 
Contract points (ii) and (iii) were interpreted by the Monash participants, and most of the active 
CSIRO participants, as developing an online ICT environment as a tool to support data 
collection and storage, knowledge sharing and collaborative analysis. An imperative of the 
CSIRO-based LP champion was that in action research all trips to the field as well as group 
interactions were potential sources of data and the LP should facilitate collection, analysis and 
reporting based on reflections in and on practice. Here we note that this imperative was not 
supported by all CSIRO participants, with some indicating very early on that they were 
resistant to the use of an online environment; in addition, from the start, there was no formal 
relationship between the LP and the monitoring and evaluation (M&E) components of the 
overall R4D programme. We return to these issues later.  
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Following the decision to employ an online environment for collaboration, a range of design 
parameters were considered to be essential by active participants: (i) the online environment 
had to be hosted on a private and secure server; (ii) this meant that it needed to be password-
protected; (iii) in effect the data could only be hosted on one of the participating research 
institutions servers; and (iv) the ability for individual users to have full control of privacy settings 
for information they posted was required (including the ability to create space for fully private 
content, or shared with a limited number of participants). The ability for participants to edit any 
fully-shared content was also important as was the desire that many types of content could be 
shared, for example text, images, audio, video and embedding of various file formats. To serve 
research it was important that this content was able to be tagged and searched.  

The main design limitation in the specified requirements was the need for private and secure 
hosting, and as such only collaboration tools (wikis) hosted by the two research institutions 
were considered. The possibilities included a CSIRO-hosted instance of Microsoft SharePoint, 
a Monash-hosted instance of the Sakai Collaborative Learning Environment, either a Monash-
hosted or CSIRO-hosted instance of Atlassian Confluence®, or a shared Google Site, Group 
and/or Drive under a privacy agreement with Monash. After discussion, the Monash-hosted 
instance of Confluence (version 3.2) was chosen.  

A wiki is a website that allows editing of content and control of access to a series of ‘pages’ 
via a web browser i.e. a collaborative online environment in which there are several different 
platforms. The chosen wiki supported all of the desired design characteristics. Access to the 
wiki was made available in three phases. Firstly, Monash researchers logged in to the wiki 
with existing institutional credentials, created a set of pages, and set them to private among 
Monash participants. The initial content and structure of the wiki, as designed by Monash 
researchers, was a simple landing page with a photo-grid listing participants and the latest 
posts in a blog, which at the time included a short ‘welcome’ message and a link to the 
outcomes of a previous workshop. Secondly, a workshop was held with a subset of AFSI 
participants on 5 October 2011. In advance of the workshop, access rights were granted to 
enable these external participants to use the wiki. A short session at the workshop was held 
to demonstrate the features of the wiki, and to enable participants to test it out. Finally, 
accounts were created for all remaining participants and for additional participants as they 
opted-in to the LP. 

Inquiring into the systemic failure of the online environment 
During the early stages of the project, the research community was encouraged to visit and 
use the wiki as part of a regular practice of reflection and collaborative learning. Framed as a 
system for storing personal reflections and sharing learning experiences as a fundamental 
component of the LP it was argued that content could feed into the M&E of the overall R4D 
initiative. There was in theory substantial professional incentive to engage with the wiki 
platform. The Monash researchers regularly visited the wiki to update pages and monitor the 
frequency of usage and authorship of any postings. Based on 18 months of observation, it 
became evident that most LP members were not storing, posting or sharing their personal 
reflections or learning experiences. The Monash researchers sought verbal feedback from the 
LP membership during a workshop session in February 2013 following a presentation from 
the wiki administrator. This solicited feedback and provided some clues as to why the wiki 
failed to generate an active online learning community. Towards the end of the LP, we collated 
AFSI email correspondence including comments made about the wiki – all data were coded. 
Our analysis draws on these observations, email correspondence and feedback using an 
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adapted grounded theory approach (Charmaz, 2008). We situate our reflections on the 
outcomes within a synthesis of literature related to online environments for research.  

Inquiry results 
Here we summarise some of the main emergent themes from the inquiry into wiki ‘systemic 
failure’. These include: (1) considering design elements in establishing a collaborative online 
platform; (2) encouraging participation within ethics’ protocols; (3) facilitating online learning 
practice; and (4) critically examining barriers to institutionalising online learning practices. 

Designing and establishing a collaborative online platform 
The requirement for an on-line platform was established though the contracting process 
(CSIRO and Monash) and involved a limited number of especially CSIRO staff; the setup was 
not without tensions between different perspectives on the perceived value of a LP. Despite 
initial conversations to scope how the wiki could be used in research situations throughout the 
LP (e.g. an early workshop involving all AFSI participants in late 2011), there was limited 
stake-holding by CSIRO staff in this aspect of the LP at the start. In other words CSIRO staff 
in committing, or being committed to, the AFSI project had not signed up for either the LP or 
its constituent elements. Thus the initial starting conditions were not favourable and explain 
much of what happened subsequently. Further workshops and invitations to LP participants 
to join a range of training opportunities including written instructions, video-based tutorials and 
over the phone or face-to-face training did little to overcome the limitations created from the 
start. There was a low uptake of individual training, and for those who did have a phone-based 
tuition session, it did not translate into the regular use of the wiki as a repository for personal 
learning reflections or as a communication tool. 

Encouraging participation within ethics protocols 
The LP was approved as a low risk project by a human research ethics committee (initially at 
Monash and then also in CSIRO), but to satisfy the Monash ethics procedures the LP had to 
be designed to engage those involved in AFSI on a voluntary basis so as to avoid participation 
through coercion. While coercion would be ethically challenging, the context of the project, as 
an effort by a research organisation to learn more about and get better at interfacing research 
and practice, should have been considered.  However, in the first instance, participants from 
within CSIRO were recruited through an email invitation issued by a senior manager to AFSI 
members: 

“Please note this email makes no assumption about your participation, though of 
course we in the AFSI management team see many advantages that can flow from 
involvement” (AFSI LP Member 12).  

Unfortunately the ethics protocols did not reflect a co-research setting and emanated from a 
framing of CSIRO co-researchers as research subjects in a Monash research project, rather 
than active participants in research design and implementation. Originally the standard 
consent forms did not specifically reflect the co-research situation. This points to the ex ante 
constraints to designing and enacting a joint inquiry between two collaborating organisations 
when institutional arrangements reinforce organisational boundaries and research praxis 
stereotypes.  

The extent of sharing individual and collective experiences (documented as recorded 
conversations, self-reflections, email correspondence and meeting notes) was extremely 
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limited over the life of the LP. Unfortunately the project’s ethics protocols required ongoing 
consent from participants to share research ‘data’ with others involved in the project creating 
a lingering perception that data (reflections, etc.,) were being transferred from participants 
(CSIRO) to researchers (Monash), whereas the intent of the co-research dynamic was that 
data would be created and shared for the collective use of all participants:  

“If we are doing action and co-research, then we need ethics protocols that work to 
engender trust and open communication among co-researchers. Elements of the 
Monash protocol (esp. around confidentiality and anonymity of CSIRO and Australian 
Affiliate AFSI participants) presented barriers to trust and open communication, 
truncated the ‘data’ potentially available to the LP ‘researchers’ and to participants 
(from CSIRO and affiliates working in AFSI) for shared learning and thus compromised 
the very aim of the learning project”. (AFSI LP Member 12) 

In line with reflexive practice, the Monash team liaised with their Human Research Ethics 
Committee and AFSI LP members to clarify the situation. The strongly supported view that 
emerged was that the LP was designed to be a social learning experience therefore as long 
as individual identities remained anonymous in publications, emails and other documentation 
they should be understood as shared resources to be accessible across the AFSI LP 
membership (AFSI LP Member 7). The Human Research Ethics Committee confirmed that 
such material should be able to become research data once the LP members agreed to these 
conditions. Yet there is a legitimate concern that if all conversations, personal reflections and 
email correspondence were framed as potential data, people may be less inclined to engage 
with each other openly knowing these interactions could be potential sources of conflict, 
undermine trust and be subjected to differing interpretations in data for analysis.  

Facilitating online learning practices 
In order to foster online learning practices, certain AFSI LP members prompted other members 
to use the wiki in a variety of ways. AFSI LP Member 14 encouraged the use of the wiki in 
real-time during a scheduled telephone conference, however this did not eventuate. AFSI LP 
Member 13, in the role of wiki administrator, created a suggested format for all members to 
record their reflections. A template was uploaded to the public space to motivate usage and 
to assist in transforming wiki content into shared research data in a convenient manner. AFSI 
LP members were advised how they could share their contributions or keep such reflections 
private (Ison et al., 2013a). Therefore, participants had the opportunity to manage their own 
content. This reflective space was used sparingly, however in one instance the wiki was used 
to share trip notes that were initially part of email correspondence and reports from CSIRO 
researchers about fieldwork with African research partners. The content provides a talking 
point about the realities of researching for development in-situ, for example:  

“My further travels through Burkina last week were very busy and fruitful...One of the 
sites (Bouna) is very close to the Ghanaian border...At the Bouna site I had a good 
chat with the farmers about what traits they liked from the trials they had witnessed 
and whether they would buy seed from what they had seen. Encouragingly many 
farmers would buy seed of the improved varieties, although at the moment seed is 
subsidised by the government, so that will skew any thoughts. The conversation was 
quite long, because we have to translate from English, through French to the local 
language and back again, so I may well have been asking them what their favourite 
colour hat was. (AFSI LP Member 19). 
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AFSI LP Member 12 considered such content a prime example of how AFSI LP members 
might consider recording and sharing learning experiences with others.  

“Great report and material for the Learning Project...Also thanks for your serious 
adoption of the need for documenting our experiences and reflections – this is [an] 
excellent example of what we as a team need to do.” (AFSI LP Member 12) 

Unfortunately the wiki posting did not receive any comments or lead to any online discussion. 
Instead the wiki has been primarily used as a repository for documents and communications: 
email communication, AFSI newsletters, AFSI LP administration documents and AFSI LP 
meeting minutes. The wiki was also used as a common area to display the evolving structure 
of the LP Inquiries.  

In summary, there was limited use of the wiki across the AFSI LP membership as a space to 
post comments, conduct text based dialogues or add content to share i.e. to practice 
collaborative learning, or in the words of Cook & Brown (1999) “to engage in the generative 
dance between organisational knowledge and organisational knowing”. It was used for storing 
project documents and correspondence, and displaying the evolving themes of the LP 
Inquiries, so in this regard it fulfilled an important function. Planning how the wiki could be 
used in the planned second phase of the project was shaped by asking the question: 

“How do you make it part of daily/integrated practice?” (Confluence, 20120309 - critical 
friends meeting)  

This question was an acknowledgement that using the wiki had not yet become an embedded, 
everyday practice. Unfortunately the second phase of AFSI did not come to pass because of 
political changes in Australia’s development assistance programme. 

Barriers to institutionalising online learning practices 
Towards the completion of the AFSI LP it was generally recognised that the wiki had been 
used in a very limited sense; only a small subset, 5 out of 22 LP members, actively contributed 
to the wiki. A range of possible social and technical issues were identified during an AFSI LP 
workshop held in January 2013 that provided important insights into the AFSI LP experience. 
A key issue identified was the high transaction costs involved in creating and maintaining an 
additional login to access the Monash-based wiki site, which was an external site for the 
CSIRO based researchers. It also became apparent that CSIRO LP participants had little time 
because their time was mapped to other projects.  Participants also had variable time 
allocations and conversations need engagement of more than one person; one might be keen 
and have time, but if not all do, then there is no interaction. AFSI LP members also expressed 
privacy concerns associated with openly sharing opinions, ideas and research data in a 
collaborative, online environment, in a space that was also accessed by senior managers and 
colleagues.  

The success of online communities are also dependent on the self-efficacy, motivation and 
ability of community members to self-regulate their practice/behaviour in an online 
environment. No doubt ‘digital natives’ will be more adept in future but efficacy will, we suggest, 
still require conducive institutional arrangements if participants are to exhibit transformations 
in learning.  
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Internet connections in some countries are intermittent and not conducive to working online; 
this was the case for AFSI researchers when outside Australia. The online platform itself was 
sometimes unstable or unreliable, and did not always receive adequate attention from 
technical support staff (AFSI LP Member 13). 

In response to some of these technological issues, AFSI LP Member 13 suggested migrating 
the wiki pages to an internal system at CSIRO using existing authentication if the LP was to 
transition into Phase 3 of the AFSI. A further attempt to engage the LP membership in online 
collaborative practices was initiated by AFSI LP Member 4 through the provision of access to 
a CSIRO hosted web application platform (Sharepoint). The platform supports document and 
file management, online collaboration and social networking and intranet portals. Similar to 
the experience with the Monash-based wiki, the web application was primarily used as a 
repository for relevant CSIRO based documents (e.g. reports), as an information source rather 
than a place to interact and co-generate knowledge.  

Collaboration and learning did emerge but outside the boundary of the wiki in offline situations. 
Collaborative practices transpired through email correspondence, telephone conversations, 
face-to-face meetings and through the co-authoring of research papers which is the principle 
practice of the group (i.e. R4R) in Wengerian (1989) terms.  

Making sense of our experiences 

Mediating collaborative practice within an institutional ecology 
The biggest technological constraint was the requirement for CSIRO staff to use an external 
login to access the space. However, it was not the technology per se that failed but the 
institutional ecology in which it was deployed, including how ICT, or indeed any technology, is 
perceived systemically in relation to practice. By institutional ecology we mean the set of 
arrangements, rules, contracts, project elements (e.g. M&E) that characterised the LP at 
inception as well as the historical practices and arrangements that researchers brought with 
them from their organisations. Design tensions and concerns about purpose existed from the 
start. These included:  

i. upon returning from the field all CSIRO staff were expected to deposit trip reports on 
the CSIRO project and fieldwork management system but no provision was made for 
sharing these with the new wiki augmented data - at least not until 2015 after the 
termination of the AFSI programme - see McMillan et al. (submitted);  

ii. no internal staffing were available to manage an online platform within CSIRO (which 
had its own collaboration tools), and had staff been available, this would have 
presented access problems for Monash researchers (i.e. protocols for reciprocal 
access were an issue);  

iii. ethics protocols were new to many within CSIRO and lagged behind on-the-ground 
developments and, as discussed, were not well suited to co-research between different 
researcher groups i.e. research data (emails, meeting notes, reflections) could not be 
freely shared between AFSI LP members without prior consent according to Monash 
University Human Research Ethics protocols;  

iv. there were no institutional links built between the wiki and the formal M&E 
requirements of AFSI, despite efforts to address this issue;  
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v. as with the whole LP, participation by AFSI researchers in the use of the wiki was 
voluntary; 

vi. AFSI participants with varying managerial responsibility and seniority probably 
considered the online space as unsafe for maintaining confidentiality and/or being 
open when storing and sharing content;  

vii. the learning context was a challenging one i.e. two organisations coming together from 
different learning cultures and practices to jointly use an online platform with few 
incentives; and 

viii. CSIRO researchers had to deal with the complexities of different line and project 
managers, insufficient time allocations in their workload matrices, performance metrics 
and the overall political tension within the organisation over doing R4D rather than R4R. 

Epistemic struggles 
There was however, another level of systemic failure that pertains to understanding how the 
co-production of knowledge happens, or could happen, and thus the practices upon which co-
production rest. In the literature this arena of contested understandings is in part captured by 
Cook and Wagenaar (2012, p.3) when they say: 

“..it is commonly said that knowledge is applied in practice. Professionals can be distinguished 
from lay people in that they have acquired through training a body of tested and proven 
specialised knowledge that enables them to resolve problems in their given field……… 
Numerous writings have brought us valuable insights into the importance of practice and have 
done a great deal to erode the Received View of practice as explicable wholly in terms of 
applied knowledge. However, our understanding of how exactly practice, as a distinct 
phenomenon, generates knowledge and how knowledge functions within practice is 
underdeveloped”  

It is the ‘received view’ that underpins enduring commitments to the linear knowledge-transfer-
model (Ison & Russell, 2011). In contradistinction to what they label as the ‘received view’, 
Cook and Wagenaar (2012) explain how “knowledge and context can be explained in terms 
of - and are evoked within - practice, and not the other way round, and that this transpires 
within real worlds each of which has its own unique constraints and affordances, histories and 
futures.” Knowledge was framed from the start of the LP in terms of the Received View, as 
being managed in application to generate practice.  This was limiting.  So too were the 
limitations in investment (budget) and staff that precluded more active processes of ‘knowing 
management’. To appreciate what knowing management could be in contexts similar to our 
own the concept of what online communal R4D practice ‘is’ or ‘can be’ needs to be explored.  

Before undertaking this exploration it is important to appreciate the shift from first to third order 
knowledge management (KM) as described by Klerkx et al. (2011). ‘Third-generation 
knowledge’ now emphasises the social nature of learning and knowledge-making i.e. we learn 
through interacting with one another in dialogue and shared practices; this reframes 
knowledge as a negotiated social practice, thus constructing a different system boundary 
(Cook & Wagenaar, 2012). In their framing of the 1st to 3rd order distinctions it is not clear 
whether Klerkx et al. (2011) go as far as Cook and Wagenaar (2012) in seeing knowledge 
production and knowing enabling as a duality, albeit one in which the received view currently 
dominates the other. From this perspective third order KM, or preferably knowing/knowledge, 
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managing is more than a “negotiation process to reconcile different interests” (Klerkx et al., 
2011). 

Understanding knowledge communities metaphorically 
Two prominent metaphors can be used for further exploration: communities as a physical 
place and communities as a network (Figure 1). Both metaphors can co-exist in understanding 
online communities.  

 

Figure 1. Metaphors of online community as (a) physical place and (b) network 

In an online community represented as a physical place, people inhabit infrastructure, interact 
with others, express meaning through their practices and objects, and are shaped by their 
context. As with town planning, one does not simply create a community by providing the 
infrastructure; a community emerges from a combination of infrastructure, people, objects, 
meanings, relationships and other variables. Generating ‘content’ in an online space is like 
furnishing a home with material artefacts; in many ways this was the main motivation for 
pressing ahead with the wiki, though it also had to have the facility to track artefacts and 
assemble them in new ways to meet the needs of emergent inquiries and research questions. 
Online content generation provides visible evidence of being active in the online environment 
(Hemetsberger & Reinhardt, 2009).  

An online community represented as a network is differentiated from a physical, placed-based 
community because interactions mediated through ICT transcend location, allowing people to 
connect across space and time from the local to the global scale. Online relations are 
described as spontaneous and particularised to create heterogeneous communities of interest 
that have variable longevity. Perhaps there was not enough focus on strengthening the ability 
of individual AFSI LP members to connect through their existing networks i.e. employing a 
network metaphor involving fluid configurations of individuals, compared to the place 
metaphor which tended to emphasise a stable group involving all LP members.  

The quality of online social networks emerge and are demonstrated through specific roles 
people adopt throughout the life of the network. Despite advances in network communications 
globally AFSI members working in spatially disparate sites in Australia and East and West 
Africa were often constrained in the technologies they were familiar with and prepared to use; 
email was generally the most reliable, satellite phones were required for safety protocols and 
attempts at inviting researchers in the field to record reflections when fresh were not 
successful. 
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However the network metaphor also warrants critique. A key limitation with the network 
approach to understanding social realities is a tendency to focus on the structure at the 
expense of giving significant attention to the cultural and intersubjective dimensions of social 
relations (Yuan, 2013). Network theory is criticised for accentuating individualism in social 
theory, which plays out in targeting the individual as the unit of analysis i.e. the social network 
is reduced to the ties between the individual actors (Postill, 2008). Gurstein (2001) contends 
that reducing ICT-supported societies to individuals simply connecting with other individuals 
disregards the potential for people forming digitally enabled communities capable of taking 
collective action and forming powerful social identities. This also applies to the possibility of 
people coming together to undertake co-research using an online environment where 
collective action and social identity would be expressed in a culture of sharing and 
institutionalising collaborative practice.  

Designing online spaces for collaboration is a complex process where there can be great 
disparity between the original design ideas and what actually eventuates in practice (Barab et 
al., 2004). An obvious strategy is to include users in the design process based on the situated 
needs and limitations of the users (Barab et al., 2004); in our situation this was only partly 
achieved and began with what can now be understood as the wrong institutional ecology and 
conceptual understanding and unexpressed epistemological commitments. In hierarchical 
research organisations, programmes or projects the realisation of virtues associated with open 
source collaboration, emergent communities of practice and self-organising inquiries seems a 
long way off and probably requires capacity building efforts that explore new metaphors (Hall 
et al., 2012). Where there is a genuine desire to shift focus from R4R to R4D there is much to 
be gleaned in experiences from technologically mediated learning in school and higher 
education (e.g. Laurillard, 2012; 2013) and from activity system design (Engeström, 2006).  

In Figure 2 the learning outcomes from this inquiry are summarised in terms of: (i) creating the 
starting conditions for designing an online learning system to enable co-research practice in 
complex project partnerships (Figure 2a); (ii) responding to emerging ‘real-world’ issues 
(Figure 2b); and (iii) aligning ethics protocols with desired practices (Figure 2c). The figures 
were generated to show the positioning of our online learning innovation (wiki) within the larger 
learning system; that practice and experience is embedded within the starting conditions 
(framings, assumptions, institutionalised practices) of the project process and the 
differentiated ‘spaces’ in the wiki between the learning space/data management space.  

 

Figure 2. Learning system design features with on-line elements for enabling R4D as 
co-research: (a) creating the starting conditions for designing an online learning 
system to enable co-research practice in complex project partnerships; (b) responding 
to emerging ‘real-world’ issues; and (c) aligning ethics protocols with desired practices. 
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Conclusions and future directions 
The lessons we can draw overall from this experience highlight the importance of:  

• dedicating time to critically assess and customise online technologies to 
facilitate a shared learning environment including how the design may influence 
whether or not online participation becomes a part of everyday research practice;  

• initiating discussions and deciding upon an ethical framework to align with the 
research principles (in this case co-researching as a social learning process in an 
online environment);  

• developing knowledge management practices to support co-research activities 
i.e. tagging data, including stories (see Ison et al., 2013) as a collective practice to 
enable joint analysis; 

• actively adopting online community roles to demonstrate collaborative and 
learning capacities as an innovative platform; and  

• nurturing social relations/building trust online and offline as part of a ‘seamless’ 
learning system rather than framing the online environment as a differentiated 
(disconnected) space from offline research practices and social relations.  

If systemic innovation is to be achieved, the system of concern must be framed to encompass 
external research organisations as well as project recipients and collaborative partners (Ison 
et al., 2014). 
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What else could have been done differently? Negotiating ethical protocols as a collaborative 
exercise would seem a necessary undertaking to situate ethical practice appropriately and to 
provide an occasion to learn about designing an ethical framework. AFSI LP Member 7 
suggested that the research process should avoid a “predetermined structure” and explicitly 
invite members to reflect as a free-form contribution to a shared site, where facilitators actively 
offer their interpretations to the community as a discussion forum, possibly conceived as a 
digital commons. Alternatively CSIRO might have invested in, and institutionalised, an R4D 
digital commons. Possibly social networks could have been exploited as a potential means to 
bypass or work outside bureaucratic structures as a means to operate in an emergent way 
alongside the established social structures. 

A co-researcher dynamic avoids academics acting as ‘experts’ conducting research ‘on’ 
practitioners; this is a profound shift in boundary conditions associated with R4D practice and 
is a far cry from mainstream R4R practice. It encourages joint learning through interest-based 
inquiries drawing on a diversity of perspectives and harnessing skills and roles from both 
parties along the way (Hartley & Benington, 2000). Co-research helps to deal with tensions 
between meeting organisational goals and pursuing research-driven goals (Mathiassen, 2002) 
but to succeed conducive institutional ecologies and safe learning environments have to be 
created and sustained.  
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Sustainable food and nutrition security: is there a need to pay much more 
attention to smaller farms, smaller food businesses and local food systems? 
 
Knickel, K., Correia, T. and  Almeida, M. 

Instituto de Ciências Agrárias e Ambientais Mediterrânicas (ICAAM) at Universidade de Évora, 
Portugal 

Abstract:  This paper brings together relevant theoretical perspectives and insights that we 
want to test in the new Horizon 2020-funded research programme ‘Smaller farms, Small Food 
Businesses and Sustainable Food and Nutrition Security (SALSA)’. We briefly outline the 
novel integrated multi-method approach that we want to apply at international and regional 
levels in Europe and Africa. Explicit references will be made to the particular values and goals 
that underpin smaller farm systems, small food businesses, their role in local food systems 
and their capacity to contribute to sustainable food and nutrition security (FNS). In doing so 
we pay particular attention to boundary issues and the way we want to address them. The 
main part of the discussion focuses on the need for gaining a better understanding of the 
idiosyncrasies of smaller farms and more localised food systems with their relative strengths 
and weaknesses. The general background for our discussion is the increasingly globalised, 
uncertain and resource-constrained world. In the discussion, we pay particular attention to the 
capacity of smaller farms to contribute to FNS in different regions and contexts. Related to this 
we examine the dynamic properties of smaller farms and their capacity to adapt to changes in 
their economic, social, technological and natural environment. We explore the balance 
between the social, environmental and economic dimensions of sustainability in the 
development of smaller farms and the potentially higher resilience of smaller farm production. 
We expect that the feedback received from workshop participants will contribute to finalising 
our implementation planning and open up numerous opportunities for cooperation with the 
Farming Systems Research and Extension community. 

Keywords: Agriculture, sustainability, governance, development, transdisciplinary 
 

Introduction 

Sustainable food and nutrition security 
Following the recent global crises, which also affected food distribution and prices, food and 
nutrition security (FNS) has become a major concern not only in developing countries but also 
in Europe (EU SCAR, 2012; FAO et al., 2014). According to the Food and Agriculture 
Organisation of the United Nations (FAO), FNS is achieved when all people, at all times, have 
physical and economic access to sufficient, safe and nutritious food to meet their dietary needs 
and food preferences for an active and healthy life (WFS, 1996). FNS is widely recognised as 
having four components: the availability of nutritious and safe food, food access (including 
affordability), food utilisation, and food stability (WFS, 1996; FAO, 2006, 2008).1 To date, most 
attention has focused on food availability, i.e. increasing the production of food. This in turn is 
most commonly envisaged through the intensification of production on large-scale farms, 
                                                      
1 http://www.gecafs.org/research/food_system.html;  
http://ec.europa.eu/agriculture/rural-area-economics/briefs/pdf/02_en.pdf  
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through implementing technological advances and achieving economies of scale. Sustainable 
intensification is a key notion in the more recent discourses (EC, 2014a).  

What is often neglected is food access, especially for low-income groups (HLPE, 2013).  
Closely related with this is the important role that smaller farms might play in local food 
systems related to food access and utilisation. A closely related question is the resilience of 
the population in the face of systemic shocks (e.g. climate change, commodity price 
fluctuations). FAO stated in its annual flagship publication ‘The State of Food and Agriculture’ 
(FAO, 2014b) that there are more than 570 million farms in the world, and that about 94% of 
the world’s farms are less than 5 hectares in size. Quite a few recent studies have argued that 
smaller farms, smaller food businesses and local food systems might play a rather significant 
role in FNS. Some studies go further arguing that smaller farms and food businesses play an 
even larger role for the resilience of these systems and sustainable FNS, and that this role 
could be strengthened further if smaller farms and food businesses were adequately 
supported.  

The questions we want to raise in this paper focus on the position and role of smaller farms 
and smaller food businesses in food systems. We will examine the importance of the socio-
economic, sustainability and resilience dimensions of FNS and challenge the conventional 
productivist view that emphasises the supremacy of commercially focused, capital-intensive 
and often large-scale agriculture. The main part of the discussion focuses on the need for 
gaining a better understanding of the peculiarities of smaller farms and more localised food 
systems with their relative strengths and weaknesses. The general background for our 
discussion is the increasingly globalised, uncertain and resource-constrained world. The 
discussion in this paper and feedback received from the Farming Systems Research and 
Extension community will help to shape the implementation of the new Horizon 2020-funded 
research programme ‘Smaller farms, small food businesses and sustainable food and nutrition 
security (SALSA)’ that is co-coordinated and managed by the three authors. 

The SALSA project 
The new SALSA research programme (2016-2020) is to contribute to a better understanding 
of the current and potential contribution of smaller farms and food businesses to FNS. Table 
1 provides some basic information. 

SALSA pays particular attention to effectively engaging with stakeholders to cut across 
classical boundaries in food system structures and situations, Europe-Africa relations, 
research, policy and practice. 

Table 1. Some basic information about SALSA 

Smaller farms, small food businesses and sustainable food and nutrition security 
(SALSA) 

Funding European Commission, Horizon 2020, SFS-2015-2, SFS-18, 5 million 
Euro 

Period April 2016 – March 2020 

Project type Research and Innovation Action (RIA), multi-actor 

Co-ordination University of Évora - Instituto de Ciências Agrárias e Ambientais 
Mediterrânicas (ICAAM), Évora, Portugal 
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Other 
countries 
involved 

Cape Verde, Ghana, Greece, Italy, Kenya, Latvia, Norway, Poland, 
Romania, Spain, UK, Tunisia 

International 
organisations 

African Women in Agricultural Research and Development (AWARD) 
Food and Agriculture Organisation of the United Nations (FAO) 

Practice 
partners 

Savannah Young Farmers Network (SavaNet) 
Federation of Italian Farmers (Coldiretti) 

Central work 
planning 
component 

A set of 30 reference regions where standardised information on small-
scale farming, other small food businesses and FNS will be compiled 
both for SALSA related analyses and consultations as well as ongoing 
monitoring 

Note: For more information or a document where the project is presented in more detail, 
please contact the authors. 

. 

SALSA will pioneer a novel integrated multi-method approach that combines quantitative, 
qualitative and discursive approaches. The project will start by kicking off a transdisciplinary 
process of review and theory building. This is followed by an initial spatial assessment that will 
include innovative methodological pathways and more effective uses of existing databases 
(including the use of SENTINEL-2 satellite images for acquiring detailed spatial information 
about smaller farm distribution). This first assessment will be complemented by a 
transdisciplinary in-depth assessment of food systems in 30 reference regions that will feed 
into the participatory multi-scale analysis as well as providing the basis for the analysis of 
governance systems and support frameworks. The in-depth analysis focuses on the relations 
between smaller farms and FNS in different contexts. The 30 regions will be selected based 
on the analysis of spatial and statistical data to represent the range of situations in all of Europe 
and, to a lesser extent, Africa. The selection will also pay attention to the spatial types of region 
in socio-economic terms and the urban-to-rural spectrum (ESPON, 2011).  

An assessment of governance frameworks related to smaller farmer organisation and food 
chains is to support policy development and enhance the contribution of smaller farms and 
small food businesses to all four aspects of FNS. We aim at an effective collaboration and 
exchange between European and African research and practice partners in order to identify 
similarities and differences in food systems, improve mutual understanding and enhance 
future EU-Africa initiatives. 

In SALSA, we will essentially need to tackle a number of challenges in a systemic way - in 
each one of them we will be confronted with very significant boundary issues:  

 recognising the tremendous heterogeneity in smaller farm and farm household 
situations; 

 taking the four dimensions of FNS into account and applying a systems perspective; 

 exploring the precise linkages between smaller farms and FNS; 

 understanding the peculiarities of smaller farms and local food systems;  
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 addressing vulnerability and resilience; 

 based on a better understanding of the functioning and organisation of (local) food 
systems in the 30 regions, deriving recommendations regarding improved governance 
systems and support frameworks at relevant levels. 

In order to manage the related challenges in project implementation, we think that a 
meaningful interaction between research and practice is central. The basic idea is that it will 
only be possible to better understand the role of smaller farms and small food businesses in 
FNS if practice and research make a joint effort to exchange and learn from each other. The 
interaction with smaller farmers, rural entrepreneurs engaged in the food sector and their 
representatives will play an important role throughout the project. The same applies to the EU-
Africa collaboration envisaged. These basic orientations acknowledge the fact that the 
different regional contexts and differences in situations play a major role, and that exchange 
and joint learning is possible.  

Structure of this paper 
The subsequent analysis starts with a brief discussion of the theoretical perspectives that 
influenced our project planning. The central chapter focuses on the way we want to address 
the key questions and challenges referred to before, and the related boundary issues. The 
concluding section focuses on the potential significance of more localised food systems, the 
lessons learned so far about boundary issues and the implications for our implementation 
planning.  

Our paper sketches out an integrated systems perspective for assessing the role of smaller 
farms and local food systems in sustainable FNS.  

Relevant theoretical perspectives 
Our analysis is based on a number of theoretical frameworks because while most frameworks 
can support particular components of the planned research, none is sufficient on its own. 

Brookfield and Parson (2007), Davidova et al. (2013), FAO (2014a) and others have shown 
that smaller farms encompass a wide range of organisational and structural patterns across 
Europe and around the world. Bryden et al. (1993) and others point out that, differently to 
larger and more specialised farms, farm families tend to make decisions and behave partially 
independently from the signals and pressures of the market economy. Bryden et al. (1993), 
EC (2011), FAO (2014a,b) and others have argued that the main common feature of smaller 
farms tends to be the significant direct involvement of family labour in farming operations, that 
often - though not always - other household income sources are important, and that farm 
production tends to play a significant role in family food consumption. 

Knickel (1994), Knickel et al. (2004, 2013), van der Ploeg (2013) and Caron et al. (2014) 
argued that smaller farms have the capacity to mobilise social capital and local knowledge, 
which has major implications for levels and types of market integration as well as transition 
pathways. Chayanovian models stress the trade-off between need for income and drudgery 
related to work (Schmitt, 1992; van der Ploeg, 2013). Models inspired by Polany highlight how 
market and non-market logic (such as reciprocity and redistribution) are mobilised in reaction 
to specific situations (Brookfield & Parson, 2007). Neo-classical models use the concept of 
marginal utility of family labour to explain the mix of on-farm, off-farm and hired labour. 
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Sustainable livelihood approaches underline the multiple sources of livelihood and the role of 
‘vulnerability context’ (Ellis, 1988), and farming system approaches investigate the 
implications of multiple feedbacks between social, economic and environmental subsystems 
(Darnhofer et al., 2010, 2014). Actor-network approaches study the role of non-human factors 
in social organisation, in social change and in innovation (Brunori & Rossi, 2000). 

Relevant institutional theory that gives body to the notion of system, and food system in 
particular, includes Blay-Palmer (2010) who asks how food systems can be more inclusive, 
how local and global scales interact and how power flows within food systems. In particular, 
the work on institutional frameworks shows that theory in the fields that are central to food, 
agriculture, change and development and its implementation is strongly affected by interests 
at stake and by context sensitivity. Theory development in the project is therefore conceived 
as a multi-actor process aimed at integrating different types of knowledge and interests around 
concrete policy-driven problems. Where and how these different theoretical frameworks enter 
the analysis, will become clear in the following discussion. 

Discussion: key questions, the way we address them and the related boundary issues 

Recognising the heterogeneity in smaller farm and farm household situations as well 
as their peculiarities 
The most common criteria used to define smaller farming are land area, labour units, size of 
production, economic size - alone or in combination (Brookfield & Parson, 2007; EC, 2011; 
Hubbard, 2009; Davidova et al., 2013; Lowder et al., 2014; FAO, 2014a). While their main 
common feature tends to be the direct involvement of family labour in farming operations, 
often - though certainly not always - other household income sources are important (Knickel 
et al., 2004). Most importantly, small size confers additional particularities to farms (Bryden et 
al., 1993; Davidova et al., 2013). A very significant difference is the capacity of smaller farms 
to mobilise resources additional to those procured through market exchange, such as social 
capital and local knowledge (Knickel, 1994; van der Ploeg, 2013).  

In SALSA, we explicitly recognise the tremendous heterogeneity in smaller farm situations and 
related concepts and discourses. The underlying idea is to facilitate a more comprehensive 
analysis that crosses different discourses, and will be able to accommodate very different 
social, cultural, economic and historical situations. We therefore use "smaller farm" as a more 
generic term. Focus in the analysis will be on farms in which family labour tends to play a 
significant role and where self-consumption by the farm family, local sales, short supply chains 
and collective marketing tend to absorb a noteworthy part of production. Figure 1 illustrates 
that in SALSA we will focus on smaller farms in which particular conditions and (social) 
relations play a major role. 
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Figure 1.  Smaller farms as a subset of family farms, with particular characteristics related 
to farm succession, social relations, and particular structural and non-structural 
conditions 

SALSA not only focuses on smaller farms but also on their relation with (small) food 
businesses. These have been defined as any undertaking, whether for profit or not, and 
whether public or private, carrying out activities related to any stage of production, processing 
and distribution of food (GECAFS, 2014). Important for our analysis is that small food 
businesses also tend to be more directly linked with smaller farm producers, e.g. smaller 
farmer cooperatives, marketing cooperatives or small food enterprises sourcing from smaller 
farms. 

Taking the four dimensions of FNS into account by applying a systems perspective  
SALSA bases its analysis on the four components identified by WFS (1996): the availability of 
nutritious and safe food; food access (including affordability); food utilisation; and food stability. 
In the empirical analysis, we will adopt a food systems perspective in order to simultaneously 
explore the four dimensions of FNS and the connections between them. As food systems 
theory is broad and cross‐cutting, employing it as a conceptual framework allows us to expand 
the scope of inquiry to include issues linked to land, economy, access to resources and food, 
production, processing, regulation, and politics. Particular attention will be paid to the question 
of food access and the role that smaller farms can play in local food systems.  

Exploring the linkages between smaller farms and FNS in a food systems perspective 
It seems to be rather counter-intuitive that smaller farms, smaller food businesses and local 
food systems are of critical importance for global level FNS. Closely related is the belief that 
the mere existence of local food systems is completely against the logic of free trade. The 
related suppositions are that smaller farms can hardly compete anyway and that they do not 
play a significant role in terms of food quantities. The latter is in line with the conventional 
productivist view that emphasises the important role of commercially focused, capital-intensive 
agriculture.  

2294



The European Commission (2014c) adopts a different perspective by directly connecting FNS 
to the role of smaller farms: "Ensuring food security requires access for smallholders, 
particularly women, to land, resources, investment and markets, access to nutritious food and 
adequate health systems, plus multi-sector action on behaviour and dietary patterns. The 
framework needs to promote sustainable agriculture, fisheries and aquaculture practices, the 
efficient use of resources and enhanced resilience." In line with this, the High Level Panel of 
Experts on Food Security and Nutrition (HLPE, 2013) as well as others (e.g. Hazell et al., 2007, 
2014; Bryden et al., 2011) also emphasise the role of agriculture in terms of employment and 
income, highlighting the importance of smaller farms in addressing both production objectives 
and development goals, including the fight against rural poverty and food insecurity.  

SALSA aims at exploring this further by identifying and describing in 30 reference regions the 
precise linkages between smaller farms, smaller food businesses and the four dimensions of 
FNS. In the analysis, we will apply a food systems perspective and examine market relations 
(Tansey & Worsley, 1995; Ericksen, 2008; Ingram, 2011; GECAFS, 2014). Common 
methodological guidelines for the description and mapping of the food system, and reporting 
templates, will ensure comparability across regions. 

The questions that will guide our empirical analysis of the organisation of production, 
processing, distribution and consumption of food, and the related hypotheses are:  

 How and to what extent can smaller farms contribute to food availability? Our 
hypothesis is that smaller farms can be rather efficient in the production of specific 
commodities although they have a much weaker position within food chains, especially 
those led by large-scale retailers or processors. New forms of collaboration are 
relevant, which enable small farms to persist. Smaller farms might also have a 
particular role in producing food on land that has been marginalised (e.g. in remote 
and mountainous areas). 

 In what ways and to what extent can smaller farms improve access to food? Our 
hypothesis is that their involvement in local food production and distribution can play a 
very significant role. Smaller farms are in many regions probably also important as 
farming is a key component of household income generation and stabilisation, in 
particular in periods of crisis. Smaller farms also have the potential to connect more 
directly with smaller food businesses (processors, retailers, restaurants, caterers, etc.) 
and consumers, establishing local and niche markets.  

 How and to what extent can smaller farms and small food businesses contribute to 
food utilisation? Our hypothesis is that smaller farms and the related food businesses 
contribute to ensuring the stability of supply, including through their relationships to 
urban consumers. Apart from market opportunities that can emerge, direct producer-
consumer links might also contribute to new urban-rural relations (e.g. food co-
operatives) and sustainable consumption practices. 

 In what ways and to what extent can smaller farms contribute to the stability of local 
and regional FNS? Our hypothesis is that smaller farms are less exposed to and 
dependent on international markets, and that this serves as a buffer in particular in 
situations of sudden shocks (e.g. economic crises, price fluctuations) or cyclical events 
(e.g. seasonal food insecurity). We also assume that smaller farms can more easily 
mobilise non-market resources and adapt their development pathways. Systems 
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based on optimising profitability alone may not have this capacity. Households with 
smaller farms tend to diversify their activities in order to manage risk and benefit from 
economies of scope by creating synergies between different activities (Knickel et al., 
2004), thus increasing their own resilience as well as the resilience of local 
communities. 

Figure 2 sketches out the food systems approach adopted in SALSA. It pays particular 
attention to the complexity of our food systems and provides an integrated systems 
perspective that includes issues such as the need to better understand the match or mismatch 
between what smaller farms are producing and, particularly, urban consumption patterns and 
trends.  

 

Figure 2. The food systems approach: smaller farms and food businesses contribute to 
food availability, access, utilisation and stability (adapted from Eriksen 2008) 

Addressing vulnerability and resilience: dynamic properties of smaller farms and their 
capacity to adapt 
The recent crises in food security and price spikes are increasingly related to resource 
scarcities and the growing competition between food, feed, bio-based products and bioenergy 
(EU SCAR, 2011, 2012; Knickel et al., 2013; EC, 2014a). To ensure the sustainability of the 
food system it will therefore be more and more important to 'optimise' it as a whole with all its 
constituent parts. 

SALSA therefore also examines the (relative) vulnerability2 of smaller farms and of the related 
food businesses, and how this affects FNS. Closely related is the question of the resilience3 
of smaller farms and small food businesses. Why is it that small farms manage to persist? Our 
approach draws upon Darnhofer (2014) and covers the buffer capability or ability to assimilate 

                                                      
2 Adger (2006) defined vulnerability as “the state of susceptibility to harm from exposure to stresses associated 
with environmental and social change and from the absence of capacity to adapt”. 
3 Folke et al. (2010) described resilience as “the capacity of a system to absorb disturbance and reorganise while 
undergoing change so as to still retain essentially the same function, structure and feedbacks”. 
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a perturbation without a change in structure or function; the adaptive capability or ability to 
adjust in the face of changing external drivers and internal processes; and the transformative 
capability or ability to adapt alternatives and possible futures.4 

In the analysis, we will explore the social and agro-ecological distinctiveness of smaller farms. 
Our assumption is that the distinctiveness of smaller farms finds its expression in the means 
by which they can potentially respond sustainably to the expected growth in demand for food, 
feed and fibre. We will examine whether and in what ways smaller, locally embedded (family) 
farms can be seen as a potential source of resilience. An example might be their aptitude to 
use limited resources efficiently or their role in territorial development as a buffer and in 
providing work, incomes and food. We hypothesise that the development of smaller farms can 
also be an important factor in countering land abandonment, rural out-migration, and that it 
can help to create new urban-rural alliances, thus providing a necessary foundation for 
sustainable FNS. 

The in-depth analysis will pay particular attention to the dynamic properties of smaller farms 
and their capacity to adapt to changes in their economic, social, technological and natural 
environment. The ability of smaller farms to activate non-market resources and the possibility 
to adapt pathways are important in this respect, both in respect of the potential for endogenous 
learning and innovation. Structures and systems based on optimising profitability alone may 
simply have compromised this capacity. 

Towards improved multi-level governance systems and support frameworks 
Building on the findings obtained regarding limiting and enabling factors, and the importance 
of the particular regional conditions (all validated in a series of workshops at the level of the 
reference regions), we will then move towards deriving concrete recommendations on how to 
improve governance systems and support frameworks at relevant levels. Some of these 
arrangements will relate to the regulation and functioning of local food systems, chains and 
networks; others will concern the organisation of smaller farms and other small and micro-
sized food businesses as such.  

The aim is to identify and assess, based on the insights gained from the in-depth analysis of 
local food systems and small farm situations, those governance frameworks that influence, 
positively or negatively, the contribution of smaller farms and related small businesses to FNS.  

The analysis will therefore pay particular attention to:  

 the strategies of smaller farmer to participate in both short food supply chains and 
conventional value chains with large processors and retailers; 

 the possibilities for collective action (e.g. self-provisioning and mutual food support, 
particularly in remote rural areas) and access of smaller farms and small food 
businesses to public programmes (including the impact of gender-focused 
interventions);  

                                                      
4 When analysing the resilience of small farms and of local and regional food systems, we will build on the recent 
work carried out in the RETHINK research project (see http://www.rethink-net.eu/home.html). 
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 the governance and regulation of local food systems, chains and networks (including 
legal frameworks, public policies and programmes, private food chain governance, 
local and customary arrangements and collective action processes); 

 the adoption of private standards, access to national and global food chains and 
agency implications of different governance arrangements, i.e. how power is 
redistributed among participants; 

 the buffer, adaptive and transformative capacity of different governance arrangements.  

Building on the above, the types of tools and mechanisms that are most appropriate for 
enhancing the contribution of smaller farms to sustainable FNS will be identified. The guiding 
questions are:  

 How can smaller farms and other small food businesses best be enabled to capitalise 
on their distinctive assets and particular efficiencies, and contribute to sustainable 
FNS?  

 How can agricultural knowledge and innovation systems become supportive of smaller 
farms? 

 In what ways can EU policy best support relevant mechanisms?  

The discussions aim at actively involving relevant institutions and decision-makers. Four 
specially convened policy workshops at the level of macro-regions will be organised. In these 
workshops, requirements for enhanced support frameworks, policy instruments and 
governance systems in the European, the African and the international cooperation context 
will be formulated. 

Conclusions 

Need to explore the potential significance of more localised food systems 
There is little doubt that sustainable FNS requires a more significant rethinking of the food 
system as a whole as well as all its relevant constituents. We contemplate that the 
particularities of smaller farms and of the related food and farming systems might very well 
become more important in an increasingly globalised, uncertain and resource-constrained 
world. This is in line with IAASTD (2009) who came to similar conclusions based on a very 
comprehensive global level analysis as well as with FAO (2014b) who concludes that small 
farms “can be protagonists of bottom-up food security strategies, if they are enabled to do so”. 

Global markets and relations tend to have a major influence on most local and regional food 
systems, including on consumption patterns (often even of rural communities and farm 
households). The assumption that we want to test in SALSA is that smaller farms play in many 
regions an important role in food access and utilisation as well as social value and the 
resilience of parts of the food system (IAASTD, 2009; Caron et al., 2014; EC, 2014c; FAO, 
2014a,b). We think that the intrinsic embeddedness of small farms in local communities, food 
systems and markets is one main reason for this.  

The chance of a more holistic food system based analysis of the role of small farms in FNS is 
that it opens pathways towards transformational change and more resilient futures. Processes 
that build on an active involvement of relevant civil society organisations, institutions, private 
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sector actors and other key stakeholders have a much higher chance of identifying such 
pathways for a particular context. 

“Systemic transformations require attention to the procedures and processes through which 
system boundaries are determined and governed, and by whom” (from: workshop description). 
The discussion put forward in this paper provides a stunning illustration of this point as we 
completely miss the enormous potential and significance of more localised food systems, and 
of smaller farms and small food businesses, if system boundaries are drawn inappropriately. 

What we learned so far about boundary issues 
“Particular attention is [to be] paid to how system boundaries are determined, and by whom, 
because what is taken into account is constitutive of the kinds of innovation that emerge, who 
benefits and who loses from the change process, and how the governance of such change 
processes is performed“ (from: workshop description). The questions raised in this statement 
have been central in the design of the SALSA project. 

In this paper (and in the project planning) the word ‘system’ is used rather liberally. We for 
example refer to farm systems, (local) food systems and governance systems. During 
implementation, we will have to more precisely define all of these, including their ins and outs 
and dynamic elements, which will be a complex challenge that in many respects produces 
boundary questions.  

There are at least four dimensions where boundary issues are particularly important:  

 What is a “small farm”, and what is a “small food business”? What is our study object 
in more operational terms? Recognising the tremendous heterogeneity in smaller farm 
and farm household situations and seeing this is an opportunity to gain deeper insights, 
helped to overcome the rigid classifications that many studies use. In SALSA, we aim 
at facilitating a more comprehensive analysis that crosses different discourses, and 
that will be able to accommodate very different social, cultural, economic and historical 
situations. We will therefore operationalise the notion of small farm in different ways, 
depending on the goals and requirements of the particular analysis. 

 What does it mean to apply a systems perspective in the analysis of food systems? 
Our intention is to take the four dimensions of FNS into account (availability, access, 
utilisation and stability). We will pay particular attention to the complexity of the 
problems facing our food systems and aim at providing an integrated systems 
perspective. Assessing the role of smaller farms and other small food businesses in 
food systems and FNS needs to include issues such as the need to better understand 
the match or mismatch between what smaller farms are producing and, particularly, 
urban consumption patterns and trends. 

 Are smaller farms and the related food businesses only associated with more localised 
food systems? In our analysis, we will explore if, and if yes, in what ways small farms 
are also ‘connected’ to global markets. The idea of newly emerging ‘nested’ markets 
(Van der Ploeg et al., 2012) is relevant. We will therefore need to examine the 
organisation, production, processing, distribution and consumption, and the 
governance systems shaping the relations between producers and consumers, price 
formation and the distribution of value added. We also need to pay attention to the fact 
that farm households are both producers and consumers.  
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 At what level does FNS need to be achieved? In one way or another we will need to 
more precisely define the notion FNS. Is the mere existence of a local food system 
contradicting the logic of free trade? Maybe the very large number of small farms that 
exists contributes very substantially to total food quantities produced, and access, 
affordability and stability. Is it enough if rural households have enough income to have 
access to food even if they do not produce it themselves? Are the wider commodity 
markets for food that important or is it only the power of the large food corporations 
that plays out strongly?  

Very clearly in the past too many approaches to the study of food and agriculture have tended 
to focus on single issues or characteristics of food (Lien & Nerlich, 2004), neglecting that the 
related activities are interconnected and sometimes closely integrated. By focusing on a single 
issue, we do not always grasp the systemic character of problems, and consequently miss 
opportunities for integrated responses. 

The SALSA project builds very significantly on an active involvement of relevant actors and 
stakeholders. We consciously decided on this as it matters indeed “how system boundaries 
are determined, and by whom”. By involving stakeholders at multiple levels, at different steps 
of the project and profiting from the long lasting experience of many partners with stakeholders’ 
interaction, we hope to produce insights that are truly relevant for decision-making.  

Implications for our implementation planning: overcoming structural divides 
We think that boundary issues can be best addressed in discursive approaches and based on 
a meaningful interaction between research and practice. The underlying idea is that it will only 
be possible to really understand the role of smaller farms and small food businesses in FNS if 
practice and research make a joint effort to exchange and learn from each other.  

In SALSA, we will therefore be implementing a transdisciplinary, mixed-methods approach 
that builds on and connects relevant theoretical and analytical frameworks and models, and 
uses qualitative, discursive and quantitative methods in an integrated way and at multiple 
scales. 

Figure 3 illustrates how a continuous process of consultation with stakeholders will accompany 
all empirical work. 
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Figure 3.  The structure of expert and stakeholder involvement in SALSA 

In each of the 30 reference regions, we will together with practice partners and stakeholders 
examine food systems in terms of the position and role of smaller farms and of small food 
businesses. We will consider the relative weight of smaller farms to food availability, access, 
utilisation, stability - examined over time, which will allow us to judge vulnerability. The analysis 
will provide ranges in the contribution of smaller farms to FNS as well as insights into key 
determinants. Both will support decision-making in private and public sectors related to smaller 
farm development and FNS. 

Particular attention will be paid to the diversity, complexity and context-specificity of food 
systems and FNS, as well as the region-specific connections between local resources, 
production, processing, retailing and consumption, and how smaller farms relate to the food 
system. The discussions will also include the specific livelihood and development strategies 
of small-scale farmers and families. In each reference region, a detailed map and description 
of the regional food system will be produced. 

In the more policy-oriented work, we will pay particular attention to the access of smaller farms 
and small food businesses to public programmes, the regulation and functioning of local food 
systems, chains and networks, the adoption of private standards, the access to national and 
global food chains, and the impact of gender-focused interventions. 

Central to our approach to overcome structural divides is emphasis on the role of and interplay 
between very different markets, chains, networks, actors etc. in food systems (with consumer-
producer relations, nested markets, processors, retailers, small food businesses, etc.). The 
same applies to the diversity in local and regional farm household and food systems that range 
for example from subsistence and semi-subsistence farm household and food systems to 
commercial farms fully integrated into larger (international) food markets. The aim is to identify 
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and assess differences and complementarities between smaller farms and larger farms and 
to compare their particular relative strengths, weaknesses and support needs, highlighting 
how farm families use resources of different nature and origin. Particular attention will be paid 
to understanding the co-evolution between smaller and larger farms and their context 
(including food businesses), and relating this to the four dimensions of FNS. 
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Workshop 5.8: Enabling innovation – the transformative (innovative) capacity of 
farmers and rural institutions 
Convenor: Terence McFadden 
 
The principle components of the workshop were formed around four main sub-themes, which 
participants were required to specify and rigorously interrogate in relation to farm innovators’ 
and/or diversifiers’ links with rural institutions and/or policy actors:  

• the literature and the public policy environment’s relationship/roles to farms’ social 
and/or technological transformative capacity (e.g. theoretical or public policy 
deficits in understanding the relationships between these facets we well as 
advances made in relation to how these are realised on-farm);  

• empirical evidence from on-farm of business innovation (agricultural or non-
agricultural based) transformation process(es) (e.g. decision-making, networking, 
new or novel social or technological farm applications or management choices), 
the result of engagements with rural policy actors/institutions or as a departure from 
institutional influence to more market-based orientations;  

• comparative examples of innovation as a transformative process from empirical 
farm-innovation based research within different policy jurisdictions (social, cultural, 
economic, political) – examples of territorial barriers, obstacles, impediments as 
well as facilitators (what works, what does not and how);  

• evidence of social, economic, cultural or political innovative transformations – the 
effects (e.g. institutional restructuring, policy changes, regulation successes or 
failures) from public actor/institutional-based research on farmers’ engagements 
with policy actors/institutions.    

Taken together, these considerations pointed to a multi-scalar and multi-disciplinary analytic 
workshop that was grounded in network theory, but was also sensitive to the operation of local 
institutions, norms and conventions. The workshop framework was considered to be 
sufficiently flexible to account for research areas with high levels of innovative agricultural and 
non-agricultural transformations, as well as ‘areas’ and ‘processes’ where the phenomenon of 
innovation in both contexts is less apparent (‘resistant areas and resistant processes’), or non-
existent. We envisaged this workshop making a substantial contribution collectively to 
discussions of public policy processes inter alia, and in equal measure to the literature: 

• Partnership governance/collaborative policy models (e.g. LEADER style initiatives 
– past and present); 

• Scale of policy intervention or interfaces with farm households (bottom-up/top-
down, lateral); 

• Evaluating policy instruments (e.g. info sharing, capacity building/entrepreneurial 
capacity, regulation, market based instruments).  

The workshop was intended to facilitate the critical examination of innovative on-farm business 
diversification as a dynamic, territorially embedded process. Evidence-based critical 
constructive criticism was encouraged. Papers could potentially involve farm businesses in 
transformative learning experiences that affect substantially their existing accumulation and 
reproduction strategies, as well as their methods and practices of environmental management. 
Unleashing these effects may require the presence of particular farm business and institutional 
attributes. The participants were encouraged to consider, identify and examine these 
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attributes, including local and regional differences both in the nature of these transformative 
effects, and in the local and regional policy approaches to business innovation and 
diversification in relation to environmental sustainability. These objectives, in the view of the 
convenor, were central to the workshop’s contribution to the IFSA conference, and to the 
comprehensive vitality of knowledge on farming ‘economies’ required.  

The workshop’s conceptual framework drew upon network theory and new institutionalism. It 
enabled evidence of new business profiles in relation to local economic conditions, 
environmental possibilities and the interfaces with local/regional institutions and key political 
actions. Workshop analysis and discussion comprised quantitative survey evidence detailing 
qualitative case histories, in-depth interviews and other evidence from researchers’ 
engagements with farmers and policy practitioners. This discursive format was intended to 
facilitate information sharing and the development of new approaches on innovation and 
business diversification, the environmental dimensions and the specific territorial farmer-
institutional interface across a range of spaces and processes.  

Participants who are interested in the development, application and interaction of policies and 
governance within agricultural systems and processes were invited to contribute to this 
workshop, if they considered that their research addresses issues and implications related to 
the above themes. 
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Abstract: Since 2011, French public policy has been encouraging a reduction in the use of 
antibiotics in animal farming. In this context, breeders have conducted initiatives for the 
reduction of antibiotics in their farms. The aim of this paper is to describe their trajectories and 
the management changes performed to achieve this goal. Our aim is to highlight the roles of 
private and public advisors in achieving a reduction in antibiotics. This study was based on 
semi-structured interviews conducted in spring 2015 with 14 French dairy cattle farmers, their 
veterinarians and advisors. We employed the concept of the “trajectory of change” to examine 
the comparison of the technical, economic, social and organisational determinants for the 
reduction in antibiotics. We built a model of demedicalisation trajectories inspired by a dynamic 
model developed by management sciences. Our hypothesis was that not only farmers’ 
motivations and trigger events were critical to achieving a reduction in antibiotic use, but also 
farmers’ requests for specific advisors. We identified three trajectories of change that include: 
the duration of the trajectory, the levels of antibiotic reduction, the learning processes, and the 
specific advisors. We identified three levels of transition: (i) direct without learning; (ii) direct 
with learning; and (iii) step by step with learning, and compared these results with the 
conceptual work of Hill and MacRae, “Efficiency, Substitution, redesign”. Stakeholders 
involved in providing advice on practice changes may then build on the degree of transition of 
the farmer to ensure greater efficiency in their interactions. 

 

Keywords: Antibiotics, change, learning, advice, dairy 

 
Introduction 
Antibioresistance (selection of bacteria resistant to a given antibiotic) is a public health issue 
that the WHO has described as a serious and growing threat. In France, the EcoAntibio plan, 
launched by the Ministry of Agriculture in 2011, is aimed at achieving a 25% reduction in 
antibiotic use in veterinary medicine in the next five years in order to reduce their contribution 
to antibioresistance and to preserve the therapeutic arsenal in human medicine for the coming 
years. In cattle, estimated exposure to antibiotics (ALEA) fell by 6.6% in 2013 in relation to 
2012. However, this exposure has increased by 0.2% over the last five years. 
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Mastitis treatment is where the most antibiotics are used in dairy farming (Kuipers, 2015). In 
France, farmers apply treatment protocols defined by their veterinarians during the livestock 
health survey (BSE - Bilan sanitaire d’élevage). In their everyday work, farmers administer 
treatments themselves (intramammary or systemically), which they obtain at their pharmacy 
with a veterinary prescription. Lactation mastitis treatment using antibiotics is almost 
systematic and there is considerable scope for technical progress. Systematic intramammary 
antibiotic treatment in dry cows, even for those with a high probability of having good udder 
health, is also common practice in France. This attachment to antibiotic prevention is linked 
either to beliefs (antibiotics at drying off sound banal due to widespread words like “drying 
cream”) ; or simply to the persistence of traditional practices, even though these have been 
qualified as "high risk" by ANSES and "to be abandoned in the future". 
 
Alternate solutions exist. Some farmers may use teat inserts to help the udder to remain safe 
during the dry period or choose to treat only the cows whose probability to get mastitis is high.  
However, these may be difficult to implement; it is not enough to simply remove a specific 
procedure (antibiotic treatment). Farmers often need to reconsider their systems as a whole. 
However, Ministry of Agriculture demands in terms of reducing antibiotic use appear more as 
recommendations aimed at stakeholders in the agricultural sector than as proposals to enable 
the achievement of targets set. There are therefore no real incentives for demedicalisation 
and procedures undertaken are voluntary. 
 
The goal of our study is to describe and understand the demedicalisation process on farms 
that have initiated it (early adopters). We apply the concept of the trajectory of change to 
describe this process. This approach makes it easier to understand the relationship systems 
between the different technical, economic, and sociological elements, among others. We 
estimate for instance the influence of the EcoAntibio plan that the Ministry of Agriculture 
launched in 2011 or of the advisors on these early adopters. We also seek to identify the 
involvement of the farmers’ professional networks in these trajectories. We examine the 
support strategies to be provided to farmers wishing to reduce their antibiotic use. The long-
term goal is to ensure more widespread adoption of this type of approach among cattle farmers. 

Material and Methods 

Semi-structured interviews with farmers and their animal health advisors 

The study is based on 14 interviews with farmers conducted in spring 2015. The farmers 
interviewed were recruited by expert partners of the study and by telephone interviews among 
information relays (animal health association (groupement de défense sanitaire), veterinarian 
professional association (groupement technique vétérinaire), technicians, milk recording 
agencies (contrôle laitier) etc.). The criteria used to select them were a (subjective) decrease 
in antibiotic use, an interest in selective treatment at drying off, registrations to a training on 
alternative approaches. The goal of the study was to identify farmers’ motivations for reducing 
their use of medical inputs and to rely on their own perceptions of this reduction on the farms 
in question. The aim was to observe demedicalisation trajectories within different farm systems. 
The hypothesis was that the farming system may favour or prevent the decrease in antibiotic 
use. We explored two trigger factors: the intensiveness of the farming system and the 
labellisation of outputs. The final sample includes five farmers in conventional farming systems 
in the Grand Ouest region of France, six farmers in organic farming systems in the Bretagne-
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Pays de la Loire region and three farmers belonging to the Epoisses PDO in the Bourgogne 
region. We conducted semi-structured interviews using an interview grid with each farmer on 
their own farm and with their animal health advisors (veterinarians, technicians). The two-hour 
interviews focused on the context and history of the farm, on the diseases present on the farm 
and their management (especially antibiotic use), and finally on the farmer’s information 
networks and resources. 

Table 1 presents the current characteristics of farms surveyed that are relevant to 
understanding the trajectories of change. The situation of individuals (age, education, family 
situation, etc.), the way in which they carry out their work over time (work organisation, 
diversity of activities, etc.) and the regions in which they work are varied. 
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Creating an indicator of the level of demedicalisation 
Expert sampling and the lack of factual data on monitoring of antibiotic consumption in cattle 
farms have not enabled the quantitative definition of antibiotic consumption over time using 
an indicator. However, we propose the definition of a “qualitative indicator” of the level of 
antibiotic use between the different farmers, according to the practices described. We will thus 
verify the hypothesis of a range of different levels of antibiotic use within the demedicalisation 
trajectories. The five levels of this indicator correspond to the different uses described by 
farmers during their demedicalisation trajectory. Levels 0 and 1 concern the maintenance of 
preventive antibiotic uses, especially with the maintenance of the systematic use of antibiotics 
in dry dairy cows. Level 4 corresponds to a farmer in the organic farming sample who no longer 
uses antibiotics to treat mastitis. The different levels are described in more detail in the 
following Table 2. 

 

Table 2. Levels of coherence of antibiotic use in our sample 

 

 
Choosing an analysis method for trajectories of change 
Where agriculture is concerned, it was Capillon in 1993 (Capillon, 1993) then Perrot in 1995 
(Perrot, 1995) who first described farming trajectories with the goal of establishing typologies. 
But these first descriptions only compared initial states with final states through statistical 
analyses, without addressing the process of change itself. 
 

Level of 
coherence 
towards 
demedicalisation 

0 1 2 3 4 

Intrinsic 
motivations 

No 
rationale 
towards 
reduced 
antibiotics 
use 
 

Increasing the 
efficiency of 
farming 
practices in 
order to 
reduce 
antibiotics use 
AND/OR 
Substituting 
antibiotics for 
alternative 
methods 

Reduction 
with no 
more 
systematic 
preventive 
uses. 
Rethinking 
dry cow 
practices 

Antibiotics 
only for 
mammary 
pathologies 
and during 
veterinary 
intervention 

Antibiotics 
only during 
veterinary 
intervention 

Mobilisation of decision-making support 
tool for dry cows 

Extrinsic 
motivations 

No incentive measures to reduce 
antibiotics use 

Possible soft incentive 
measures which 
nevertheless require 
consideration of every 
treatment 
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In 1995, Girard established a method to model pasture feeding strategies for lactating herds 
of sheep. This modelling is based on a representation of farmers’ actions, aimed at making 
these actions intelligible. The farmers’ practices are studied according to their modalities (their 
implementation) and their arrangements, making it possible to highlight the strategy adopted. 
Madelrieux used this framework of analysis in 2002 to study land use changes by farmers 
seeking to resolve their labour problems. To establish these linkages, the tools for action 
mobilised to resolve the problem were first identified. Madelrieux thus proposed an analysis 
of trajectories through a representation of a chain reaction, which draws a causal link between 
events relative to the context, actions and indirect effects of actions (See Figure I). We adopted 
both Girard and Madelrieux’s dynamic approaches to analyse the trajectories of the 14 farmers. 

We seek to establish an external representation of the trajectory according to stakeholder 
accounts without judgement in relation to external norms. The analysis of cases conducted in 
this study results from the reconstruction by the farmers interviewed of the rationale for change 
on their farms in connection with herd health management and relationships with cattle farming 
sector stakeholders. In addition to farmers’ motivations and trigger events for change, the goal 
of the analysis is to identify within these trajectories the tools mobilised that contributed to 
change. These tools, resulting in a reduction in antibiotic use, can be linked to the context, the 
professional or family circle, the training, the previous practice changes, the trigger events on 
the farm… This is how we determine what farmers believe (preferably in agreement with the 
scientific literature) has led to better health management on their farms with demedicalisation. 
The choice was made to integrate the farmers’ network interventions to identify their role within 
the trajectory (consultation when implementing an action, for example). The framework for 
analysis is detailed below (See Table 3 and Figure 1 as an example). 

Table 3. Key to the processes 

Graphical representation Key

Increase in somatic cell count

Conversion to organic farming

Overly integrated industrial vegetable sector 
(cessation of production) 

Implementation of selective dry cow treatment 

Treatment of mastitis using essential oils

Problem encountered during the process

Trigger events 

Explanatory factor of the relationship between two 
elements (not used in Conv3 case study) 

Options or strategies chosen: for instance, the farmer 
aims at optimising the dairy production

Actions enabling the process to unfold in response to a 
strategy or a specific problem on the farm
Manages; for instance more reforms aim at dealing with 
milk quality issue (See Figure I)
Possibly enables: for instance the use of a teat insert 
may help to achieve a selective treatment
Anticipated or non-anticipated consequence: for 
instance biosafety measures led to better health status 

Adviser

Date: for instance the parents retired in 1999.

In 1995, Girard established a method to model pasture feeding strategies for lactating herds 
of sheep. This modelling is based on a representation of farmers’ actions, aimed at making 
these actions intelligible. The farmers’ practices are studied according to their modalities (their 
implementation) and their arrangements, making it possible to highlight the strategy adopted. 
Madelrieux used this framework of analysis in 2002 to study land use changes by farmers 
seeking to resolve their labour problems. To establish these linkages, the tools for action 
mobilised to resolve the problem were first identified. Madelrieux thus proposed an analysis 
of trajectories through a representation of a chain reaction, which draws a causal link between 
events relative to the context, actions and indirect effects of actions (See Figure I). We adopted 
both Girard and Madelrieux’s dynamic approaches to analyse the trajectories of the 14 farmers. 

We seek to establish an external representation of the trajectory according to stakeholder 
accounts without judgement in relation to external norms. The analysis of cases conducted in 
this study results from the reconstruction by the farmers interviewed of the rationale for change 
on their farms in connection with herd health management and relationships with cattle farming 
sector stakeholders. In addition to farmers’ motivations and trigger events for change, the goal 
of the analysis is to identify within these trajectories the tools mobilised that contributed to 
change. These tools, resulting in a reduction in antibiotic use, can be linked to the context, the 
professional or family circle, the training, the previous practice changes, the trigger events on 
the farm… This is how we determine what farmers believe (preferably in agreement with the 
scientific literature) has led to better health management on their farms with demedicalisation. 
The choice was made to integrate the farmers’ network interventions to identify their role within 
the trajectory (consultation when implementing an action, for example). The framework for 
analysis is detailed below (See Table 3 and Figure 1 as an example). 

Table 3. Key to the processes 

Graphical representation Key

Increase in somatic cell count

Conversion to organic farming

Overly integrated industrial vegetable sector 
(cessation of production) 

Implementation of selective dry cow treatment 

Treatment of mastitis using essential oils

Problem encountered during the process

Trigger events 

Explanatory factor of the relationship between two 
elements (not used in Conv3 case study) 

Options or strategies chosen: for instance, the farmer 
aims at optimising the dairy production

Actions enabling the process to unfold in response to a 
strategy or a specific problem on the farm
Manages; for instance more reforms aim at dealing with 
milk quality issue (See Figure I)
Possibly enables: for instance the use of a teat insert 
may help to achieve a selective treatment
Anticipated or non-anticipated consequence: for 
instance biosafety measures led to better health status 

Adviser

Date: for instance the parents retired in 1999.
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Results and Discussion 

Trigger events for trajectories 
Even if reducing antibiotic use is a public and animal health issue, this change is not a priority 
for interviewees in view of all the changes taking place within a farm. Most often, actions are 
conducted with the goal of tackling a specific problem rather than of following a 
demedicalisation strategy. This means that the farmers are the first drivers of the change 
induced. Their motivations are based on their own strategy much more than on the institutional 
policy or on their advisors’ recommendations. It is therefore the reflexivity of the farmer that 
enabled us to establish linkages between the different actions conducted within farms over 
time (to address problems or not) that resulted in demedicalisation.  
 
The tools used 
The different tools activated by farmers leading to demedicalisation: are labour and work 
organisation (activities within the farm and external activities); farming practices and structural 
adjustments; and training and experimentation on alternatives to antibiotic treatment methods 
(Table 4). 
 
Table 4. Inventory of actions activating the different tools 

Tools Actions 

1/ Labour and work organisation Distribution of tasks, observation of animals, 
meeting with associates, holidays 
 

2/ Farming practices and 
structural adjustments 

Feed management, good milking practice, bedding 
hygiene, genetics/breeding, nursery, biosafety, 
milking once a day 
 

3/ Training and experimentation 
on alternatives to antibiotic 
treatment methods 

Training with veterinarians, naturopaths, farm tests 
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The level of demedicalisation reached 
Within the 14 demedicalisation trajectories observed, there is a high degree of variability in 
antibiotic use observed (Table 5). The duration of these trajectories differs; the longer they are 
the more robust the changes undertaken and the greater the reduction in antibiotic use. We 
also observe coherence between the highest levels of demedicalisation and a redesign of the 
farm system as a whole (farmers in organic systems or similar). 

The main obstacles identified to the cessation of systematic treatments are high levels of risk 
aversion, the cost of teat inserts and to a certain extend the lack of advisory services. Farmers 
who limit antibiotic use to proven mammary pathologies have withdrawn from the productionist 
paradigm. However, they have at least maintained their margins due to the higher economic 
value of products (linked to certification) and to lower input costs. 
 

Table 5. Levels of antibiotic use during the trajectory for the farmers interviewed 

PDOc, Conv 1, 
Conv 2, Conv 4 0 1 

Org 4, Org 6, 
PDOa, PDOb, 
Conv 3 

0 1 2 

Conv 5 0 1 No step 3 
Org 1, Org 2, Org 3 0 1 2 3 
Org 5 0 1 2 No step 4 

Level No con- 
sideration 

Efficiency 
and/or 
substitution 

No more 
systematic 
treatments 

Restricted 
antibiotics 

Antibiotics 
only for 
veterinarian 
use 

Farms Level of demedicalisation observed over time (main steps) 
 
 

The different demedicalisation trajectories: a typology 
By associating the tools used by farmers over time, the different levels of antibiotic use 
identified since their installation and the trigger events, we have been able to highlight three 
types of demedicalisation trajectories within our sample (Table 6). We present them here 
according to Hill and MacRae’s ESR nomenclature (Hill & MacRae, 1995) Five farmers in our 
sample are motivated by efficiency; 4 farmers in our sample adopted substitution practices ; 
and 4 farmers in our sample redesigned their farm system. There is no clear consistency 
between the farming system and the type of trajectory adopted. It seems that the intrinsic 
motivations as well as the trigger events determine the trajectory more than the farming 
system, or at least more than the labelling system. Some organic farms favour efficiency, 
whereas some conventional farmers may have implemented long term trajectories with a large 
reconversion of their farming system. 
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Short trajectory without learning (5 farmers) 
Short trajectories without learning are followed by farmers in relatively intensive systems or 
those with large farm structures. The search for efficiency is the main motivation for these 
farmers (5 out of 14). It is technique rather than the desire for economic gain that leads them 
to reduce their antibiotic use. The reduction in antibiotic use is a – sometimes unanticipated – 
consequence of meeting the technical objectives they have set themselves. 
 
The trajectory followed can be described as direct without any phase of learning. It is of short 
duration from the trigger event identified, often a health problem (3 farmers faced milk quality 
problems, 2 had to deal with the culling of their cattle). The farmers then adopted new but 
often reversible practices. They improved their milking practices. They solved the bedding 
hygiene with some more sanitary emptying or a better mulching instead of new building (2 
cases out of 5). As far as feed management is concerned, 3 farmers out of 5 introduced more 
pasture, one chose to invest to dry in barn. These changes lead to an improvement in the 
overall health of the herd. 
 
Over the course of this trajectory, the farmers favour expert opinions and mobilise these 
experts from time to time. These farmers are demanding in terms of the information they 
receive, and this is why they choose advisors with recognised scientific expertise. 
Veterinarians and dairy inspection technicians are the preferred contacts, but they also lean 
on technical advisors or animal health associations. They use this information to improve their 
technique and their autonomy in terms of farm management. At first, the use of antibiotics is 
not called into question. The approach focuses on the efficiency of their uses and on 
preventing the emergence of the health problems encountered. Consequently, preference is 
given to technical adaptations of the management system already in place proposed by the 
veterinarian or the technician. The substitution of antibiotics for essential oils or homoeopathy 
is envisaged, but is not implemented by these farmers, who point to the lack of scientific proof 
of their effectiveness or of any well-defined protocol. They are demanding of the information 
used to conduct their demedicalisation trajectory. 
 
The resolution of health problems requires continuous changes (structural investments, 
adaptation of practices), but changes are reversible enough so that the farmers encounter few 
risks. Thus, the trigger event enabled the change but the new situation produced is in 
continuity with the previous situation. A farmer said: “You don’t actually change your system, 
you adapt it […] You do a bit more prevention, but you don’t revolutionise everything”. 
Antibiotic reduction is primarily achieved through withdrawal, by reducing the incidence of 
cattle diseases or by implementing selective treatments in dry cows for some farmers. Another 
farmer made this comment: “But then you could say we’re not stupid, if you have a healthy 
cow that has never had mastitis, if you use a teat insert, then you block the entrance for all 
possible infections during the dry period, and that will have the same effect”. (Further to 
information meeting at veterinary surgery). However, other farmers maintain this preventive 
antibiotic practice in dry cows since it does “no harm”. 

Direct trajectory with learning (4 farmers) 
In the direct trajectory with learning, the aim is clearly to have antibiotic use decrease. This 
implies connecting the longer term with the short term, enabling a bifurcation in the farm 
trajectory. The path chosen by these 4 farmers is demedicalisation by substitution; although 
all of them improved the health status of the cattle through a better feed management (all), 
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new building (2 cases out of 4), a better mulching (1 case), or better reproduction management 
(1 case), there is no link in their recollection between this improvement and decrease in 
antibiotic use . Within this trajectory, we first observe a reorganisation of activity (new work 
organisation, recent installation, additional AWU, etc.), and this is the first tool mobilised. Work 
organisation enables these farmers to find time for training and to conduct experiments and 
test different alternative methods to antibiotic therapy (the use of homoeopathic products or 
essential oils for instance (Joly et al., 2016). Only the substitution helps them remove 
antibiotics, probably because it seems less risky to them to replace a product with another 
than to fully withdraw it. 
 
Only one farmer consulted on that topic with his veterinarian, who was involved in 
homeopathic products, which is rather rare in France. These farmers thus mobilise a network 
of organisations that propose training on complementary medicine. “Two years ago I asked 
the GDS (animal health protection group) if any training was available”. It could also be an 
association to promote organic farming, or a professional association. One out of 4 learnt on 
press. They undertake training to improve their skills and seek advice to coproduce solutions 
to achieve the goals they have set themselves. They assert their independence and seek to 
control the costs of medical inputs. 
 
Two farmer profiles emerge within the direct trajectory with learning according to motivations 
for conducting these tests. These motivations are either economic (price of antibiotics, milk 
withdrawal period after treatment, etc.), or linked to their beliefs or system of values. These 
farmers wish “more natural treatment” and rely on animal immunity. They wish to participate 
to the decrease of human antibiotic resistance. They seek for a greater meaning to their job 
and consider that increasing observation of animals to be able to take care of them if they are 
ill, is part of this meaning. “From the outset my reasons were not economic […] It was a choice: 
we already wanted to use different treatments [whether we earn as much money or not]”. 
However, the cost of antibiotics and the desire for autonomy in farm management (by reducing 
all types of inputs) are also strong, deep-rooted incentives in all these farmers. “It would have 
been four times more expensive than antibiotics, maybe…”. “We never throw away any milk, 
since we don’t use antibiotics”. 
 
Moreover, even if zootechnical changes are made at the same time, the substitution of 
antibiotics for alternative products is what farmers say reduces their consumption of antibiotics: 
“We haven’t changed anything in terms of farming techniques”. The learning required is 
primarily done in connection with professional organisations, then within the private sphere 
through the tests conducted. The protocols proposed during training do not always suit farmers, 
who adapt them or turn to other substitution methods. The implementation of these alternative 
methods brings about a shift in the framework for action (timing of intervention, period of 
observation) and the evaluation of disease treatment (recovery time). The tests make this 
transition possible. However, the changes made during this trajectory are highly reversible 
and in periods of crisis or stress, allopathic solutions often take precedence, as they make 
farmers more secure in their choice of action, and they limit risk-taking. The farmers then came 
back to their usual veterinarians to help them find solutions to milk quality (2 out of 4 farmers) 
or to get better efficacy than alternative medicine (notably 1 farmer).  
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Progressive trajectory with learning (4 farmers) 
The progressive trajectory with learning concerns farms that were in intensive systems and 
which, by taking advantage of a conversion or by signing up to a charter, have changed their 
system and shifted to an extensive system, which was not necessarily the case for the others. 
The cut off in antibiotic use is then a consequence of a major change on the farm.  
 
The new practices have improved the health status, for instance on neonatal gastroenteritis 
“We simply changed, because in the previous system, when cows calved, we removed calves 
immediately after birth”. “When calves are able to follow, they join the herd and find themselves 
with the other cows in the herd”. This trajectory obliges farmers to regularly test new cultivation 
techniques (with a view to improving feed for dairy cattle). The 4 of them reduce corn in the 
ration of dairy cows and raise pasture. They have all carried out crossbreeding to improve the 
overall health of the herd by making the animals more resistant. This type of management 
relies on feed autonomy and the hardiness of animals, which results in a withdrawal from the 
productionist paradigm and therefore in demedicalisation. One of them even milks only once 
a day. The progressive trajectory with learning takes place over a long period (7 to 22 years), 
is progressive and requires learning. The added value of production linked to certification is 
one advantage of adopting this type of trajectory. 
 
Thus, over the course of this trajectory, the whole farm management system is modified in 
terms of work organisation, practices and treatment methods (the three tools identified are 
mobilised). These changes conducted over the long term make it possible to reduce medical 
inputs and inevitably lead to a reduction in dairy production. These are gradual but irreversible 
changes. The goal for these farmers is therefore to reduce costs in order to maintain or 
increase margins. But this goal cannot be dissociated from happiness at work, the 
enhancement of their work, or quality of life among which is spare time. 
 
The progressive trajectory with learning is based on a redesign of the system which makes it 
possible to obtain healthier animals, according to farmers, and therefore to reduce antibiotic 
use. “There are no more young calves to take into the nursery. So we sorted out all the health 
problems in one go and since we did that, we have hardly ever needed to see the vet to treat 
a calf”. However, it is still associated with the use of alternative methods for which learning is 
achieved in conjunction with practice changes. Today, their learning linked to the use of 
alternative methods and practices to antibiotics has ended or is about to end.  
 
They are willing to implement any new technique enabling them to improve their work 
organisation, their economic performances and their technical skills. They lean on training, but 
wish to go further. One of them has travelled to England and to New Zealand to get some 
insight into other farming systems. However, they break away from veterinarians, who they 
only call upon in an emergency, when their technical skills are required. They rely rather on 
the robustness of their animals and on their own capacities. A farmer related that he got angry 
at his associate when they called the vet for a simple medical act he could have performed 
himself. The farmers following a long-term trajectory explain (the vets do also) that their 
system of value is far from the vets’ one. The farmers complain that the vets would use only 
allopathy. For their part, the vets resent the farmers intervening too late “He lets his cows die”, 
because of their confidence in the robustness of their animals. In some cases, vets consider 
that a system of values too oriented towards nature regulation comes into conflict with the 
management of the welfare of animals. 
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These farmers mobilise a limited circle to accompany them, and are often part of small groups 
of farmers with which they share the same experiences. The 4 farmers participate in a farmers’ 
group. Two groups were totally independent. One of these group was generated by a chamber 
of agriculture and was composed of 6 intensive farms and 6 extensive farms, for which the 
performances were compared. One group was focused on feed and accompanied by a private 
advisor. In each case, this reference group has followed them at the beginning of the trajectory 
with a subsequent detachment in the more advanced trajectories. This investment in a peer 
group enables them to keep abreast of emerging innovations in their environment - the 
decrease in antibiotic use being a withdrawal innovation - and to debate about them (Darré, 
1996). The farmers involved feel confident in each other’s point of view because they share 
the same constraints; they feel involved in the dynamic thanks to the group’s benevolent 
attention. At this stage of redesign, the change is robust. 

Discussion 
This exploratory study was conducted on a small sample of farmers, all selected for a 
successful medical input reduction process: a decrease in antibiotic use, an interest in 
selective treatment at drying off, registration to training on alternative approaches was used 
to select them. The design of the study voluntarily included in this sample farmers from 
different farming systems (organic, PDO, conventional). We found that both intrinsic 
motivations and trigger events determine the change concerning the decrease in antibiotic 
use. As far as motivations are concerned, none of the farmers mentioned extrinsic ones; the 
national Eco-antibio plan is not considered a major factor for change for instance. It is however 
useful to note that the dairy sector is less integrated than others and that there has been no 
incitation of the sector yet on reduction of antibiotic use.  
 
We note in our results that Hill and MacRae’s framework on intrinsic motivations (Hill & 
MacRae, 1995) can be largely applied to our description of trajectories. The levers for 
reduction of antibiotic use are consistent with the ones for other changes in agriculture; 
antibiotics are not considered differently to any other input or production practice, although 
they are medicines. The progressive trajectory with learning combines the redesign of farm 
systems, which is the main motivation in decision-making, with the substitution of medical 
inputs, which is a modality of its content. The direct trajectory with learning combines 
motivations of efficiency and substitution and is the only one where the decrease in antibiotic 
consumption is a stated objective. The short trajectory without learning presents motivations 
of efficiency; the decision to reduce antibiotic use often comes from a health problem, the 
solving of which allows for the drop in antibiotic use.  
There is no clear consistency between the labelling system adopted by the farmers and the 
trajectory followed, although the organic farming is more represented on the redesign side. In 
some cases, decisions occur when there is an urgent issue to solve (culling twice, quality of 
milk or mortality of calves 5 times each, lameness 4 times, too large an amount of work 3 
times). The motivations for decision-making are also therefore to be found in the urgency of 
the situation (Vera, 1993). Crisis could then be used to implement new practices, if well known 
by advisors. 
 
The point with our results is that we are able to combine the intrinsic motivations of farmers, 
the trajectory they adopted, the level of reduction in antibiotic use they reached, and the type 
of advice and information source chosen by farmers. Indeed the first results obtained by this 
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study enable us to validate our underlying hypothesis on the correlation between the type of 
motivations and trajectory of change adopted by the farmers on the one hand and the type of 
advice adopted by farmers. These initial findings provide avenues for research for animal 
health advisors according to the type of trajectory adopted by farmers.  
 
For farmers motivated by efficiency in a short trajectory without learning, veterinarians and 
technicians are mobilised as scientifically recognised experts, in a relationship of personalised 
advice and monitoring with their clients; the advisors could mobilise on the selective treatment 
of dry cows, for example.  
 
Farmers concerned by a direct trajectory with learning compromise between economics and 
the meaning of their job. They really wish to decrease their consumption of antibiotics, but 
can’t imagine merely withdrawing antibiotics. They rely mainly on the substitution of antibiotics 
by alternative methods and are more likely to undertake training provided by public 
organisations than to contact their close advisors. We haven’t yet any idea whether they would 
prefer their usual advisors if they also used alternative medicine. Indeed, homeopathy or 
phytotherapy have not been taught to vets yet in France because the scientific proof of their 
efficacy is considered poor. But the fact is that farmers remain alone after the training to 
implement new practices on their farms. Useful tools in this precise context would be top 
institutionalised feedback and good practice frameworks on the use of alternative medicines, 
especially essential oils, for which the protocols used and results are really disparate.  
 
Farmers undergoing reconversion to conservation agriculture rely on their networks and intra-
group innovation (Goulet & Vinck, 2012). Fostering communication between groups of farmers 
could be one avenue for sharing good practice. One of the difficulties consists of effectively 
reconciling the different advisory modalities and stakeholders in a collective approach to the 
reduction of antibiotic use in the dairy cattle sector.  
 
Our results are then consistent with the literature on innovation in agriculture. Further research 
could be conducted to see to what extent our findings would be transferable to late adopters, 
according to their intrinsic motivations. The level of reduction is ironically lower on farms where 
the decrease in antibiotic use is one of the stated objectives. The lower use is observed on 
farms with a complete redesign, which have long term trajectories behind them. Considering 
the different levels reached, there could be a hierarchy in terms of policy to reach either the 
farmers who would reduce the most (efficient ones or farmers on reconversion) and/or the 
others. This statement also suggests that antibiotics’ policy could be more successful if 
included in a broader animal health improvement objective. 

Conclusion 
In this article, we used semi-structured interviews to study the antibiotic reduction trajectories 
of 14 French dairy cattle farmers. The practices implemented are the withdrawal of antibiotic 
use, substitution for alternative treatment methods and the complete redesign of the farm 
system. There has been no strong incentive in the dairy sector until now and the motivations 
of farmers are mainly intrinsic or situational. These practices are part of trajectories motivated 
by the search for efficiency, substitution or redesign, but also by the immediate response to a 
health problem. We note a correlation between the learning processes, the advice and training 
mobilised, and the motivations of the trajectory, but none with the labelling system. 
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We thus distinguish three types of trajectories: (i) the short trajectory without learning is 
characterised by a principal motivation of efficiency and a high reliance on usual animal health 
advisors; the withdrawal of antibiotics is a consequence of the solution brought to a health or 
economical issue; (ii) the farmers in the direct trajectory with learning whose motivations are 
clearly the decrease in antibiotic use through a substitution with alternative methods, with 
reliance on institutional training (at least in a context where usual advisors lack competencies 
about alternate practices); and (iii) a trajectory involving the redesign of the farm system as 
the main motivation in which farmers rely on their own social network. The level of reduction 
is ironically lower on farms where the decrease in antibiotic use is one of the stated objectives; 
this statement suggests that indirect processes may be more efficient than direct ones. On top 
of that, trigger events are a real lever for change and should be included in the strategic 
reflection. 
 
The description of these three trajectories of farmers who were the first drivers of change 
opens up avenues for the future adaptation of advice or public policy on reduction of antibiotic 
use in the dairy sector. This research shows that there is no unique way to induce this change, 
in terms of practices as well as in terms of decision-making. A mutual adjustment between 
farms, institutions and advisors is needed.  
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Renewable energy transitions – lessons learned from rural pilot regions and 
communities in southwestern Germany 
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Abstract: The paper explores the implications of renewable energy and bio-economy 
strategies for rural communities and farmers’ roles. Focusing on two administrative districts in 
southwestern Germany, we discuss the related developments in a low-carbon economy 
transition perspective. The regional initiatives related to renewable energy are cross-sectoral 
in scope, and rely on effective multi-actor partnerships and (co-)learning networks, 
governance thus playing a central role. Farmers feature as pioneers in innovations such as 
the cultivation of alternative energy crops, the advancement of technology, and as providers 
and keepers of resources such as land, biomass and knowledge. Cross-sectoral and cross-
scale integration requires learning and facilitation, e.g. in the form of network management. 
The Federal Ministry of Agriculture funded management and coordination in 25 German bio-
energy pilot regions over the period 2009-2015. Support included knowledge exchange 
among actors interested in, for example, setting up a local heating system based on renewable 
energy sources and the establishment of so-called ‘bio-energy villages’. These function as 
small ‘innovation cells’ providing models far beyond the local level. The transitions associated 
are located at the interface between agricultural and wider economic and community-level 
development. Contributing to improved agriculture-society relations and rural areas’ enhanced 
attractiveness as places to live and work (not least for younger people), the bio-energy villages 
potentially to some extent help to counteract rural demographic change. Findings also support 
the view that a stronger integration of different sectoral policies and funding mechanisms 
contributes to a harmonisation between renewable energy and bio-economy strategies and 
broader rural development goals. 
 

Keywords: Bio-economy, bio-energy villages, low-carbon economy, multi-actor networks, 
pilot schemes, renewable energy transition 

 

Introduction and Background 

Research questions and methodology 
New and innovative agriculture-oriented activities based on renewable resources adopted by 
farmers and other rural actors require learning processes to acquire (e.g. technical) knowledge 
as well as adequate governance structures (necessitating organisational expertise). In the 
case study building the basis of this paper, such activities are being picked up as a response 
to shifting framework conditions going along with agricultural and rural structural change as 
well as volatile policies (Peter et al., 2015). Among such policies, the implications of German 
national renewable energy and bio-economy strategies for rural communities and farmers’ 
roles are explored. We focus on two administrative districts in southwestern Germany, 
discussing the related developments from a low-carbon economy transition perspective. 
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The emphasis is on bio-energy, specifically on-farm biogas production, although there are 
additional relevant sources of renewable energy in the study region. The biogas technology is 
central in community-related developments such as ‘bio-energy villages’. Historically, the 
initial association of biogas production with animal husbandry through the primary objective of 
manure processing makes the two administrative districts - where animal husbandry is an 
important agricultural sub-sector - especially relevant as a case study region. Moreover, 
biogas is well suited as an example of a long-standing evolution in terms of technology, actors 
and institutions. 

The paper is based on a case study carried out in the EU FP7 project ‘Rethinking the links 
between farm modernisation, rural development and resilience in a world of increasing 
demands and finite resources’ (RETHINK, 2013-2016). The German case study carried out 
between 2014 and 2015 entailed expert interviews and in-depth desktop analysis. In this paper, 
findings on agriculture-oriented activities rooted in renewable resources are related to wider 
current debates on the transition towards a low-carbon economy and sustainability in the bio-
economy (see below). 

Overarching EU- and national-level strategies relevant to bio-energy  
As stated in the European Commission’s strategy ‘Innovating for Sustainable Growth: A 
Bioeconomy for Europe’, the ‘Europe 2020 Strategy calls for a bioeconomy as a key element 
for smart and green growth in Europe’ (EC, 2012:2; EC, 2010). Here, the bio-economy 
approach is defined as encompassing “the production of renewable biological resources and 
the conversion of these resources and waste streams into value added products, such as 
food, feed, bio-based products and bioenergy” (EC, 2012, p.3). 

Bio-economy - and bio-energy, as one of its ‘key sectors’ (Global Bioeconomy Summit, 2015, 
p.4) - are named as innovative fields to potentially contribute to an overall ‘transition to 
sustainable agriculture and forestry’ by the European Economic and Social Committee (EESC, 
2014, p.4). The widely present bio-economy concept is increasingly being critically discussed, 
albeit lacking an unanimously shared definition and being subject to various competing 
interests. It is connected to a range of policy spheres - including industry and energy, 
agriculture and fisheries, climate and environment, research and development - as well as 
strategies. Likewise, access to biomass - be it timber, green waste, manure, or energy crops 
- is linked with the interests of various actors and subject to regulations at the interface of 
several sectors (Peter et al., 2015). 

In Germany, strategies on bio-economy policy and bio-economy research are pursued by the 
Federal Ministry of Food and Agriculture and the Federal Ministry of Education and Research, 
building on the national sustainability strategy (BMEL, 2014; BMBF, 2010). 

The ‘Road Map for a Low-Carbon Economy by 2050’, aiming at a reduction of EU domestic 
emissions by 80% by the year 2050 as compared to the baseline year of 1990, is an associated 
strategy of relevance (EC, 2011). Among its milestones throughout this transition process, it 
refers to agriculture as a sector ‘potentially at some risk of carbon leakage’ (EC, 2011, p.10). 
Furthermore, the aim of ‘raising land use productivity sustainably’ is to entail, amongst others, 
‘bio-gasification of organic manure’ (EC, 2011, p.9). The ‘shift towards a low carbon and 
climate resilient economy’ is also present in the Rural Development Regulation (EU) No 
1305/2013 (Publications Office of the European Union, 2013). 
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Evolution of strategic and legal framework relevant to renewable energy in Germany 
The German renewable energy sector is highly policy-dependent. In the year 2000, the 
Renewable Energy Law (Erneuerbare-Energien-Gesetz – EEG) was introduced, establishing 
20-year feed-in tariffs for energy from renewable sources. Its forerunner, the Electricity Feed-
in Law (Stromeinspeisungsgesetz – StromEinspG) of 1991 introduced a minimum 
compensation for electricity from renewable sources fed into the grid, making biogas 
technology relevant for energy production while previously it had been mainly used for 
processing manure into fertiliser. The years following the EEG’s introduction saw the launch 
of the national ‘Energy Turnaround’ policy framework. An expansion of the feed-in 
compensation by a so-called ‘Nawaro’ bonus for renewable materials including manure within 
the scope of the EEG’s first amendment in 2004 led to rapid growth in energy crop cultivation 
(Bruns et al., 2009). 2009’s second amendment again led to a clear increase in biogas 
digesters as the feed-in allowance for power from biogas was raised, the ‘Nawaro’ bonus being 
extended to also apply to a parallel use of various substrates (Umweltbundesamt, 2010). A 
resultant acceleration of development in the biogas sector also took place in the case study 
region, characterised by animal husbandry. With the stalling of the 20-year feed-in guarantee 
approaching, operators need to consider their perspective. However, there are also more 
short-term market changes and policy volatility. The capacity for responding to change 
necessitates access to information among the actors concerned and is central within the 
concept of resilience at the core of the RETHINK project (Peter et al., 2015). 

Within the ‘Energy Turnaround’ framework, in 2010 the ‘Energy Concept 2050’ 
(Energiekonzept 2050) was enacted by the German state government with the overall 
objective of achieving an energy supply mostly from renewable sources by 2050. In 2011, an 
acceleration of the change process was agreed on as a consequence of the Fukushima 
nuclear catastrophe. The EEG’s third amendment in 2012 led, amongst others, to a facilitation 
of operating ‘mini’ biogas plants with up to 75 kW, encouraging the setting-up of farmer-
operated plants for the purpose of using on-farm biomass. However, meanwhile a point of 
uncertainty has been reached, with farmers facing the decision whether to risk additional 
investment into renewable energy activities or not (Peter et al., 2015). 

Sutherland et al. (2015/2015a) trace back energy transitions across several decades, from the 
‘pioneering phase’ as early as the 1950s to a ‘contestation phase’ marked by the 2007 global 
food crisis. They also include a detailed account of the development of biogas in Germany in 
terms of technology, actors involved and institutional frameworks. 

Regional renewable energy transitions – the example of two administrative districts in 
southwestern Germany 

Key characteristics of the regional agriculture 
Located in southwestern Germany, the adjacent administrative districts of Hohenlohekreis and 
Schwäbisch Hall (SHA) are involved in a range of activities related to renewable energy. 
Hohenlohekreis was part of the ‘Hohenlohe-Odenwald-Tauber Bio-energy Region’ (H-O-T) in 
the national ‘Bio-energy Regions’ programme (BR) initiated by the Federal Ministry for 
Consumer Protection, Food and Agriculture (2009-2015). Support was provided for the 
establishment of regional networks in the field of bio-energy in 25 model regions throughout 
Germany. These networks could partly build on structures created during the ‘Regional Action 
- Shaping Rural Futures’ programme (2002-2007) for which so-called ‘regional partnerships’ 
had provided the organisational basis. Both districts had been part of the latter programme, 

2331



 

 

which - amongst other thematic fields - had covered renewable energy as an important market 
regarding an environment-friendly and sustainable use of natural resources and regarding 
wider sustainable rural development. In 2006, the SHA district government had committed to 
the objective of reaching a share of 100% electricity and heat supply from regional renewable 
sources within the context of a ‘100% Renewable Energy Regions’ project. Although the 
district did not participate in the BR programme, involvement in renewable energy activities is 
high (Peter et al., 2015). 

The case study region is classified as a rural area with some trends towards densification 
(BBSR, 2014a), and in 2012 on average had a population density of 132.2 inhabitants per sq 
km, below the federal-state average (Statist. Ämter d. Bundes und der Länder, 2015). 

Since the 1970s, the region has experienced fast economic development. Outside the farming 
sector, the regional economy is characterised by a traditional craft sector, and small- and 
medium-sized enterprises mainly in the fields of engineering, food and wood industries and 
automotive suppliers, amongst others (Peter et al., 2015). In 2012, in both districts, the share 
of employment in the primary and secondary sectors was above the average of the federal 
state, while the shares of the tertiary sector were below-average (see Table 1). 

Table 1.  Selected figures on the case study region’s economy (2011/12) 

Region 2012 2011 
Primary 
sector’s 
share of 
employ-
ment (%) 
 

Secondary 
sector’s … 

Tertiary 
sector’s 
… 

Knowledge-
intensive, 
business-
oriented 
services’ … 

Unemploy-
ment rate 

GVA farming / 
forestry / 
fisheries (%) 

Hohenlo
hekreis 
admin. 
district 

0.9% 48.4% 50.8% 4.6% 2.8% 1.6% 

SHA 
admin. 
district 

0.6% 44.7% 54.7% 10.2% 3.3% 1.7% 

Federal 
state Ø 
(Ba.-
Württ.) 

0.4% 37.8% 61.8% 11.1% 4.1% 0.5% 

National 
Ø 

0.8% 30.2% 69.0% 10.5% 7.1% 0.8% 

(Source: BBSR, 2014b; Statist. Ämter d. Bundes und der Länder, 2015; authors’ compilation) 

In both districts the share of utilised agricultural area (UAA) related to the total surface area in 
2011 was above 55% (see Table 2). This is above-average as compared to the federal-state 
(45.7%) and national levels (52.3%) (Statist. Ämter d. Bundes und der Länder, 2015). In 2010, 
the average farm size in the region was 35.5 ha UAA. Animal husbandry is relevant especially 
in SHA (26.5%, as compared to 13.7% in Hohenlohekreis). A share of 22.9% of farms in 
Hohenlohekreis and of 16.2% in SHA pursue a combination of mixed farming and animal 
husbandry (Statistisches Landesamt Baden-Württemberg, 2014). The manure available from 
this type of farming plays an important role as a substrate for biogas production. 
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(BBSR, 2014a), and in 2012 on average had a population density of 132.2 inhabitants per sq 
km, below the federal-state average (Statist. Ämter d. Bundes und der Länder, 2015). 

Since the 1970s, the region has experienced fast economic development. Outside the farming 
sector, the regional economy is characterised by a traditional craft sector, and small- and 
medium-sized enterprises mainly in the fields of engineering, food and wood industries and 
automotive suppliers, amongst others (Peter et al., 2015). In 2012, in both districts, the share 
of employment in the primary and secondary sectors was above the average of the federal 
state, while the shares of the tertiary sector were below-average (see Table 1). 

Table 1.  Selected figures on the case study region’s economy (2011/12) 

Region 2012 2011 
Primary 
sector’s 
share of 
employ-
ment (%) 
 

Secondary 
sector’s … 

Tertiary 
sector’s 
… 

Knowledge-
intensive, 
business-
oriented 
services’ … 

Unemploy-
ment rate 

GVA farming / 
forestry / 
fisheries (%) 

Hohenlo
hekreis 
admin. 
district 

0.9% 48.4% 50.8% 4.6% 2.8% 1.6% 

SHA 
admin. 
district 

0.6% 44.7% 54.7% 10.2% 3.3% 1.7% 

Federal 
state Ø 
(Ba.-
Württ.) 

0.4% 37.8% 61.8% 11.1% 4.1% 0.5% 

National 
Ø 

0.8% 30.2% 69.0% 10.5% 7.1% 0.8% 

(Source: BBSR, 2014b; Statist. Ämter d. Bundes und der Länder, 2015; authors’ compilation) 

In both districts the share of utilised agricultural area (UAA) related to the total surface area in 
2011 was above 55% (see Table 2). This is above-average as compared to the federal-state 
(45.7%) and national levels (52.3%) (Statist. Ämter d. Bundes und der Länder, 2015). In 2010, 
the average farm size in the region was 35.5 ha UAA. Animal husbandry is relevant especially 
in SHA (26.5%, as compared to 13.7% in Hohenlohekreis). A share of 22.9% of farms in 
Hohenlohekreis and of 16.2% in SHA pursue a combination of mixed farming and animal 
husbandry (Statistisches Landesamt Baden-Württemberg, 2014). The manure available from 
this type of farming plays an important role as a substrate for biogas production. 
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Table 2. Selected figures on the case study region’s agricultural sector (2010/11) 

 Hohenlo
hekreis 
admin. 
distr. 

SHA 
admin. 
distr. 

% share of UAA related to total surface area (2011) 57.2% 55.3% 
Total number of farms 1,229 2,031 
% share of full-time farms 39.5% 46.0% 
Farm size structures: Average total size (ha UAA) 33.5 ha 37.6 ha 

% share of farms < 20 ha 
UAA 

52.9% 40.0% 

% share of farms 20 to < 50 
ha UAA 

24.2% 32.3% 

% share of farms 50+ ha 
UAA 

22.7% 27.7% 

% share of farms 100+ ha 
UAA 

0% 0% 

% share of production 
types: 

Arable farming 15.7% 10.5% 

Horticulture 1.3% 0.9% 

Permanent cultures 25.7% 0.4% 

Forage growing 20.6% 45.4% 

Animal husbandry 13.7% 26.5% 

Mixed farming and animal 
husbandry 

22.9% 16.2% 

(Source: Statist. Ämter d. Bundes und der Länder, 2015; Statistisches Landesamt Baden-Württemberg, 2014; 
authors’ compilation) 

Key renewable energy activities under support 
 

Strengthened rural communities and improved agriculture-society relations – the example of 
‘bio-energy villages’ 

In the study region, non-energetic biomass use plays a subordinate role. The use of timber as 
a construction material, for example, is an exception to this rule (see aspect of cascading 
biomass use below). The most relevant bio-energy value-added chains include, first of all, 
biogas, and - additionally - energy wood pellets or chips, and short rotation plantations. In 
addition, ‘energy tourism’ has expanded. However, there is also concern voiced by regional 
stakeholders regarding renewable energy facilities (e.g. wind turbines) affecting the 
characteristic (cultural) landscape, not being convinced of a positive reframing of the visual 
impact of such infrastructures through thematic tourist routes. It is argued that renewable 
energy tourism is only a niche so far, with the majority of tourists still looking for ‘classic’ leisure 
activities (Peter et al., 2015). 

So-called ‘bio-energy villages’ following the objective of a 100% renewable energy supply are 
central projects of the Bio-energy Region. Their activities had become independent from 
support already during the programme phase. Initially, H-O-T had facilitated knowledge 
exchange, e.g. during meetings for actors interested in setting up a local heating system. The 
villages follow the principle of community-based energy production using local resources for 
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covering local demand. While farmers are involved, they are not necessarily the initiators of 
activities (Figure 1). Cross-sectoral linkages are exemplified by ‘energy tourism’ offers such 
as bicycle tracks from one bio-energy village to another and guided tours on ‘transparent’ bio-
energy production. 

From the regional stakeholders’ point of view, bio-energy villages have considerably 
contributed to mobilising enormous community spirit, improved agriculture-society relations, 
and contributed to the attractiveness of villages as places to live and work. The villages have 
proven vital as experimenting and innovation cells with an impact as models beyond the local 
level, and - at a larger scale - contribute to the transition towards a low-carbon economy. 

The bio-energy village of Untermaßholderbach (Hohenlohekreis) exemplifies such a 
development process: the pioneering farmer operating a biogas plant on the outskirts as an 
additional pillar of farm income had initially been considered an ‘outsider’ by the population 
who were suspicious regarding his initiative to establish a local heating network. Assuming he 
was acting exclusively for his own profit, the potential benefit for the village as a whole was 
not realised at first. When facilitators from the Bio-energy Region’s office started moderating 
the process with an open citizens’ council as the first step, views changed and a joint village-
wide project was initiated. The process started in 2010 and has been sustained by a core team 
of eight citizens who also form the managing team of a civil law association founded in 2011 
and carrying the local heating system. Almost all of the village’s citizens are participating as 
shareholders. Meanwhile almost the whole village sources its heat from the local network 
based on residual heat from biogas production; a cooperative plant for wood chip production 
was built in order to cover peaks in demand during winter, and the village has developed into 
a zero-emission municipality.  

Renewable electricity is sourced from the local biogas plant and from photovoltaic devices. 
The village which completed the ‘Energy Turnaround’ envisaged by the national government 
at the local level and was awarded ‘bio-energy village of the year’ in 2014 serves as a model 
far beyond the local level, with professional visitors, students and tourists from the region, 
neighbouring urban centres and even delegations from abroad. With a population of only 110 
and lacking e.g. educational infrastructure, the small municipality has nonetheless become an 
example of sustainability, future orientation, and environmental awareness. Because of the 
high demand for guided tours, people from the village are being trained as ‘bio-energy guides’. 
According to regional stakeholders, this development process would not have been feasible 
without the Bio-energy Region’s supportive structure (Peter et al., 2015; Bioenergieregion 
Hohenlohe-Odenwald-Tauber GmbH, 2016c). 
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Figure 1. Key features of bio-energy villages   

(Source: based on Bioenergieregion Hohenlohe-Odenwald-Tauber GmbH, 2016d; modified 
and translated by authors) 

 

Multi-actor partnerships and (co-)learning processes 
 

Combination of different knowledge sources 

In order to achieve the objectives of the initiatives and funding schemes introduced above, 
learning and related governance processes are central. 

As a general finding, the integration of various knowledge types and sources as well as forms 
of learning is vital. This includes farmers’ practical knowledge, vocational schools and 
universities, and research institutions as well as farmers’ associations and machinery rings, 
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agricultural administration, and the federal-state level Ministry of Rural Areas (MLR) with its 
capacities for disseminating information. Forms of learning encompass both unilateral 
science-to-practice ‘knowledge transfer’ as well as mutual learning within multi-actor networks, 
driven by moderating bodies. From stakeholders’ viewpoint it is crucial to have research and 
education institutions within the region as this creates ‘a competitive advantage as compared 
to other regions that need to permanently buy that knowledge from external sources’ (Peter et 
al., 2015, p. 38). 

Farmers’ experiential knowledge is likely to be exchanged among themselves as they prefer 
on-demand practical information which is e.g. gained by a visit to a neighbouring farmer 
running a biogas plant. At this visit, the benefit of mutual learning is valued more highly than 
the potential risk of losing a competitive advantage. Businesses manufacturing renewable 
energy facilities also serve as exchange agents among farmers. 

In recent years renewable energy has increased in importance on the schedules of regional 
agricultural vocational schools. 

Farmers’ associations are important as consultants regarding detailed questions on 
technology or business management. Together with machinery rings, they are the central 
source of expert information on issues related to on-farm renewable energy, e.g. with regard 
to setting up a biogas digester or a wind turbine. 

The Bio-energy Region’s management to some extent plays a moderating or ‘bridging’ role in 
knowledge exchange in the field of material flow management and bio-energy. It facilitates 
farmers’ access to knowledge by bundling and regularly spreading information (e.g. providing 
advice for farmers on concepts for the use of residual heat from biogas plants). 

There are also some relevant federal-state-level scientific institutions to be named, such as a 
research body in a neighbouring administrative district, a ‘Bio-energy Research Platform’ 
engaged in multi-disciplinary cooperation and ‘technology and knowledge transfer’ on 
(energetic) biomass use (Peter et al., 2015), as well as the ‘Bioeconomy Research Baden 
Württemberg’ programme covering ‘sustainable and flexible value chains of biogas production’ 
(Bahrs & Angenendt, 2015). 

 

The role of farmers in the regional multi-actor network 

The multi-actor (learning) network studied encompasses farmers, but also actors from forestry, 
craft, education and research, as well as tourism, amongst others. Farmers play a part as 
protagonists of new agricultural activities, pioneers in innovations, as well as providers and 
keepers of various (in)tangible resources. In interaction with the other rural actors, farmers 
thus vitally contribute to opening up a future perspective for their rural region (Peter et al., 
2015). Two success stories from the study region illustrate how ‘energy farmers’ innovate in 
the biogas sector based on a sustainable use of place-based resources such as land, 
biomass, and knowledge, by cultivating alternative energy crops and developing new 
approaches to processing of residuals from biogas plants. These examples correspond with 
the regional practice-oriented and hands-on mentality and openness for cooperation (Peter et 
al., 2015). 
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In the bio-energy village of Siebeneich (Hohenlohekreis) with a population of 200, a diversified 
farmer who also runs a butcher’s shop and gastronomy services pioneered in the cultivation 
of Chinese reed (Miscanthus giganteus) on two hectares of arable land. Chips of the reed can 
be used in woodchip heating systems. A high willingness to innovate combined with a 
motivation to induce change are named as important drivers behind the story, The conversion 
from heating oil to Miscanthus considerably helps reduce heating costs: the amount needed 
based on heating oil for one month suffices for a whole year based on the alternative energy 
crop. What has turned into a ‘success story’ is the result of an intense learning process lasting 
about three years. This was based on practical testing and experience as ‘there was no one 
there to ask how it is done’, starting from sourcing the plants to questions of planting and 
raising them in the field. Meanwhile, the farmer’s success is a model for others to follow in 
Miscanthus cultivation (Bioenergieregion Hohenlohe-Odenwald-Tauber GmbH, 2016a). 

Another pioneering farmer from the municipality of Kupferzell (Hohenlohekreis) invested ten 
years’ time experimenting before working out a method of producing fertiliser pellets from the 
digestate of his biogas plant. The idea is not to cultivate energy crops, but to use residual 
materials as substrate, such as fruit waste from juice producers, vegetable waste from 
wholesale trading centres, and on-farm residuals from his own arable land, in addition to 
manure from pig fattening. In line with the idea of a circular economy, the point according to 
the farmer is: “this is how the circle closes - from nature for nature.” The product has been 
certified organic according to EU regulations and is being marketed via regional horticultural 
centres and flower shops. The motivation behind the development had been to diversify in 
order to become less dependent on animal husbandry, in the face of pressures from the global 
agri-markets. The enterprise also has a community dimension as the on-farm biogas plant 
also supplies waste heat to a business company and 20 households via the local grid. As the 
farmer states, “the local people really like this” (Bioenergieregion Hohenlohe-Odenwald-
Tauber GmbH, 2016b). 

Such pioneering initiatives correspond to history, with small-scale agricultural holdings in the 
Federal States of Bavaria and Baden-Württemberg being the ‘cradle’ of on-farm biogas plants 
during the pioneer phase at the national level in the 1970s to 1990s (Umweltbundesamt, 2010). 

Renewable energy contributing to diversification at farm level and of the regional 
economy as a whole 
In the regional energy mix, on-farm biogas, wind and photovoltaic energy generation play a 
central role. The related initiatives are cross-sectoral in scope (albeit limited in the range of 
sectors involved), and rely on effective multi-actor partnerships and (co-)learning networks. 
Governance thus plays a central role. The transitions associated are located at the interface 
between agricultural and wider economic and community-level development. This is 
exemplified for instance by value-added chains integrating energy production with ‘energy 
tourism’ as in the bio-energy villages. 

A certain level of diversity can be considered a key feature of resilient agricultural systems. 
This applies to various levels, including on-farm, the agricultural sector as a whole, as well as 
the overall regional economy. Several pillars of income help to expand the repertoire of 
responding to changing framework conditions (see examples in section on multi-actor 
partnerships) (Peter et al., 2015). 
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On the one hand, activities related to renewable energy in the case study region can be stated 
to unfold relevance for wider economic and community-level development. ‘Interface activities’ 
such as ‘energy tourism’ are an example of cross-sectorality, and ownership and decision-
making patterns related to the bio-energy villages contribute to empowerment and 
inclusiveness. The prospects for younger people’s job opportunities created by the rise of the 
wider related developments help to enhance rural areas’ attractiveness, thus potentially 
benefiting demographic structures. On the other hand, however, a focus of funding schemes 
on the topic of renewable energy, and bio-energy in particular, can be argued to constitute a 
limitation regarding the rural development process as a whole (Peter et al., 2015). 

Looking at the policy landscape, the case study suggests the need for a better integration of 
various funding schemes. For instance, the limitations of the Bio-energy Regions’ non-
investive support might be compensated for given the opportunity of a combination with other, 
investment, funding sources. Agricultural-sector funding (e.g. a programme on renewable 
material flows) and for rural areas as a whole (e.g. LEADER) are not integrated, due to 
‘departmental’ separation and the prohibition of parallel funding from various sources (Peter 
et al., 2015). 

Contextualising case study findings in wider debates on the transition towards a low-
carbon economy and a sustainable bio-economy 
The findings from the German case study region presented in the previous sections can be 
contextualised in current broader debates on the transition towards a low-carbon economy 
and a sustainable bio-economy. It can be concluded that the activities studied widely 
correspond to features discussed as requirements for a ‘sustainable bio-economy’. In spite of 
a thematic focus as opposed to a thematically more differentiated rural development approach, 
the bio-energy activities studied mostly provide an example of an ‘eco-economy’ as discussed 
by Marsden (2012), e.g. with regard to on-farm energy production, community-owned biogas 
digesters and bio-energy villages using local CHP from nearby plants, and the sustainable use 
of regional biomass (Peter et al., 2015). 

On the one hand, bio-economy and sustainable development are being associated in strategic 
documents. At the level of the case study, this view is exemplified by a status report entitled 
‘Bioeconomy – Baden-Württemberg’s path towards a sustainable future’ (Biopro Baden-
Württemberg GmbH, 2013). On the other hand, resource efficiency and a low-carbon and 
circular economy are concepts discussed as necessary preconditions to a sustainable bio-
economy yet to be established. 

Although it is being stated that ‘the bio-economy’ links well to the realisation of a range of UN 
Sustainable Development Goals (SDGs) (United Nations, 2016; German Bioeconomy Council, 
2015), it is conceded that a ‘sustainable bio-economy’ carried by society at large yet needs to 
be defined, alongside ecological and social sustainability criteria enabling its assessment 
(Global Bioeconomy Summit, 2015; German Bioeconomy Council, 2015). This would help 
“render bioeconomy a venture based on a widely shared vision of a sustainable future” (Global 
Bioeconomy Summit, 2015, p.3). From this point of view, it is agreed that “bioeconomy as 
such is not inherently sustainable” (Global Bioeconomy Summit, 2015, p.4), and sustainability 
aspects remain to be incorporated in bio-economy-related policies (German Bioeconomy 
Council, 2015). Nonetheless, a ‘communiqué’ resulting from the first Global Bioeconomy 
Summit hosted by the German government’s Bioeconomy Council in November 2015 in Berlin 
cites as a generally accepted definition of bio-economy “the knowledge-based production and 
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utilisation of biological resources, innovative biological processes and principles to sustainably 
provide goods and services across all economic sectors” (Global Bioeconomy Summit, 2015, 
p.4; authors’ underlining). The document contains recommendations developed by an 
International Advisory Committee on how the bio-economy could be designed in order to ‘work 
for sustainable development’, including the formulation of basic principles and measures. An 
integrated approach to a bio-economy policy is advocated, being in line with the 
recommendation derived from the German Baden-Württemberg case study for a stronger 
integration of various policy fields instead of a sectoral focus and thematic fragmentation 
among various funding schemes (Peter et al., 2015). The Standing Committee of Agricultural 
Research (SCAR) in its 2014-15 foresight exercise addresses the “transition to a sustainable 
European bioeconomy”, the development of a “paradigm of a competitive bioeconomy 
fundamentally framed by the need for sustainability” (Kovacs [ed.], 2015, p.7). 

With regard to the bio-economy’s knowledge basis, the Commission in its related strategy 
refers to the relevance of ‘local and tacit knowledge’ alongside a variety of scientific disciplines 
associated with the range of sectors involved. This variety is named as a precondition to the 
sectors’ ‘strong innovation potential’ (EC, 2012, p.3). Also in the case study region, a 
combination of knowledge sources was found favourable, ranging from farmers’ practical 
knowledge to scientific knowledge produced in research institutions (Peter et al., 2015; see 
section on multi-actor partnerships). 

According to the EESC, the “development of sustainably produced biomass should take place 
within a clearly defined policy framework, respecting limits on production and use, social 
aspects and biodiversity [...] to ensure the further evolution of the bioeconomy in a way that 
can bring social, economic and environmental benefits” (EESC 2014, p.8). In relation to 
resource efficiency, sustainable use and generation of added value, and also with a view to 
the competing interests linked to biomass, the concept of a cascading use is of relevance. 
Being an element of a circular economy, cascading use ‘in itself does not avoid waste, but it 
is among the principles of the circular economy that there is “no waste”’ (Kovacs [ed.], 2015). 
The success story of the fertiliser pellets produced by the Hohenlohekreis biogas farmer is an 
example of this (Bioenergieregion Hohenlohe-Odenwald-Tauber GmbH, 2016b). In the case 
study region in general, a more sophisticated, cascade use of biomass beyond energetic use 
is subject to ongoing research. For instance, regional timber is being used as energy wood for 
combustion on the one hand, while there are other interests underlining the high value of 
timber as a construction material (Peter et al., 2015). In addition to the pointed ‘no waste’ claim, 
the circularity principles include avoiding negative impacts of consumable goods on the 
biosphere and enhanced reusability of durable goods, as well as the use of renewable energy 
(Kovacs [ed.], 2015). 

A related strategic EU document was issued in 2015 - ‘Closing the loop – An EU action plan 
for the Circular Economy’ - after a 2014 forerunner had been withdrawn. It contains reference 
to the energetic use of ‘biological resources’ and states the bio-economy’s potential to 
contribute to the circular economy by providing ‘alternatives to fossil-based products and 
energy’. It also picks up the issue of interest conflicts, underlining that “using biological 
resources requires attention to their lifecycle environmental impacts and sustainable sourcing. 
The multiple possibilities for their use can also generate competition for them and create 
pressure on land-use”. And further: “In a circular economy, a cascading use of renewable 
resources, with several reuse and recycling cycles, should be encouraged where appropriate.” 
The Commission is announced to ‘promote synergies with the circular economy when 
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examining the sustainability of bioenergy under the Energy Union’. The role of farmers and 
rural areas is not explicitly mentioned in the document (EC, 2015, p.17). The issue of interest 
conflicts is also broached by SCAR, who state a critical clash of food and biomass demands, 
as well as a decline in biodiversity and ecosystem services (Kovacs [ed.], 2015). 

In line with the idea of the interrelation of the concepts, the term of a ‘circular bio-economy’ is 
being coined and used, for instance, in the context of the European Innovation Partnership on 
Agricultural Sustainability and Productivity (EIP-AGRI, 2016). In a recent publication, the EIP 
quotes the Institute for European Environmental Policy (IEEP), stating that “ensuring that 
farmers and foresters benefit from circular activities is critical to their engagement and to the 
long-term sustainability of circular bio-economy in practice”. Moreover, on the role of 
agriculture and forestry: “The ‘circular bio-economy’ is one where farmers and foresters take 
a leading role in developing the bio-economy and making it more sustainable by integrating 
circular activities and natural cycles into existing and new practices” (EIP-AGRI, 2016:1). 

‘Carbon-neutrality’ and its potential to ‘considerably contribute to decarbonisation’, are named 
among the beneficial features of the bio-economy, while the blurred definition of the concept 
shaped by diverse interests is not neglected (Global Bioeconomy Summit, 2015, p.2; German 
Bioeconomy Council, 2015, p.7). However, this potential is yet to be realised by moving 
“toward a resource efficient and low-carbon economy” (German Bioeconomy Council, 2015, 
p.7). 

The above-named ‘communiqué’s’ intention to contribute to a ‘global agenda’ is also relevant 
for the case study region, reflecting a ‘neo-endogenous’ approach to rural development 
acknowledging the interplay of the local to global levels as ‘key determinants’ of a wider rural 
development in which a ‘competitive farming sector is not a prerequisite for viable rural areas’ 
(Hubbard & Gorton, 2009, p.94). In this perspective, in order to pursue sustainable 
development, global approaches are required in complementation to bio-economy strategies’ 
adaptation to national- or regional-level conditions (German Bioeconomy Council, 2015). In 
line with this, regarding the role of farmers, the bio-economy development is expected to make 
rural areas less dependent on agriculture, but help establish ‘new bioeconomy value webs’ 
(Global Bioeconomy Summit, 2015, p.4). In the case study region, criticism of a rural 
development approach focused too narrowly on farming instead of a more integrated line was 
voiced by stakeholders; from this point of view, multifunctional and diversified farming should 
go alongside a more cross-sectoral approach (Peter et al., 2015). At the level of production 
systems, the importance of diversity is also echoed by SCAR’s bio-economy understanding, 
stating that these “should be diverse, using context-specific practices at different scales and 
producing a diversity of outputs. As diversity is key to resilience, innovations in the bioeconomy 
should be developed to foster diversity rather than limit it.” (Kovacs [ed.], 2015, p.16) 

Conclusions 
While the longer-term success of the German ‘Energy Turnaround’ and of EU-level strategies 
remains to be seen, and concepts such as the ‘bio-economy’ face contestation, the bio-energy 
activities in the case study region can be stated to have successfully contributed to the 
transition towards a low-carbon economy at the local and regional levels. 

A limitation to this positive resume is constituted by the fact that a more integrated rural 
development might be overshadowed by a narrow thematic focus. Advocating a more 
integrated rural development approach also has implications for the role of farmers and the 
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agricultural sector, making them part of multi-actor networks and cross-sectoral value chains. 
Looking at the governance processes identified in the case study, on the ‘strong’ side, broad 
integrated rural development processes as implemented in the Bio-energy Region’s 
forerunner scheme, Regional Action, appear favourable in terms of including various thematic 
fields and actors’ aspirations in a cross-sectoral perspective. On the ‘weak’ side, the stronger 
thematic focus of the Bio-energy Region - in spite of its cross-sectoral implications - limits the 
range of actors getting together (including non-farmers, actors not involved in bio-energy) and 
sharing their knowledge within a network (Peter et al., 2015). 

Case study findings also support the view that a stronger integration of different sectoral 
policies and support schemes would contribute to a harmonisation between renewable energy 
and bio-economy strategies, and broader rural development goals. 

Given the policy dependence of the renewable energy sector, the long-term sustainability of 
the initiatives that were started within the policy frameworks introduced in the case study 
region remains to be seen. Network management in particular has proven a vital component 
of such schemes, and its long-term funding should be regarded favourably in order to ensure 
the lasting of the processes and structures established within the framework of pilot 
programmes. While rural funding schemes can be considered vital in promoting innovative 
concepts (exemplified in the paper by a connection of renewable energy and tourism, or the 
cultivation of alternative energy crops), their ‘mainstreaming’ beyond the beneficiary regions 
remains an important open question. 

Returning to the RETHINK project’s core questions, ‘rethinking’ the modernisation of farms 
and rural areas in the case study refers to valorising renewable resources sustainably and 
adapted to local and regional conditions. New forms of governance play a vital role in this 
development process, notably expressed in new actor network constellations. The activities 
studied exemplify responses to agricultural and rural structural change - i.e. being innovative 
(e.g. by entering new fields such as ‘energy farming’) and flexible (e.g. by relying on more than 
one pillar of farm income). 
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Analysis of indigenous institutions for collective action in fostering co-
operation for sustainable land use among pastoral communities of Ogun State, 
Nigeria  
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Moshood Abiola Polythenic Ojere, Abeokuta, Nigeria. 
 

Abstract: Indigenous institutions have been perceived as the nested structures crafted to 
regulate access to natural resources among different rural users. Therefore, there is a need 
to bring to the fore the contribution of indigenous institutions in promoting collective action in 
the effort at fostering co-operation and collaboration among settled Fulani Agro-pastoralists in 
Ogun State, Nigeria. The leadership institutions in pastoral communities were found to be 
involved in the process of making authoritative decisions in respect of land access and 
sustainable use of natural resources in pastoral communities. This form of collective action 
becomes important as it fosters a good relationship between the pastoral groups and their 
hosts. Securing sustainable land resources access and use for cattle and crop production in 
pastoral communities is dependent on the prevalence of strong local institutions for collective 
action (co-operation and collaboration). Purposive sampling technique was used to select 435 
respondents. Data were collected using a Semi-structured Interview Guide. Fulani 
respondents maintained that some of the challenges facing them were loose 
collaboration/contradiction between statutory and indigenous institutions, intrusion of 
migratory pastoralists (Bororo), illegal entry of new herders and lack of policy support by 
government to settle Fulani agro-pastoralists. The Spearman-rho correlation analysis revealed 
that there were significant relationships (p< 0.01) between local rules (r=0.252), leadership 
institution (r=0.234) and conflict management. The study concludes that negotiation and self-
regulation are important collective action processes in promoting co-operation in the pursuit 
of mutually beneficial goals for gaining access to land, as well as ensuring sustainable use of 
the biophysical environment for food security and poverty reduction. Therefore it is 
recommended that the leadership institutions should be strengthened and indigenous rules 
be formalised among different users to enhance their effectiveness in fostering co-operation 
and reducing biophysical deterioration.    
 
Keywords: Fulani agro-pastoralists, indigenous institutions, collective action, co-operative, 
sustainable land use.   
 
Introduction  
In recent years much attention has been focused on the need for wise use of land which 
connotes sustainable land use of land in rural society, especially in the unique crop-livestock 
mixed production system where the increased demand for land is occasioned by the need to 
make available foods of crop and animal origin to ensure food security and generate income 
on a sustainable basis. In many parts of the world, particularly in Ogun State, Nigeria where 
agricultural land is used for mixed crop-livestock production, there appears to occur intense 
competition for and an intensification of land use necessitating co-operation, collaboration and 
sustainable land use among settled agro pastoralists and their host Yoruba communities 
(Omotayo, 2003, Fabusoro et al., 2008). Consequently, a key concern in the long run is the 
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sustainability of the land resources in this mixed crop-livestock production system without 
compromising peaceful coexistence of land resource users. 
 
Indigenous institutions are locally developed rules, regulations, values and informal 
arrangements (such as leadership) that are regarded as adaptive solutions to resource 
management problems at the grass-roots level. In various ways, leadership institutions, 
collective action and land use interact to affect the operation of rural households in developing 
countries. Leadership in local communities is about governance and governance involves the 
process of making authoritative decisions in relation to who gets what, when, where and how. 
Since land resources are the dominant factors of production in a crop-livestock production 
system, leadership primarily revolves around management of land use. Therefore, when local 
leadership is weak, such weakness may not permit co-operation that can foster sustainable 
land use. Ostrom (2000) affirms that the propensity of groups to act in their collective or joint 
interest in promoting co-operation and collaboration is dependent to a large extent on the 
development and growth of local leadership institutions. These indigenous institutions promote 
mutual trust, reciprocity and fairness on which collective action is based in rural communities 
for sustainable land use. 
 
Environmental sustainability connotes that natural resource users should be concerned about 
the impacts their activities today will exert on the environment without compromising the ability 
of the future generations to meet their own needs (Stockholm Environmental Institute, SEI, 
2001). A sustainable environment is one that has the capacity to secure a better quality of life 
for everyone, now and for generations to come. This is because such an environment has the 
capacity to cope with and recover from stress and shocks and provide opportunities for the 
next generation. Therefore, environmental sustainability is achieved when the productivity of 
life supporting natural resources is conserved or enhanced for use by future generations. This 
can be accomplished through collective action fostered by local institutions and governance 
structure for the management of natural resources; which is the focus of this study.  One way 
of doing this is for societies to create leadership institutions that can regulate household 
livelihood strategies and outcomes, by providing orderly access to and use of natural 
resources, streamlining expectations, sources of income, promoting peaceful co-existence, 
reducing vulnerability and mitigating adverse consequences of biophysical degradation and 
social relations. In Ogun State Nigeria, as population grows and pressure on land resources 
increases, lack of co-operation concerning land use is common in pastoral communities.  
 
The broad objective of this study is to analyse the relevance of indigenous institutions (locally 
crafted rules, regulations and informal social control mechanism such as leadership in various 
pastoral communities) for collective action in fostering co-operation for sustainable land use 
among pastoral communities in Ogun State. The specific objectives of the study are to:  
 

a. identify the personal characteristics of the respondents (agro-pastoralists and 
host communities); 

b. investigate local institutions and collective action functions in the study area; 
c. identify the forms of collective action in fostering co-operation for sustainable 

land use among pastoral communities; 
d. examine processes and tools for building collective action by leadership 

institutions in pastoral communities; 
e. identify collection action problems and institutional challenges. 

2347



Materials and Methods 
Ogun State was created in 1976 and lies within the southern part of the country neighboured 
by Oyo, Ondo and Lagos. The State which has Abeokuta as its headquarters lies between 
longitude 2º 2' and 3º 55' E and latitudes 7º 01' and 7º 18' N with an annual growth rate of 3 
percent per annum. The land area is 1,640,926 square kilometres. The Ogun State projected 
population as at year 2006 was 4,054,272 (National Population Commission, 2006). The 
vegetation in Ogun State ranges from derived savannah to rain forests. Its land area consists 
of natural resources such as forest reserves, rivers, rock mineral deposits and an ocean front, 
as well as extensive fertile soil suitable for the cultivation of a wide range of equatorial, tropical 
and savannah crops.  
 
A multi-stage sampling technique was used to select the respondents (household heads) for 
this study. Purposively sampling technique was used to select four Local Government Areas 
(Imeko-Afon, Yewa North, Odeda and Abeokuta North). Fourteen pastoral Fulani communities 
were purposively selected within the four Local Government Areas. In addition, 320 Fulani 
pastoralists and 115 Yoruba host farmers were selected by simple random sampling from the 
14 communities.  

Data collection procedure 
Primary data for the study were collected through the use of a semi-structured interview 
schedule. Focus Group Discussions were conducted in all the communities to elicit information 
on indigenous institution, leadership structure, land-use management and collective action. 
Secondary data from literature were also sourced. Data were analysed using descriptive 
statistics such as frequency count, percentage, and mean. 
 
Results and Discussion 
 
Personal and background information of respondents 
The result of the analysis in Table 1 shows the distribution of respondents according to 
personal characteristics. Using Fabusoro (2009) age classification, 68.2% and 66.7% of the 
Fulani household heads and Yoruba farmers respectively were between the ages of 31–60 
years. Farmers within this age bracket constitute the majority of people engaging in agricultural 
production in developing countries (FAO, 1997).  The result shows that 20.9% of Fulani 
pastoralists and 27.8% of the host Yoruba farmers were above 60 years of age. The results 
also revealed that 10.9% of Fulani heads of household were less than 30 years of age while 
5.2% of the population of Yoruba farmers’ heads of household were less than 30 years of age. 
The mean age of the Fulani household heads was 51.57 years as compared with the mean 
age of the Yoruba farmers which was 56 years. The findings shown in Table 1 indicate that 
83.7% and 94.8% of settled Fulani agro-pastoralists and host Yoruba farmers respectively 
were married. It was found that being married as a status is a crucial socio-economic factor 
determining whether the man could be allocated land for farming and grazing and the roles he 
could be assigned to play especially among the settled Fulani agro-pastoralists (Desalegn, et 
al., 2007). It was observed that 35.9% of Fulani agro-pastoralists and 47.0% of Yoruba 
farmers’ population respectively had no formal education.  Almost half (49.4%) of the members 
of Fulani agro-pastoralist respondents had Quranic Education while the majority (85.3%) of 
Fulani agro-pastoral household heads had no western education. Only 14.7% of the members 
of the Fulani respondents had western education while 53.0% of Yoruba farmers’ had western 
education. The mean household sizes for settled Fulani agro-pastoralist and Yoruba farmers’ 

2348



head of households was found to be 9.80 and 7.62 respectively. The need for this large 
household size is occasioned by their livelihoods which is the main income generating activity 
among the Fulani. The respondents engaged in different occupations.  
 
Table 1.  Background and production characteristics of respondents 
 
Variables Fulani Farmer 

 Frequency Percentage  Frequency Percentage 
Age (years)     
Older (>60) 67 20.9 32 27.8 
Old (51-60) 117 36.6 25 21.2 
Mid age (31-50) 101 31.6 52 45.5 
Young (<=30) 35 10.9 6 5.2 
Mean 51.57  Mean 56.00 
Marital status     
Single 21 6.6 4 3.5 
Married 268 83.8 109 94.8 
Divorced 16 5.0 1 0.9 
Separated 15 4/7 1 0.9 
Education 
attainment 

    

No formal education  115 35.9 54 47.0 
Quaranic education 138 49.4 - - 
Adult education 17 5.3 18 15.7 
Primary education 23 7.2 19 16.5 
Secondary education 5 1.6 17 14.8 
Tertiary education  2 0.6 7 6.1 
Household size      
Large (>10) 170 53.2 21 18.3 
Medium (6-10) 100 31.3 67 58.3 
Small (<6) 50 15.6 27 23.5 
Mean 9.80  Mean 7.62 

Source: Field Survey, (2013) 
 
 
Figure 1a and 1b indicate that 95.6% and 92.2% of the Fulani and host communities’ members 
engaged in pastoralism and farming respectively, while very few were involved in both non-
farm and off-farm activities. These findings indicate that the two major occupations prevalent 
in the study area were pastoralism and farming.  
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Figure 1a. Livelihood patterns of settled agro pastoralists                                                                     
 
 

 
 
 
Figure 1b. Livelihood patterns of host farmers  
 
 
 
 
Local institutions and collective action functions 
At various pastoral communities in the study locations, investigation reveals that through 
meetings with various stakeholders (Yoruba farmers and Migrant Bororos), and the 
establishment of monitoring teams, pastoral leadership institutions were able to build collective 
action for land use and natural resource management. The investigative teams usually consist 
of members of pastoral groups who are well versed in the regulations for grazing as well as 
those who could speak the host community language. According to information obtained from 
the pastoralists in the study locations, the leadership institutions (Fulani Traditional Council, 
FTC, headed by Sarkin Fulani/Seriki) consisting of the foremost elders of the community, such 
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as the Imam, Mawdo, engaged in other collective action issues such as funds generation 
through the payment of dues, levies and other sundry payments.  
 
Based on the FGDs held with the pastoralists, it was observed that Ardo/Seriki/Sarkin Fulani 
and its council members play a significant role in the establishment of lay down regulations for 
grazing and access to water. The authority held by the leadership institutions in playing the 
role in pastoral communities is derived from their position in the FTC and indigenous systems 
of doka (law), sharia (justice) and aldu (custom). The leadership institutions in pastoral 
communities were found to be involved in the process of making authoritative decisions in 
respect of who gets what, when, where and how. Specific regulations identified to have been 
enacted by FTC which are collective action tools for building collective action in the 
management of co-operation for sustainable land use among pastoral communities are as 
follows: 

i. Farming activities were discouraged along designated cattle routes; 
ii. Under age pastoralists were not allowed to graze cattle without being subjected to 

watch and supervision by their parents or family heads or elderly pastoralists; 
iii. Herdsmen were not to drink alcohol or use any hard drug or stimulant while grazing 

cattle on field; 
iv. In the course of negotiating for compensation for crop damage, whatever amount the 

farmer mentions, the Fulani is obliged to pay, especially if the negotiation is being 
conducted on the very farm that was destroyed by the encroaching cattle; 

v. Pastoralists were not to graze any field under cultivation; 
vi. Even after harvesting, permission of the field owner was required before grazing such 

land; 
vii. In communities where water was relatively scarce during the dry season like Iwoye 

ketu, Afon, Otapele, Oloka, Imala Tibo, Atokun and Olodo, pastoralists were 
encouraged to use water from open sources during the rainy season in order to 
preserve that in excavated ponds; 

viii. There exist rules restricting cattle from directly entering the water sources (ponds) by 
fencing off the ponds and making them drink water hauled into troughs made from clay 
and wood; 

ix. During the dry season pastoralists were directed by FTC to shift their herds to more 
distant water sources in order to preserve water near the homestead for human use; 

x. Rights to gain access to and use water in the pond are given by FTC to the pastoralists 
only if they have participated in tasks linked with excavation, cleaning, maintenance 
and rehabilitation of the water source (pond). Usually, Jawmu saare coordinated the 
regulations that determined rights to use the pond in each pastoral camp. 
 

It was observed that all these regulations were established in pastoral communities by the 
leadership institutions to build collective action for the purpose of achieving peaceful 
coexistence between Fulani pastoralists and host farmers as well as to ensure a sustainable 
environment in rural communities where crop and livestock productions coexist.  
 
Forms of collective action in fostering co-operation for sustainable land use among 
pastoral communities. 
Analysis of indigenous institutions for collective action in land use and natural resource 
management among settled Fulani agro-pastoralists in Ogun State follows similar patterns 
and the forms of collective action identified bare some resemblance with ones identified by 
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Runge (1992), Gebremedhin et al. (2004), German et al. (2006) and Fabusoro and Sodiya 
(2011). Results revealed the identified forms of collective action used for fostering co-
operation which are presented in Table 2.  
 
 
Table 2. Distribution of respondents to the existence of forms of collective action in 
land use and natural resources management among settled Fulani agro-pastoralists 
 
Collective action  

Yes 

Frequency Percentage 
Demarcation and negotiation to secure sustainable 
access to land, water and pasture as well as to promote 
peaceful coexistence 

248 77.5 

Investigation teams for land use and natural resource 
management 

315 98.4 

Enforcement and monitoring activities 214 66.9 
Existence of elders council (FTC) 255 79.7 
Financial contribution for payment of dues and royalties 296 92.5 
Participation of settled Fulani agro-pastoralists in host 
communities socio-economic events 

301 94.1 

Fulani agro-pastoralists’ networking with other 
pastoralists 

267 83.4 

Fulani pastoralists involvement in collective execution of 
community projects like schools, road and many others. 

277 81.6 

Source: Field survey, (2013) 
 
 
The Table shows that the existence of investigation teams for land use and natural resource 
management attracts the highest affirmation as a form of collective action for the promotion of 
sustainable natural resources and peace in pastoral communities A close examination of the 
various forms of collective action indicates that more than 60% of settled Fulani agro-
pastoralists interviewed in the study locations affirmed the existence of each of the eight forms 
of collective action as coordinated strategies resulting from unified efforts of pastoralists to 
reduce joint harm or obtain high benefits (Fabusoroo & Sodiya, 2011). Also, other forms of 
collective action were confirmed by pastoralists as existing in pastoral communities such as 
financial contribution for payment of dues and royalties to land owners (92.5%), participation 
of settled Fulani agro-pastoralists in host communities’ socio-economic events (94.1%), Fulani 
pastoralists involvement in collective execution of community projects like schools, roads 
(81.6%) and Fulani networking with other pastoralists (83.4%). Networking with other pastoral 
communities as an identified form of collective action was affirmed by 83.4% of pastoralists in 
the study location. Personal interview indicates that this form of collective action was 
necessary to seek support for grazing activities during the peak of the dry season. It was 
observed that this practice was common in the study area in which pastoralists from Iwoye 
Ketu, Afon, Otapele, Imala, Atokun, Oko-rori and others, usually network with pastoralists in 
Eggua during the dry season because of the permanent presence of water and pasture in this 
agro-ecological area.  
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Process and tools for building collective action by leadership institutions 
Among the Settled Fulani agro-pastoralists, there existed traditionally established (accepted 
and expected) proceedings for building united efforts (collective action). These traditionally 
established proceedings, for collective action were called processes as indicated in Table 3.  
 
Although there were slight differences among the pastoral communities with respect to the 
functions of local institutions as shown in Table 4, the study found that Fulani pastoralists 
usually resorted to negotiation and self-regulation processes through collective action as a 
way of gaining confidence and access to land, bringing people together and fostering peaceful 
coexistence as well as ensuring sustainable land use. In organising or building collective 
action in pastoral communities in the study locations, findings revealed that the hierarchical 
nature of the structure of the local leadership institution prevalent among the settled Fulani 
agro-pastoralists influenced the processes of negotiation, consultation, collection of dues and 
many others. The structure starts from the lowest level of Jawmu saare (household), to Mawdo 
(Camp) and Ardo/Sarkin Fulani or Seriki (pastoral area or community level). The finding 
indicates that leadership institutions place high emphasis on ensuring that the process of 
negotiation and consultation for land access is participatory and democratic. Irrespective of 
the level at which the collective action emerges, the negotiation could end at any level of the 
local institution depending on the magnitude. 
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Collection action problems and institutional challenges 
Collective action is largely based on mutual trust and reciprocity and these two issues are 
promoted by prevailing social norms, values, laws and belief with which leadership institutions 
are encapsulated. There exists a range of factors that could render collective action 
problematic and vulnerable to threats thereby challenging their viability (Ostrom, 2000). These 
factors affected the strength of the norms of trust and reciprocity held by participants and 
incapacitated the possibility of unified efforts being produced; when individuals stay 
unorganised they fail to adopt coordinated strategies to yield higher benefits or reduce joint 
harm. It is in the light of this discussion that a number of factors that have the capacity to make 
collective action ineffective were identified. These are listed in Tables 5 and 6. Information in 
Table 5 indicates that 86.6% of the respondents identified the issue of lack of policy support 
by government to settled Fulani agro-pastoralists as one of the factors that make collective 
action vulnerable to threats in their joint pursuit of livelihood activities. Over 60.0% of the Fulani 
respondents maintained that loose collaboration/contradiction between statutory and 
indigenous institutions (68.1%), intrusion of migratory pastoralists (Bororo) into settled Fulani 
agro-pastoralists communities (63.5%) and entrance of new herders into settled Fulani agro-
pastoralist communities (64.4%) constitute collective action problems. 
 
Table 5. Responses in relation to problems of and institutional challenges towards 
building collective action 
 
S/N Problems/Institutional Challenges  Yes 
1 Settled Fulani agro-pastoralists refusal to make financial 

contributions in their various communities 
173 (34.1%) 

2 Non participation by settled Fulani agro-pastoralists in host 
communities social ceremonies and market 

127 (39.7%) 

3 Non Involvement in the execution of community projects 128 (40.1%) 
4 Investigation teams failure in the performance of their 

duties 
143 (44.7%) 

5 Regulation, monitoring and enforcement teams failure in 
the performance of their duties 

175 (54.7%) 

6 Entrance of new herders into settled Fulani agro-
pastoralists’ communities 

206 (64.4%) 

7 Intrusion of  migratory pastoralists (Bororo) into settled 
Fulani agro-pastoralists’ communities 

203 (63.5%) 

8 Demonstration of unwillingness by host communities to 
grant permission to settled Fulani agro-pastoralists to use 
natural resources 

257 (76.6%) 

9 Lack of policy support by government to settled Fulani 
agro-pastoralists in the pursuit of their livelihood activities. 

277 (86.6%)  

10 Loose collaboration/contradiction between statutory and 
indigenous institutions 

191 (68.1%) 

11 Refusal to abide by rules and regulations 237 (74.1%) 
12 Deviations from customs/non-observance of religious 

beliefs by settled Fulani 
232 (72.5%) 

Source: Field survey, (2013) 
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The collective action problems relating to loose collaboration/contradiction between statutory 
and indigenous institutions was observed at Opeji in which the investigation, monitoring and 
enforcement team put in place by the community was accused by the police of taking over its 
(police) statutory responsibility and threatened to arrest any vigilante member that refused to 
stop investigating cases whether civil or criminal in nature in the area.  
 
This position of the pastoralists was corroborated by our observations of the cases in which 
most of their places of settlement were not officially recognised as either towns or villages; 
they lacked access roads and permanent supply of water. Table 6 shows that this collective 
action problem is very challenging in Yewa North Local Government Area (Eggua and Atokun).  
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Integration  

Non 
integration  

Increasing in: 
i.  occurrence of conflicts (incidence and type),  
ii. prevalence of environment degradation (soil nutrient 

decline, erosion, fish and wildlife non availability, 
desertification, deforestation), and  

iii. poverty 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.  
 
 
 

Figure 2. A conceptual model of factors influencing Fulani pastoralists’ integration or 
differentiation and changes in peaceful coexistence with host communities and 
sustainability of environment. 
 
 
Figure 2 further explains the role played by leadership institutions in building collective action 
for co-operation and sustainable land use among settled Fulani agro-pastoral groups. The 
figure also explains what will be the outcome of integration (in the event of existence of strong 
collective action fostered by institutional arrangements which promote cooperation, 
collaboration and self-regulated access and use of natural resources) or non-integration (in 
the events of unregulated access and use of natural resources, competition and suspicion) 
with the host community members (Yoruba farmers) in some cases. 
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Conclusion 
Drawing from the findings of the study, the nature and intensity of co-operation and land use 
vary from one study location to other. Fulani pastoralists and host farmers have variously 
responded by evolving leadership institutions for fostering collective action to address the 
interlinked challenges of co-operation, collaboration, sustainable land use and welfare. 
Evidence from the study, shows that local institutions for building collective action in the 
management of sustainable land use - Sarkin Fulani, Mawdo and Jawmu saare embedded 
with tradition (aldu), laws (doka) and justice (sharia) - are important for the maintenance of 
peace and sustainable land resources among the Fulani pastoralists. It was discovered that 
local leadership institutions used processes and tools to achieve collective action functions. 
Some of these tools were: payment of bails or court bills, appeals, meetings, investigation, 
enforcement, monitoring, financial contributions, breaking of Kolanut, networking with other 
Fulani groups and governments.  
 
Recommendations 
The achievement of peace and sustainable land resources management is dependent on 
viable collective action processes and efforts by natural resource user groups to deal with the 
threats of collective action problems and challenges. These can be achieved through the 
following: 
 

i. Capacity building and advisory services on leadership and institutional building;  
ii. Development of designated areas for Fulani agro-pastoralists to settle with provision 

of infrastructure and demarcation of grazing routes as well as formulation of land use 
policy for pastoral areas in the four LGAs in Ogun State; 

iii. Fulani pastoralists should be supported by government to develop mini-earth dams 
into which water would be collected during the raining season and made available to 
pastoralists for their herds during the dry season;  

iv. Government should provide portable water in all pastoral areas to prevent both Fulani 
pastoralists and host Yoruba farmers drinking polluted water which has been alleged 
to be the cause of reported cholera outbreaks especially during the dry season. 
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On-farm energy generation: enabling innovation? 
 
Cooper, J.C. 
  
Harper Adams University, Shropshire, UK 
 
(Abstract only included at author’s request) 
 
Abstract: This presentation examines the role of renewable energy generation in enabling 
innovation in the agricultural sector by comparing and contrasting policy incentives in two 
territories: Nova Scotia, Canada, and the United Kingdom. The Nova Scotia Community Feed-
In Tariff (COMFIT) is the world’s first example of a scheme which provides financial incentive 
for the local generation of electricity from renewable resources (such as wind, solar and hydro) 
and it has resulted in the transformation of the agricultural landscape of this region of Atlantic 
Canada and a rapid transition of the electricity generation mix there. This scheme was closed 
in 2015 and the full extent of the impacts of its closure are poorly understood. The system of 
feed-in tariffs operational in the United Kingdom was placed under review soon after the 
General Election in 2015 and reduced financial incentives have been announced recently; it 
is widely predicted that the scheme is likely to close altogether in the near future. A comparison 
between these two regions, therefore, might be advantageous in order to make predictions 
about future impacts upon farmers in the United Kingdom. This presentation discusses a 
research project currently in the planning phase.  
 
Keywords: Renewable energy; on-farm energy; innovation 
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Workshop 5.9: Public food procurement policies: local and organic food in 
public catering systems 
Convenors: Mark Stein, Helmi Risku-Norja and Carola Strassner 
 
Throughout Europe there is increasing interest in organic food and short food supply chains. 
This has brought about changes in agricultural, environmental and food policy. There is 
increasing interest in local and organic food within public procurement, as part of a wider 
concern with sustainability. The initiatives across Europe feature especially school food 
programmes. Public catering also includes food provided within nurseries, hospitals and 
elderly care facilities. The proponents stress environmental benefits and the health and 
nutritional value of high quality organic food and re-localised food production and consumption 
as well as local partnership and community awareness. Provision of this food may be 
accompanied by food education to promote children’s awareness of healthy and sustainable 
food. Within the EU there is wide variation among the schooling systems and school catering 
policies. However public sector food procurement must be made within the legal framework of 
EU public procurement law. This workshop focused on public catering services. The aim was 
to disseminate knowledge regarding the policies and practices which are effective for 
institutional consumers in increasing their usage of organic and local food. The workshop 
examined public food procurement for catering services and work practices in public kitchens. 
It considered the significance of public catering markets for smaller suppliers and how 
institutional customers may open up more opportunities for smaller suppliers, who may 
themselves collaborate to win contracts.  

The workshop invited participants to present research on public procurement policies and 
practices, including case studies. Issues considered included: 

 Long term strategies for developing public catering based on local and organic supply  
 Tendering processes – seeking the most economically advantageous tenders  
 Food markets, institutional customers and the Small & Medium Enterprises 
 Co-operation between public procurers and smaller suppliers, and among small suppliers 

in view of the needs of public catering 
 Training of kitchen staff: motivation, menu planning, nutrition and environmental aspects 

of food services, eco-efficiency in meal preparation 
 Social sustainability: issues of food culture, food security and sovereignty  
 Community involvement, e.g. involving service users (parents, children and teachers) in 

choices relating to public catering, matching farms and school canteens – what works, 
what doesn’t. 

 Case studies of successful suppliers of local and organic food 
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Organic produce in municipal foodservice operations and other public bodies 
in Germany 

Strassner, C.1 and Roehl, R.2 

1 Münster University of Applied Sciences, Department of Food - Nutrition - Facilities, Germany 

2 a’verdis Sustainable FoodService Solutions, Münster, Germany 

Abstract: In Germany, federal, state and local authorities are increasingly integrating issues 
of environmental and social sustainability into procurement policies. The network of German 
organic towns is one of the pioneers and drivers of this development, working together with 
the aim of promoting the production, processing and consumption of organic and local food. 
The aim of this study is to determine the status quo for the use of organic foodstuffs by local 
authorities and other public bodies throughout Germany. Research was carried out by means 
of a desk study of pertinent literature, the websites bioC.info and oeko-kontrollstellen.de, as 
well as personal communications from organic suppliers, consultants and companies that 
assist caterers submitting tenders. Municipalities already using organic foods to a significant 
extent in their service provisions were identified and examined regarding their process in 
establishing organic use, the extent and areas of their use. Students of the M.Sc. degree 
programme "Sustainability in service management and food industries” were involved in the 
survey. This paper presents the results of the municipal survey in the form of contrasted case 
studies, all of which target organic use for meal provision of children and youth in 
kindergartens and schools. Exemplary projects include “Bio für Kinder” (translation: Organic 
for Children) by the city of Munich together with Tollwood GmbH, the latter of which organises 
a cultural tent festival in Munich twice a year. A further case is the resolution by the city of 
Munich that, in kindergarten and school meal services, at least half the foodstuffs procured 
must be of organic production. In conclusion, even without specific policies, many catering 
facilities in the public sector are already using organic food in divergent ways and to varying 
degrees. The use is strongly linked to individuals in administration and to supportive political 
climates in the states. 
 

Keywords: Local and organic food (LOF), Germany, public procurement, schools, 
kindergarten  
 

Introduction 
 

Background 
In Germany, federal, state and local authorities are increasingly integrating issues of 
environmental and social sustainability into procurement policies. In the states of Bavaria, 
Baden-Wuerttemberg and North Rhine-Westphalia, for example, reports, guidelines and a 
code of practice on this subject were or are being written. Furthermore, a working group, with 
participation by the Federal Chancellor's Office, a number of Federal Ministries (the Federal 
Ministry of Finance, the Federal Ministry of the Interior and the Federal Ministry for the 
Environment, Nature Conservation, Building and Nuclear Safety) and the Federal Office for 
Agriculture and Food, is dealing with the concept of sustainability for the supreme federal 
authorities. The network of German organic towns is one of the pioneers and drivers of this 
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development. Here, among others Munich, Nuremberg, Augsburg, Heidelberg and Freiburg 
work together with the aim of promoting the production, processing and the demand for 
organically grown local food (biostaedte.de). On the 4th of February 2016 the German network 
of Biostädte was officially launched with nine members.  As the name implies, the main focus 
lies in supporting organic food and farming through municipal measures. 

Much of this effort in “greening” public procurement overall is aimed at meals served to 
children and youth in kindergartens and schools (Strassner & Roehl, 2014; Roehl & Fülles 
2012). There are a number of factors that contribute to this development: (1) the schooling 
system is undergoing many changes that include the move to all-day schools 
(Ganztagsschulen), necessitating a hot meal service and bringing forward school leaving 
(Abitur) by one year i.e. after 12 years instead of 13 (known as “G8”); and (2) successive 
integration of earlier health and nutrition initiatives into a large, national programme that 
targets all school meal stakeholders. IN FORM is Germany’s national action plan to promote 
healthy diets and physical activity across all age groups. These initiatives include the creation 
of a Network Centre for School Meals (Vernetzungsstelle Schulverpflegung) in each of the 16 
federal states, and the adoption and continued development of quality standards for school 
meals (DGE, 2014) and other institutional foodservices by the German Nutrition Society 
(Deutsche Gesellschaft für Ernährung, DGE). The quality standard for school meals is a 
national standard with a voluntary character. It includes general recommendations on aspects 
of sustainability. 

Purpose of the investigation 
The purpose of this study is to determine the status quo for the use of organic foodstuffs by 
local authorities and other public bodies throughout Germany. The focus of interest lies with 
public bodies that stipulate the use of certified organic products in foodservice operations 
under their responsibility, specifically those which target organic use for meal provision. The 
investigation is exploratory in nature. 

Materials and Methods 
Research was carried out by means of a desk study of literature pertinent to public 
procurement in Germany, especially green public procurement and sustainable public 
procurement. Two internet directories of certified organic operators were screened (the 
websites bioC.info and oeko-kontrollstellen.de) in which data is provided by participating 
control bodies and associations. Furthermore, personal communications from organic 
suppliers and consultants were sought, though this approach was not exhaustive. 
Municipalities already using organic foods to a significant extent in their service provisions 
were identified and examined regarding their process in establishing organic use, as well as 
the extent and areas of their use. Where possible, tenders and associated materials were 
included as a documentary source. Students of the M.Sc. degree programme "Sustainability 
in service management and food industries” at FH Münster University of Applied Sciences 
were involved in the municipality survey which took place from March to July 2015. 

Results 

Local authorities and other public bodies overall 
The results of the municipal survey quickly made evident that almost all cases but one found 
during the time frame of the study were cities that were focusing their efforts on the public 
procurement of meals in schools and/or kindergartens. We therefore excluded other municipal 
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institutions of social welfare (e.g. public hospitals or homes for the elderly). Since our interest 
lay in the introduction and use of organic produce by means of the tender process, and we 
selected cases accordingly, we have no information on whether any other aspects of 
sustainability are being addressed by public food procurement policies in other municipal 
institutions. 
 
The case of the city of Berlin, which has a relatively long history of addressing public 
procurement of school meals and the integration of organic produce into those meals, is 
excluded from this paper since it has been comprehensively reported on elsewhere (Roehl et 
al. in press, Arens-Azevedo & Tecklenburg, 2012; Nölting et al., 2009; Jäger, 2008). As a 
contrast to the cases presented below it should be noted that the city of Berlin stipulates a 
minimum of 15 percent organic in its technical specifications (Partmann, 2013). Higher 
proportions of organic food are awarded more points according to the staggered evaluation 
criteria. Bidders not meeting the 15 percent entry level are excluded from the bidding process. 
This minimum organic level has meanwhile been reached at all elementary schools in Berlin; 
on average the organic level in school meals has reached 40 percent (FÖL, 2014). 

Individual or independent public bodies 

Federal Office for Agriculture and Food 
The Federal Office for Agriculture and Food (Bundesanstalt für Landwirtschaft und Ernährung, 
BLE) is tasked with matters that fall within the scope of the responsibilities of the Federal 
Ministry of Food and Agriculture (Bundesministerium für Ernährung und Landwirtschaft, 
BMEL). These areas include food supply and security, control and licencing, market issues, 
programmes and research promotion as well as international relations. The federal offices are 
located in Bonn, Munich and Weimar in which more than 1.200 employees are based. (BLE, 
2015) 
 
In 2014 the federal institution in Bonn revised the concession assignment details for its on-site 
canteen. With the call to tender the BLE searched for an operator able to provide 
contemporary, healthy and tasty food offers and able to service the canteen rooms as a space 
for sharing mealtimes and providing further communication opportunities amongst BLE 
employees and also their guests. The technical specifications, which comprise 17 detailed 
pages, include guidelines for the quality and the origin of the foods. Food specifications include 
the use of fresh products of high quality, as far as possible from local production in-season 
and therewith linked to short routes of transport (short chain). The proportion of local organic 
foodstuffs has to reach at least ten percent of procurement value overall and, in so doing, 
emphasis is to be laid on long term supply partnerships with (organic) farmers. Certain foods, 
e.g. carrots for the salad bar, couscous and whole wheat noodles, should be offered nearly 
completely in local and/or organic quality. In addition, three or more meal components in 
organic quality and preferably of local origin are to be included in the menu every week and 
clearly labelled for easy identification. It is explicitly mentioned that offering and labelling 
entirely organic meals or regional meals is not necessary. Bidders are expected to undergo 
organic certification according to German law.  
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Cities including organic food quality in their technical specifications 

City of Neuruppin 

Situated on the shores of Lake Ruppin, some 70 km North of Berlin, lies the city of Neuruppin. 
About 32,000 citizens live in and around this city in the federal state of Brandenburg. In the 
city’s Strategy 2020 paper a core sentence states that Neuruppin’s future lies in education 
(Fröhlich 2010, p.7). The city sees itself as having an important regional function in the 
provision of teaching concepts and infrastructure starting with pre-school, through primary, 
secondary and tertiary education institutions. 

In early 2015 the public procurement contract addressing meal provision in all of the city’s 
urban kindergartens and schools was revised and put out to tender. About 1,700 meals are 
provided on a daily basis. The head of the city’s Office for Education, Culture and Social 
Welfare as well as the parents sought an improvement in food quality. A town hall meeting 
was convened in order to inform parents about the new tender and to gather requests and 
suggestions from them regarding the school and nursery school meals. The head of the Office 
had already dealt with the subject intensively in advance. As one measure, he attended a 
seminar at the Network Centre for School Meals in Brandenburg (Vernetzungsstelle 
Schulverpflegung Brandenburg), which covered exactly this same issue of invitations to tender 
for school and nursery school catering. After the seminar he continued to have discussions 
with the Centre. At the meeting with the parents he was thus already able to present a draft 
service specification which was then discussed. The support for organic and local food came 
from both the parents and the head of the Office. At the request of the parents and in order to 
give smaller regional service providers a chance, the tender was divided into two lots, namely 
one for the meal service of the schools and one for the kindergartens. The advanced draft 
version of the tender criteria was then introduced to all schools and nursery schools at their 
school conferences. They were able to decide freely whether they wanted to participate in the 
central tender or submit individual tenders. Finally all schools and kindergartens agreed upon 
a single set of tender documents. Two reasons suggested for this success are the very good 
preparation and the full participation of institutions in the design of the tender. Moreover, there 
were some points that the pre-schools and schools could still decide individually for 
themselves, such as offering a buffet or select menu lines. The inclusion of foods of certified 
organic quality is now a tender criterion which can constitute up to 15 percent of the total 
tender evaluation. 

City of Oranienburg 

The town of Oranienburg lies in the North of Germany, about 35 km beyond Berlin, in the 
federal state of Brandenburg. Its population comprises over 42,000 citizens and its 
infrastructure offers around 20 kindergartens and as many schools. (Oranienburg n.d.) 

In Oranienburg the desire for the inclusion of organic products in school and kindergarten 
meals came from the parents. They also voiced concerns about integrating more healthy and 
fresh foods into the catering for children at the revision of the town’s quality criteria. 
Accordingly environmental aspects and aspects relevant for health should be more strongly 
taken into consideration. Specifically a 10 percent organic product level was demanded with 
the renewed tendering of the catering for schools and kindergartens in 2014. Evaluation 
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criteria of the bids included the price and the fulfilment of the quality concept, which each 
contributed 35 percent to the assessment, while the remaining 30 percent was awarded for 
the fulfilment of the organic proportion. 

City of Gotha 

Gotha, linked to the life of Martin Luther and the history of the reformation, is today home to 
about 46,000 people. Children and adolescents attend one of approximately fifteen schools in 
the Thuringian city (Stadtverwaltung Gotha, 2016). Invitations to tender for meal provision 
services are centrally coordinated by the city offices. The development of the most recent 
tender documents (Stadtverwaltung Gotha, 2015)) took place in a number of meetings with 
parents and with facility managers. During this process it became evident that the origin of 
food used was increasingly important to the stakeholders and that there was a desire for 
organic produce. 

The Thuringian Law concerning the Allocation of Public Contracts (Thüringer Gesetz über die 
Vergabe öffentlicher Aufträge – ThürVgG) forms the basis for the tenders concerned with 
kindergarten meal provision. Paragraph four makes provision for including environmental and 
social criteria in procurement procedures (ThürVG, 2011). It states that environmental and 
social concerns can be considered at all stages of the procurement process, including the 
definition of the subject of the contract, the technical specifications, the selection of bidders, 
the award of the contract and the conditions for the execution of the order, provided that they 
stand in connection with meeting the order and are indicated in the announcement or the 
tender documents. As a result the aspects "preparation and production" and "origin" each now 
contribute nine percent in the invitation to tender for warm meals in five of the kindergartens. 
Here the use of organic food plays a role as well as the question as to whether the supplier 
has organic certification. These aspects are incorporated in the invitation to tender under the 
criterion "quality", which in addition to the criteria price, visual appearance, and freshness and 
flavour, counts as a main criterion. 

City of Landau 

The local education authority of the city of Landau (population: 43,000) in the federal state of 
Rhineland-Palatinate wants attractive, healthy school meals that are in accordance with the 
national school meal recommendations of the German Nutrition Society (DGE). In 2015 the 
invitation to tender for lunch services in nine all-day schools was announced (Stadtverwaltung 
Landau, 2015). The description included the request to include local, in-season and organic 
fruit and vegetables where possible. In this case a binding requirement was waived because 
the potential bidders were already constrained by the catering system "warm delivery" and the 
associated maximum hot holding times. 

City of Norderstedt 

Norderstedt, with almost 72,000 inhabitants, is the fifth largest city in the federal state of 
Schleswig-Holstein. The state itself has a population density below the national average and 
projects into the sea with the North Sea on one side and the Baltic Sea on the other. There 
are roughly three kindergarten groups in Norderstedt with different funding support: 14 
independently funded; 11 church-funded; and ten publicly funded (2015/2016) kindergartens 
(Stadt Norderstedt, 2015). 
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The Office for Schools, Sport and Kindergartens is responsible for organising meal provision 
services at eight kindergartens. After a thorough debate on the issue, the city administration 
defined organic quality as an important criterion in the context of public tenders. It arose at the 
time of conversion of the foodservice systems from cook-to-serve to delivery-to-serve. In order 
to have further criteria over and above price in the tender process, “organic” was chosen to 
describe the quality of the food used. Furthermore, the city of Norderstedt uses the DGE 
quality standards for school meals as guidance, which suggests that organic foods can and 
should be used.  

While in the tender documents "organic" is not explicitly required but merely indicated as 
"desirable", it has a significant impact as an award criterion in the evaluation. If less than ten 
percent organic is reached, the bidder is awarded no points, for up to 40 percent organic 50 
points are awarded (5 percent), while for over 40 percent organic 100 points are awarded (10 
percent). An organic certificate from the potential contractor will be awarded with an additional 
50 points (5 percent). A total of 1,000 points (100 per cent) can be achieved within the 
evaluation, so that the points awarded for the use of organic food make up a large part (up to 
15 percent at 100 percent organic plus organic certification). The tender did not specify which 
product groups should be organic. The kindergartens can choose from different meals, thus 
the proportion varies between kindergartens. 

City of Marburg 

Once home to the Brothers Grimm, the university town of Marburg counts about 81,000 
persons as its citizens today. The federal state of Hesse, in which Marburg may be found with 
about 26,500 students, lies in the centre of Germany and contains Frankfurt as its largest city. 
The use of organic produce in Marburger kindergartens has a history going back more than 
ten years. Already in late 2005 the members at the city council meeting in Marburg agreed 
unanimously that all pre-school and day care facilities in Marburg should offer only foods from 
organic and / or local production. Two main reasons for this decision were a desire to avoid 
the use of genetically modified foods in pre-primary catering and also to support regional 
suppliers (Magistrat Marburg, 2006). Since then all child day care facilities have been obliged 
by the city to exclusively use products from organic or local production. To support this type 
of procurement, the city of Marburg covers the additional costs compared to conventional food 
in the form of a subsidy of two euros per meal. The parents’ share per meal is approximately 
three euros. 

City of Heidelberg 

Around 150,000 inhabitants live in Heidelberg, a UNESCO city of literature, located in the 
south-western federal state of Baden-Württemberg. The oldest German university can be 
found in this riverside town offering study places to about 30,000 students. Meanwhile more 
than 4,500 children aged 3 to 6 years are looked after in day care centres. In Heidelberg nearly 
30 institutions run 87 facilities offering extensive and varied children’s care services. The 
department of day-care centres of the Child and Youth Welfare Office is responsible for the 
urban facilities. 

The issue “organic” has been omnipresent in the Heidelberg municipality for several years. 
Between April 2013 and June 2014 the Agenda 21 office ran a campaign called "Bio in 
Heidelberg" (Organic in Heidelberg). It was a campaign to promote organic food in Heidelberg 
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and to convince as many people as possible, including residents and administration 
employees, to choose and use organic products (Heidelberg, 2016). One element of the 
campaign targeted the city council as a role model. The municipal offices were provided with 
information and sampling opportunities and organic was included in the training programme 
for municipal employees. When tenders were invited for catering to high schools a 10 percent 
organic ingredients level was set for the first time. (Stadt Heidelberg, 2014) 

Parents of children and adolescents in the city and also the employees of specialised agencies 
(for example, the Child and Youth Welfare Office) thus raised the “organic issue” when 
deliberating on children’s meals. Employees in the contracting authority discussed with the 
relevant stakeholders how organic can be included in the tender. Since 2015 the influence of 
different technically competent participants led to tenders for the procurement of 20 day care 
meal services stipulating that the organic share of food has to be at least 30 percent. In the 
tender the food groups are not fixed and can be selected as required. 

Evaluation criteria for bids include the following: environmentally friendly, sustainability, the 
amount of food waste and the breadth of the product range. Together these make up 15 
percent of the assessment. The way individual problem formulations and special dietary needs 
of the children are dealt with contributes a further 15 percent. Measures to effectively deal with 
or avoid procedural disturbances such as long queueing are weighted with 30 percent and the 
price with 40 percent. For the future a further increase in the organic level is being taken into 
consideration, as is its inclusion in the evaluation criteria.  

City of Munich 

Munich is the capital of the federal state of Bavaria in south-east Germany and home to 1.4 
million inhabitants. Land use is a central issue for this state, especially as regards rural 
development. Both agriculture and food industries are important economic activities and have 
a high visibility for the population. The city council of Munich published a sustainability report 
in 2014 which includes child health and organic agriculture amongst its sustainability indicators. 
Furthermore, it mentions the transformation of public procurement to sustainable public 
procurement as a goal and the institutionalisation of sustainable development in the city 
administration. (Schwanck & Gruban, 2014) 

Amongst the initiatives mentioned in the report is the "Biostadt Munich" (Organic City Munich) 
which was launched in 2006 as consequence of a unanimous city council decision. Embedded 
within it are the individual initiatives "Organic for children" (Bio für Kinder, 2016), "Organic in 
restaurants" (Bio in der Gastronomie, 2016) and "Organic in the city administration" (Bio in der 
städtischen Verwaltung, 2016). In 2008 the continuation of the project was confirmed in a 
further council decision.  
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Table 1. Main activities of the Organic City Munich (Stadt Nürnberg, 2016) 

“Organic for children”  
(Bio für Kinder) 

Supports kindergartens and schools that introduce organic 
food into their meal provision services 

50 percent organic measured according to the monetary cost 
of food procurement across all product categories 

50 percent of each stipulated product category (except fish) 
must be available in organic quality so that individual 
kindergartens can reach the target of 50 percent organic, 90 
percent organic for meat. 

“Organic in restaurants” 
(Bio in der Gastronomie“) 

Consulting and advisory services, training, supply options in 
order to include organic produce on the menu, project “Eat 
Organic” (Ökologisch Essen n.d.) 

“Organic in the city 
administration“ 
(Bio in der städtischen 
Verwaltung) 

50 percent organic at events organised by the city 

10 percent organic for meals in municipal facilities  

10 percent organic for food offered in public institutions 

 

In the project "Organic for children", which was created at the initiative of Tollwood GmbH, a 
company that organises a cultural tent festival in Munich twice a year, and in cooperation with 
the city’s Department of Health and Environment, support is offered in the transition phase to 
organic. Funds are raised in the private sector, with companies or other organisations serving 
as visible sponsors to individual kindergartens and/or schools. Facilities are supported with up 
to one euro per meal as financial aid and by means of consulting and coaching offers as further 
comprehensive support. The aim is that the facilities find long term solutions for the initial 
additional costs arising through organic use by the end of a 2-3 year transition period and that 
further funding is no longer necessary. In addition to the optimisation of catering services 
overall, there is also extensive support in the nutrition education field, initiated by the 
Department of Health and Environment. Besides training and information, there are cooking 
classes, excursions to organic farms, facilitation of trading partners and provision of 
information materials for stakeholders on offer. 

“Organic in restaurants” (Bio in der Gastronomie) is an initiative directed at all foodservice 
enterprises. A broad range of training seminars, advisory capacity and the availability of 
suppliers’ lists are designed to speed up the transition to organic products further. The project 
“Eat organic” (Ökologisch Essen) supports foodservice enterprises making the change to 
organic. Experienced consultants are available for the development of individual organic 
concepts, detailed menu planning and staff training, and provide contacts with organic 
suppliers. 

For the project “Organic in the city administration" (Bio in der städtischen Verwaltung) an 
overall organic level of at least ten percent can be achieved. The employees of the city of 
Munich can partake of the foodservice via their canteens and during in-house meetings. In the 
case of events organised by the city, such as receptions, at least half of the products need to 

Table 1. Main activities of the Organic City Munich (Stadt Nürnberg, 2016) 

“Organic for children”  
(Bio für Kinder) 

Supports kindergartens and schools that introduce organic 
food into their meal provision services 

50 percent organic measured according to the monetary cost 
of food procurement across all product categories 

50 percent of each stipulated product category (except fish) 
must be available in organic quality so that individual 
kindergartens can reach the target of 50 percent organic, 90 
percent organic for meat. 

“Organic in restaurants” 
(Bio in der Gastronomie“) 

Consulting and advisory services, training, supply options in 
order to include organic produce on the menu, project “Eat 
Organic” (Ökologisch Essen n.d.) 

“Organic in the city 
administration“ 
(Bio in der städtischen 
Verwaltung) 

50 percent organic at events organised by the city 

10 percent organic for meals in municipal facilities  

10 percent organic for food offered in public institutions 

 

In the project "Organic for children", which was created at the initiative of Tollwood GmbH, a 
company that organises a cultural tent festival in Munich twice a year, and in cooperation with 
the city’s Department of Health and Environment, support is offered in the transition phase to 
organic. Funds are raised in the private sector, with companies or other organisations serving 
as visible sponsors to individual kindergartens and/or schools. Facilities are supported with up 
to one euro per meal as financial aid and by means of consulting and coaching offers as further 
comprehensive support. The aim is that the facilities find long term solutions for the initial 
additional costs arising through organic use by the end of a 2-3 year transition period and that 
further funding is no longer necessary. In addition to the optimisation of catering services 
overall, there is also extensive support in the nutrition education field, initiated by the 
Department of Health and Environment. Besides training and information, there are cooking 
classes, excursions to organic farms, facilitation of trading partners and provision of 
information materials for stakeholders on offer. 

“Organic in restaurants” (Bio in der Gastronomie) is an initiative directed at all foodservice 
enterprises. A broad range of training seminars, advisory capacity and the availability of 
suppliers’ lists are designed to speed up the transition to organic products further. The project 
“Eat organic” (Ökologisch Essen) supports foodservice enterprises making the change to 
organic. Experienced consultants are available for the development of individual organic 
concepts, detailed menu planning and staff training, and provide contacts with organic 
suppliers. 

For the project “Organic in the city administration" (Bio in der städtischen Verwaltung) an 
overall organic level of at least ten percent can be achieved. The employees of the city of 
Munich can partake of the foodservice via their canteens and during in-house meetings. In the 
case of events organised by the city, such as receptions, at least half of the products need to 
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be from organic production. A professional consulting company has been tasked to support 
the city’s canteens in their endeavour to improve the foodservice in aspects of quality and 
sustainability. The use of organic products is a key part of this. At the same time all the 
canteens are being prepared for organic certification within one year. 

Conglomerations of public bodies 

Regional Association of Westphalia-Lippe 

The Regional Association of Westphalia-Lippe (Landschaftsverband Westfalen-Lippe, LWL) 
is a municipal association with more than 16,000 employees serving over 8 million inhabitants. 
Westphalia-Lippe is part of the most populous federal state Northrhine-Westphalia. There are 
nine independent cities and 18 districts, all of which are members of the LWL. The policies of 
the LWL are determined by the Regional Association Assembly; members of this political 
committee are elected by the citizens during the municipal elections. The LWL operates 35 
special needs schools for young people with physical disabilities and/or cognitive impairments, 
21 hospitals and 17 museums. (LWL, no date) 

From its catering partners, which supply the schools with hot meals, the Association demands 
nutritionally balanced, varied, appetizing and tasty meals, which take into account the 
requirements of the national (voluntary) quality standards for school meals. At four school sites 
the use of organic products is stipulated by inclusion in the tenders. The award criteria are 
broken down as follows: the price counts for 60 per cent; the quality of the meals counts for 
30 per cent; and service counts for 10 per cent. Meal quality is assessed as follows: half the 
points are awarded on the basis of "sampling / tasting"; 15 per cent on nutritional quality; and 
35 per cent on "procurement value" – which refers to the convenience level, the proportion of 
organic products, regional and seasonal produce. 

Discussion 
Even though the number of case studies is relatively small and not all documents were 
accessible or available in each case (technical specifications, evaluation criteria) some 
emerging patterns can be observed. 

For the public authorities described all cases have included organic food and most cases have 
included local food in their foodservice tenders successfully at least once. Success here is 
understood to mean that there are a number of potential bidders willing to participate in the 
tender process and potentially able to provide the services as described, including the 
provision of LOF. All cases were able to choose contract partners from the bidders; only 
Landau did not enforce the provision of LOF. The data suggest that there may be a number 
of reasons why the process is successful for these public bodies: (1) good preparation of the 
process and the description of the desired services by the authorities are mentioned (BLE, 
Neuruppin); (2) the path to the invitation to tender is described as a strongly participatory 
process with a significant number of direct stakeholders involved either individually in their 
groups (schools, parents) or together (Neuruppin, Gotha), at the very least the stakeholders 
were heard (Oranienburg, Heidelberg); and (3) possibly having some degree of individual 
choice within a seemingly narrow corridor serves to help buy-in overall (Neuruppin, 
Norderstedt). 

A wide variety of supportive instruments was reported on offer and in use across the cases. 
These ranged from training courses provided by thematic authorities (e.g. Network Centres 
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for School Meals, organic foodservice experts); access to stakeholder networks including 
parents, bidders, suppliers, NGOs; town hall meetings; farm visits and tastings to informational 
materials for various target groups. Interestingly addressing financial issues connected to LOF 
use came up in two cases (Marburg, Munich) but with different solutions; Marburg pledges a 
continual subsidy whereas Munich together with Tollwood subsidises only the transition phase. 

The initiatives in the various cases come from differing departments or offices within public 
bodies and they appear to reflect the efforts of enthusiastic individuals who want to champion 
local and organic food. Reasons given for the inclusion of local and/or organic food in tenders 
included (1) wanting food offered to be fresh, healthy, tasty/appetising, contemporary (modern) 
and nutritionally balanced; (2) to support (small) regional suppliers; (3) to avoid GMOs; (4) to 
avoid being limited to price as a criterion; and (5) as a bold positioning statement. Of these, 
discontent with the quality of school meal provision is a recurring issue (Lülfs-Baden & Spiller, 
2008). Few - indeed only Heidelberg - mentioned the need to serve as role models. Continuity 
of initiatives and supportive political climates appear to facilitate their further development, 
though our selection may cause a bias here. An upcoming end of contract seems to be a 
window of opportunity taken in some cases to revise tenders so that they include LOF and 
other related aspects. 

Within the technical specifications “organic” was often linked to “local”, “in season”, “fresh” and 
only once to “short chains” and once to “long term partnerships with farmers”. As far as was 
ascertainable, organic levels expressed in values included minimum figures of 10, 15, 30 and 
50 percent of the total procurement sum and/or were listed as evaluation criteria in differing 
ways. In some cases organic foods were specified, in others organic food groups (e.g. meat) 
and in one case, explicit communicability via the menu was stipulated. The rationale behind 
these individual decisions was not further surveyed. 

Conclusions 
In conclusion, even without specific policies, many catering facilities in the public sector are 
already using organic food in divergent ways and to varying degrees. The use is strongly linked 
to individuals in municipal administration and to supportive political climates in the states. This 
is in agreement with earlier observations in some European countries (Løes & Nölting, 2011; 
Nölting & Løes, 2011). Factors suggested as possibly supporting successful adoption of LOF 
in the tender process and subsequent meal services need to be more rigorously tested. 
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of fish consumption in Italian hospital and elderly care facilities and implications 
for public food procurement  
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Abstract: This article presents a case study of the introduction of local fresh fish species, 
cooked with the revival of traditional recipes in the canteens of geriatric hospital wards and 
elderly care facilities of five Italian coastal municipalities. Fish consumption protects against 
natural age-related cognitive decline and has been associated with a reduced risk of dementia, 
Alzheimer’s disease and stroke. These recipes have proved popular with elderly people and 
fish consumption has thereby been increased.  The project “Italian fresh fish in the canteens 
of healthcare facilities” works to introduce Italian fresh fish, from fishing and aquaculture, into 
collective public catering services. Increased purchasing of Italian fresh fish reduces the 
procurement of intensively fished species from heavily exploited fisheries outside Italy. The 
procurement of fresh rather than frozen fish avoids the freezing process along the supply chain 
which is responsible for a very large expenditure of energy. The supply of the innovative fish 
meal was accompanied by a questionnaire survey that involved 500 patients, mainly 
octogenarians. For these people, mealtime is important not only for its nutritional value, but 
also for its social and cultural significance. If the food is of good quality, also from the 
organoleptic point of view, and is prepared according to traditional recipes, much loved by the 
old patients, it has a profound impact on their physical and mental wellbeing. 
 
Keywords: Catering service, fish, geriatric hospital, elderly care facilities, sustainability, 
wellbeing 
 

Introduction 
 
 “As guests of a nursing home, the elderly must be able to lead a normal, active life, according 
to their personality and health condition. Their usual habits, as well as their usual pace of 
living, ought to be respected as much as possible.” (Swiss Academy of Medical Sciences, 
1988) 
 
In Italy, like in many other Western countries, the population is growing progressively older, 
with an increase in both lifespan and the share of elderly people compared to the rest of the 
population.  Today, life expectancy at birth is already 80 years of age for men and 85 for 
women, and this figure has grown by 10 years over the last 40 years. The present dependency 
ratio, i.e. the ratio of elderly people to the active portion of the population aged 14-65, is equal 
to 30% and is set to double in the next 50 years (Istat, Italian National Institute of Statistics, 
2011).  Consequently, there is also an increase in the number of people staying in nursing 
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homes for extended periods and of patients hospitalised in geriatric wards for long-term care 
(Istat, 2013). 
 
As the average age of the population rises, conditions of psychophysical and cognitive decline 
and diseases related to old age become increasingly frequent. This situation is food for thought 
on the quality of inter-generational relations as well as on the quality of life of the elderly and 
of their families in general, and in nursing homes in particular. The objective of public policies 
is to support the good ageing and autonomy of the elderly for as long as possible. 
 
In this regard, the quality of food and of meals in the canteens of healthcare facilities plays a 
key role, and the consumption of fish is of considerable importance. Its contribution to fighting 
natural cognitive decline due to ageing and in preventing degenerative diseases such as senile 
dementia, Alzheimer’s disease, and stroke is widely acknowledged (Morris et al., 2005)  
 
The European project LIPIDIDIET (lipididiet.eu) highlighted that early diet intervention, before 
Alzheimer’s disease develops, plays a key role in boosting memory performance and that 
dietary changes can prevent senile dementia.  
 
Moreover elderly individuals, and even more those who are hospitalised, tend to eat less 
because their appetite is reduced and/or they have difficulty swallowing or suffer from 
conditions affecting their gastro-intestinal system. Due to its digestibility, fish is particularly 
suitable for the diet of elderly people, but its quality might be jeopardised by the pollution of 
fishing waters. This is why fish from organic aquaculture is a safe choice as it is subject to 
stringent checks. Moreover, appropriate preparation eliminates the risk of fish bones in the 
dish. 
 
An issue still to be addressed is how to make the recipes more palatable and appealing, in 
order to stimulate consumption. The government-funded project “Fresh fish in the canteens of 
healthcare facilities” aims to introduce short-chain fresh fish cooked according to recipes from 
the local tradition. The focus is on: (i) making the fish more palatable, through the use of certain 
traditional recipes, thereby increasing consumption among the elderly population, and (ii) 
improving the sustainability of the whole fish supply chain. This will be done by avoiding 
intensively fished species, from heavily exploited fisheries outside Italy, as well as avoiding 
the freezing process, which requires large amounts of energy. Procurement will switch to 
Italian organic aquaculture thus supporting the economy of small, local fisheries. 
 
Methodology 
Fresh fish from local aquaculture, cooked according to recipes from the regional sea tradition, 
was served in the public canteens of nursing homes and geriatric hospital wards of five Italian 
municipalities either along the coast or not far from the sea.  
 
Thanks to its conformation, Italy has a number of regions bordering the Mediterranean Sea 
where fishing and aquaculture are well developed. In the inland areas the farming of trout has 
spread, with Italy being one of the leading producers in Europe. This situation could ensure a 
good supply of fresh and local fish for public canteens, if the critical issues related to the 
management of the fresh product and its preparation in the kitchens are overcome. In our case 
study, two different suppliers were chosen among those closest to the canteens for their 
capacity to provide both certified (organic and Friends of the Sea) and semi-processed (i.e. 
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fillets of fish) products. The technical-organisational, logistic, economic and managerial 
aspects of the supply chain were borrowed from similar previous initiatives (see Table 2).  
 
A questionnaire-based investigation complemented the serving of fish dishes. The population 
involved in the investigation is generally weaker than the rest of the population, due to their 
advanced age and/or existing disease(s), leading to admission to a nursing home or 
hospitalisation. This is why, to avoid tiring the respondents during administration, the 
questionnaire was designed to be brief and easily completed. It included six closed-ended 
questions (Yes, No, Maybe), aimed at investigating: fish consumption habits (Q1); perception 
of the quality of fresh fish compared to frozen fish (Q2); the importance attached to freshness 
in canteen consumption (Q3); and appreciation of an innovative fish recipe (Q4-Q6). The 
questionnaire also contained two open-ended questions aimed at exploring the relationship 
between the respondents and fish (Q7 - Could you provide the name of a fish recipe that 
brings good memories to your mind?) and their interest in improving the recipe served (Q8 - 
Suggestions). 
 
The questionnaire was printed on a card which bore a brief presentation of the project on the 
front and the questions on the back. The graphics, size, and texture of the card were designed 
to make it easier for the sample of respondents to read the questions and answer them. The 
card was distributed along with the meal tray by the healthcare personnel in charge of the 
canteen service.  
 
Table 1. Distribution of the sample of interviewees by facility, location, date, portions 
of fish served, response rate and quantity of fish served 
 

Facility Place Date Interviewees 
(N) 

Portions of 
fish served 
(N) 

Response 
rate 
(%) 

Quantity of 
fish served 
(kg) 

Elderly 
care home Trieste 

31/7/2015 
20/11/2015 164 620 26.45 111.6 

Elderly 
care home 

Urbino-
Montefeltro 
(PU) 

18/9/2015 33 200 16.50 36 

Elderly 
care home Jesi (AN) 

31/7/2015 
11/9/2015 168 260 64.62 46.8 

Hospital Macerata 24/7/2015 
23/10/2015 

52 1,350 3.85 243 

Hospital 
Chiaravalle
-Loreto 
(AN) 

  6/11/2015 
13/11/2015 85 220 38.64 39.6 

Total 502 2,650 18.94 477 
 
 
The sample of population in healthcare facilities involved in the investigation comprises 502 
individuals; 75% women and 25% men. The average age of the respondents is 77; 69 for men 
and 80 for women. The over-80s make up 68% of the sample (77% of the women and 43% of 
the men); 11% of the sample is within the 65-80 age group (7% of the women and 24% of the 
men); 14% of the sample is made up of under-65s (11% of the women and 24% of the men). 
Seven percent of the sample did not provide any information concerning their age. 
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As for sample distribution in relation to the two different types of facilities (nursing home vs. 
hospital), 73% of the sample lives in a nursing home, with the remaining 27% being 
hospitalised. As can be expected, most of the sample individuals aged 65 or under (81%) are 
hospitalised, while the respondents aged 80 or over mostly reside in nursing homes (90%). 
As for the respondents aged 65-80, 64% of them reside in nursing homes, while 36% are 
hospitalised. 
 
The questionnaire was distributed when the innovative fish recipes were served, for a total of 
eight times during the experiment. As shown in Table 1, the innovative fish recipes were 
served in the canteens of five different healthcare facilities, i.e. three nursing homes for the 
elderly (Trieste, Urbino-Montefeltro, and Jesi) and two hospitals (Macerata and Chiaravalle-
Loreto). In total 2,650 portions of fish were served, corresponding to 477 kilos of boned fresh 
fillets of sea bass and gilt-head bream from Italian aquaculture facilities located near the 
places of consumption. Each portion was equal to 180g of raw fish. 

Findings and Discussion 
The average response rate is equal to 19%, varying from a minimum of 4% in the Macerata 
hospital to a maximum of 65% in the Jesi nursing home. This variability depends on the level 
of collaboration offered by the healthcare personnel involved in the distribution of the meals 
and questionnaires. In the facilities where the personnel illustrated the content of the card and 
helped the elderly to fill it in (for instance, by handing out pens or fetching glasses if necessary), 
the number of questionnaires collected was much higher. This sheds light on the need to 
better inform (and possibly train) not only the members of the managerial staff (who authorise 
the investigation) but also the workers operating in the facilities under investigation who are in 
charge of handing out the questionnaires. Moreover, in larger facilities, where the members of 
staff who distribute the meal trays might be different from those who collect them at the end 
of the meal, questionnaires may prove to be a less effective tool to reach the elderly guests. 
 
The respondents in the sample eat fish with pleasure: occasionally (52%) or often (43%). Only 
5% state that they never eat fish. Most respondents (87%) believe that fresh fish is better than 
frozen fish and that it is important to eat it at the canteen (85%). The innovative fish recipes 
were chosen by the vast majority of the sample (97%). Since hospital and nursing home 
canteens always offer two options for each course (in the case of fish, the alternative second 
course is usually a meat dish), this figure clearly shows that the innovative fish recipes 
proposed were extremely successful. Three quarters of the sample (76%) appreciated the 
recipes, while only 14% did not like them and 10% did not express an opinion. As for the 
control answer - “Q6: Would you like to eat similar dishes more often?” - 70% of the sample 
gave a positive answer, confirming the general appreciation of the dish. No gender-related 
differences have emerged within the sample (checked with t test). These results are in line 
with the minimum leftovers observed by the hospital staff at the end of the meal.  
 
As for the last two open-ended questions, our target was to determine the ratio of answers 
which can be considered a proxy of involvement in a given topic or of level of participation in 
a given matter. In the case of our questionnaire, 66% of the sample provided an answer to the 
first open-ended question. As expected, the rate of answers decreases as the age increases, 
due to greater difficulty in filling in the questionnaire. This figure shows a good level of interest 
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in the question, i.e. fairly strong involvement in the request to mention a fish-based recipe able 
to bring good memories to mind. The respondents mentioned a large number of typical and 
regional recipes, in a brief but exhaustive manner. The answers highlight the existence of a 
wide regional variety of species and preparations, which should be given greater consideration 
in collective public catering services for the elderly. Unfortunately, the current trend in catering 
services is to make the dishes increasingly uniform. In order to reduce preparation times and 
costs, pre-sliced frozen fish products are preferred; also, in order to facilitate consumption, 
species and preparations with reduced risk of finding bones are often chosen. Conversely, the 
results of our questionnaire clearly show that fish is ever-present in the food memory of the 
interviewees and calls positive past experiences to mind. It is not a neutral food, but rather an 
extremely evocative one. In some cases, the respondents even quoted dishes linked to the 
preparation of food in their families (“the mussels my mother used to make” or “fish soup made 
with heart”).  
 
Therefore, the decision to present recipes belonging to the regional cooking tradition seems 
particularly well-founded, as this makes it possible to devise menus which are, at the same 
time, balanced from a nutritional point of view and able to meet the wide set of needs of elderly 
consumers, such as the pleasantness of meals, conviviality, and consistency with personal 
eating habits prior to admission. The European project PERFORMANCE (performance-
fp7.eu) also focused on the extreme importance of making the recipes palatable, concentrating 
on the texture and look of the food, in order to counter the loss of appetite typical of elderly 
individuals (especially those who have trouble swallowing their food due to stroke or 
dementia), which may eventually lead to malnutrition or general worsening of the person’s 
whole clinical picture. 
 
The variety of answers collected in our investigation also indicates that it would be interesting 
to assemble, starting with the very people who eat in the canteens of healthcare facilities, a 
collection of fish recipes based on their memories and regional traditions, which could be used 
as a source for the creation of participative menus. 
 
The second open-ended question was answered by only 11% of the sample. This figure can 
be interpreted in two ways. There may have been a “physiological” decrease in the 
respondents’ level of interest (due to their age and their being in a nursing home). Or, perhaps, 
contributing to the creation of the menus (being asked to provide suggestions) might be seen 
as less involving, compared to the emotional charge of calling to mind fond memories of fish 
recipes from one’s past. Hence, there might be more limited willingness to answer the 
question. If the second hypothesis were true, the figure would be in line with an attitude of 
“shrinking of responsibility” during canteen meals, already detected in the literature (Roos et 
al., 2004). Adults tend to delegate decisions concerning the choice of raw materials and 
preparation methods to those in charge of the catering services. Hence, this attitude might be 
linked not to lack of interest but rather to trust in the service, which lightens the burden of 
responsibility linked to the consumption of fish. Indeed, according to a study in 2014 by Ismea  
(the Italian national Institute for the analysis of the agro-food market)  on infrequent consumers 
of fish (those who eat it once/twice a week or less), the main obstacles to fish consumption at 
home are: limited trust in retailers, above all for what concerns freshness; the fact that fish is 
delicate and perishable; the skills needed to purchase and prepare it; the time required to cook 
it; the potentially unpleasant preparation; and the price of fish. All these elements do not come 
into play when fish is eaten in a canteen. 
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Moreover, canteen meals have been linked to healthier, more sustainable behaviour. In other 
words, adults behave more virtuously when eating at the canteen than when eating at home 
(for instance, they eat more fish and vegetables) (Roos et al., 2004). For all the above reasons, 
the canteens of healthcare facilities seem the ideal place to promote the consumption of fish. 
 
Few answers were provided to the last question (Suggestions), but it is useful to comment on 
them. Most suggestions are requests for different species (especially squid, but also sole, gilt-
head bream, pilchard, No anchovies!) and different preparations (for instance, when roasted 
it’s tastier, grill it, boiled fish, a fish broth, risotto). The most common request concerns fried 
fish or mixed fried fish (N=11). These answers confirm the need for greater variety in the 
dishes offered, including less healthy ones (frying is generally avoided in public collective 
catering facilities), and for recipes closer to “home cooking”. Some comments mention 
excessive portions (N=4), while others concentrate on salt and other condiments (for instance, 
could have been spicier, better without tomato sauce, less sauce, not enough salt and 
condiments, too salty, season it better, prepare the fish with lemon and parsley, more salt). In 
order to address this issue, it would be sufficient to make some condiments (such as salt and 
lemon) available on the tables of the canteens, exactly like they are at home. A few comments 
express specific concerns and wishes, which are useful to improve the service: do not 
manipulate the fish, make sure it’s fresh, twice a week, canteens should be equipped for 
people with coeliac disease. Lastly, it is encouraging to note that several comments are simply 
compliments (N=11). 
 
As for the logistic, managerial, technical, and organisational aspects of this innovative canteen 
service, similar projects successfully implemented in the past have been used as reference. 
In Table 2 the main characteristics, innovations, and solutions adopted are illustrated for each 
project. The most innovative measures common in all the projects are: 
 

 careful choice of suppliers, giving priority to national or local, aquaculture, organic and 
sustainable suppliers1; 

 choice of the fresh product instead of the frozen one1; 
 attention given to the shelf-life of the product, transport and storage modes; 
 first processing (gutting, skinning, boning and transformation into fish fillets) charged 

to the producers; 
 revival  of attractive and healthy traditional recipes; 
 preparation of the recipes in the school kitchens; 
 training of the managerial and kitchen staff; 
 education and/or information for final users. 

                                                      
 

1 This is allowed by the Italian Government issued Finance Law n. 488, 1999 which establishes a direct and explicit 
link between quality, organic and local food and public sector catering. As stated in art. 59, comma 4, “Measures 
to facilitate the development of organic and quality agriculture”: “To guarantee the promotion of organic agricultural 
production of quality food products, public institutions that operate school and hospital canteens will provide in the 
daily diet the use of organic, typical and traditional products as well as those from denominated areas (omitted). 
The awarding of catering contracts will be based (omitted) on the quality of agricultural products offered.” 
http://www.camera.it/parlam/leggi/99488l.htm (accessed on 29/2/2016). 
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Conclusions: fish to increase memory and memories of the fish 
The government-supported project “Italian fresh fish in the canteens of healthcare facilities”, 
aims to promote consumption of Italian fresh fish, from fishing and aquaculture. Earlier 
initiatives concerned canteen services in schools and universities, due to the educational value 
of meals in these contexts. This project shifts the focus to elderly individuals in nursing facilities 
and hospitals. The volume of the experimentation has increased and the experimentation has 
become more complex and delicate.  
 
Our study shows that fish is not a neutral food, but a very evocative one. It is present in the 
food memory of elderly people and it is able to bring pleasant and family-related memories to 
mind. The results collected confirm the validity of the project hypothesis, which is revolutionary 
if compared to the current situation of healthcare catering services and is based on the choice 
of fresh fish products, of varieties which are commonly eaten in Italy (such as sea bass and 
gilt-head bream), prepared according to recipes that are as close as possible to the habits and 
traditions of the elderly. This makes the consumption of fish, and of meals in general, more 
pleasant and attractive, with a positive impact on the overall physical and psychological 
wellbeing of the elderly and the sick. 
 
Another important result is that, towards the end of the project, the Ministry asked that the 
service be extended to three additional facilities not initially included. Two of these are 
hospitals (Vibo Valentia and Vallo Della Lucania, in the South of Italy) which are difficult to 
reach, making it harder to manage logistics. They are also located in deprived areas, so that 
public intervention is even more valuable. The third facility is the paediatric hospital in Massa, 
Tuscany.  
 
The public administration is increasingly certain of the significant impact of the project, thanks 
to the positive feedback received. All the different actors involved in the supply chain agree 
that the project is working well. Therefore, the public administration has been emboldened to 
extend the project to include healthcare catering services for a new group - very young patients. 

Acknowledgements 
The research presented in this paper has been carried out as part of the “Italian fresh fish in 
the canteens of healthcare facilities” project carried out by Albert and supported by the Italian 
Ministry of Agricultural, Food and Forestry Policies, Fisheries Department. The funder has no 
role in study design, data collection and analysis, decision to publish or preparation of the 
manuscript. The authors thank all the project participants. 
  

2384



 

References 
Agostini, P., Marchesan, M., Moiso, V., Pagliarino, E., Scavino, G., & Troiano, E. (2015). 
Pesce italiano a mensa. La mensa del buon pesce. Guida per l’introduzione di prodotti ittici 
freschi da acquacoltura marina nelle mense scolastiche e universitarie, Albert: Rome. 
 
Ismea (2014). Il comportamento dei consumatori infrequenti di pesce, Ismea: Rome.  
 
Istat (2011). Il futuro demografico del paese. Previsioni regionali della popolazione residente 
al 2065, Istat  http://www.istat.it/it/files/2011/12/futuro-demografico.pdf (Accessed on 
14/01/2016). 
 
Istat (2013). I presidi residenziali socio-assistenziali e socio-sanitari, Istat: Rome 
http://www.istat.it/it/files/2013/12/Presidi-socio-sanitari-
assistenziali.pdf?title=I+presidi+residenziali+-+10%2Fdic%2F2013+-+Testo+integrale.pdf 
(Accessed on 14/01/2016). 
 
Morris, M.C., Evans, D.A, Tangney, C.C., Bienias, J.L., & Wilson, R.S. (2005). Fish 
consumption and cognitive decline with age in a large community study. Archives of Neurology 
62: 1849-1853. 
 
Municipality of Rome (2013). Appendices no. 2 (p. 10-11) and no. 12 (p. 7-8) to the special 
tender specification for the school catering service of the Municipality of Rome for the years 
2013-2017 (in Italian),  
http://www.comune.roma.it/PCR/resources/cms/documents/ristorazione_scolastica_allegato
2.pdf and 
http://www.comune.roma.it/PCR/resources/cms/documents/ristorazione_scolastica_allegato
12.pdf (Accessed on 27/2/2013). 
 
Pagliarino, E. (Ed.) (2013). Safe as a fish. Research and innovation along the aquaculture-
school catering chain (Sano come un pesce Ricerca e innovazione lungo la filiera 
acquacoltura-ristorazione scolastica) (in Italian). FrancoAngeli: Milan. 
 
Pagliarino, E. (2015). Innovative logistics and supply chain management for sustainable food 
public procurement. In L. Pretorius and G.A. Thopil (Eds.). IAMOT 2015 24th International 
Association for Management of Technology Conference Proceedings, Technology, Innovation 
and Management for Sustainable Growth, 8-11 June 2015 Cape Town, South Africa.  
http://www.iamot2015.com/2015proceedings/documents/P271.pdf (Accessed on 18/04/2016). 
 
Roos, E., Sarlio-Lähteenkorva, S., & Lallukka, T. (2004). Having lunch at a staff canteen is 
associated with recommended food habits. Public Health Nutrition 7(1): 53-61. 
 
Swiss Academy of Medical Sciences (1988). Elderly people in nursing homes: 
recommendations concerning their condition, way of living, and cares needed. Swiss 
Academy of Medical Sciences: Basel (Switzerland).  

2385



 

Exploring the role of parents in sustainable school food procurement 
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(Ircres), Italy 
 
Abstract: This paper aims at assessing whether and how to involve parents in public school 
food procurement. In Italy parents provide financial support to the school canteen service but 
they have a marginal role in decision-making and food education at school. The study 
assesses families’ willingness to participate in school catering decision making, their accuracy 
in predicting food preferences and choices for their children, their ability to find the right food 
compromises with their children and their propensity to consume sustainable foods. The 
results contribute to: (i) the ongoing discussion about how to help children eat a more 
sustainable diet at school and how to help parents support their children in this effort; and (ii) 
the duty of policy makers to design proper strategies to involve parents in choices relating to 
food in public catering. In particular this relates to procurement of fresh trout from local and 
organic aquaculture as a more sustainable substitute for frozen fish from heavily fished 
species such as cod and plaice. 
 
Keywords: School catering, parents, children, food choices, education, involvement 

Introduction  
In Italy, the school meal has long been used for the pursuit of social and environmental 
purposes. After the Second World War, the school canteen served as a tool to combat 
widespread malnutrition among the population and promote the principles of proper nutrition 
(Helstosky, 2006). More recently, school canteens have been places to promote fresh, organic 
and local foods1 and to prevent diseases related to poor diet such as children obesity2. In the 
last twenty years the quality of food and the sustainability of the service have grown 
considerably, thanks to increasingly careful and sensitive public procurement (Morgan & 
Sonnino, 2008). Education programmes on sustainable and healthy food multiply (Lambiase 
& Bisagni, 2014), yet the amount of food waste produced in school canteens is still huge 
(Falasconi et al., 2015). Food neophobia and pickiness - that is the avoidance or reluctance 
to eat unfamiliar foods - reaches high levels among children (Laureati et al., 2015; Finistrella 
et al., 2012).The population of children who are overweight or obese continues to increase. 
According to the Italian nutritional school-based surveillance system, called “Eye on health” 
(Okkio alla salute), 20.9% of Italian children are overweight and 9.8% are obese (Italian 
Ministry of Health, 2014).  

                                                           
1 The Italian Government issued Finance Law n. 488, 1999 establishes a direct and explicit link between quality, 
organic and local food and public sector catering. As stated in art. 59, comma 4, “Measures to facilitate the 
development of organic and quality agriculture”: “To guarantee the promotion of organic agricultural production of 
quality food products, public institutions that operate school and hospital canteens will provide in the daily diet the 
use of organic, typical and traditional products as well as those from denominated areas (omitted). The awarding 
of catering contracts will be based (omitted) on the quality of agricultural products offered.”  
http://www.camera.it/parlam/leggi/99488l.htm (accessed on 29/2/2016). 
2 With its programmes “Gaining health” (Guadagnare salute; guadagnaresalute.it) and “Eye on health” (Okkio alla 
salute; okkioallasalute.it), Italy joins the European JANPA “Joint Action on Nutrition and Physical Activity” 
programme (janpa.eu/) aimed at fostering healthy food habits at school. All websites were accessed on 29/2/2016). 
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Children’s eating habits at home are different from their habits at school, where they are 
influenced by the behaviour of schoolmates and teachers (Birch, 1980; Clenden et al., 1994; 
Herman et al., 2003). Nevertheless, children’s food acceptance and choice are largely driven 
by taste preferences and liking (Baxter et al., 2000; Caporale at al., 2009). Parents can have 
a direct influence on their children’s eating habits by increasing exposure to certain foods, 
making them more familiar at home and by supporting the choices made in school canteens 
(Salvy et al., 2008; Lytle & Achterberg, 1995; Contento et al., 1992; Contento et al., 1995).  
 
Italian families participate in public food procurement by paying the cost of the meal (on 
average around € 5.00 according to Pagliarino et al. 2013, p. 105), in whole or in part, based 
on the family income. For the poorest families the municipalities cover the entire cost of the 
service. Families also participate through the school canteen committees (in Italian 
“commissioni mensa scolastica”), that are representative bodies dedicated to monitoring 
activities (for further detail see Galli et al., 2014; and http://www.foodinsider.it/commissioni-
mensa/ruolo-commissari-mensa/).  
 
At the moment, the actions taken to increase the relationships between schools and families 
go in two directions: (i) to encourage the training of parents, with their children or for 
themselves; and (ii) to design participatory menus that take into account parents' suggestions. 
Although 74% of Italian schools include courses in food education and 66% extra-curricular 
food activities, only 35% of schools involve parents in such activities (Italian Ministry of Health, 
2014). 
 
The role of parents in food education programmes or in procurement decisions is highly 
neglected by the government. Their greater involvement would make parents more aware of 
public choices and valuable allies in achieving shared educational goals. 
 
The study has two main objectives. First, it wants to understand parents’ perception about 
sustainable choices made by the administration and their interest in being involved in the 
decision making process. This first objective is pursued through a survey with a questionnaire 
given to a sample of 500 parents. The second objective aims to explore the relationships 
between parents’ and children’s food preferences and choices, the ability of parents to predict 
consumption behaviours of their children at school, and the capacity to serve (at home) and 
recommend (at school) healthy and sustainable foods even if unwelcome. All these elements 
are analysed on a sample of 138 parent/child couples, called to express preferences, choices 
and predictions with respect to all food provided in a weekly school menu. The behaviours 
reported by parents and children are compared with the actual behaviour seen in the refectory, 
measured in terms of the amount of waste of individual dishes. 

Methodology 
In order to determine whether parents are interested in taking part in the Public Food 
Procurement (PFP) decision making process and keen on supporting innovative and 
sustainable choices by the public administration, a structured questionnaire was administered 
to a sample of 500 parents. In particular, they were asked whether they were willing to become 
members of the canteen committee. Furthermore, after presenting the hypothesis of 
introducing changes to their children’s usual school menu so as to make it more sustainable 
– i.e. introducing fresh fish from organic aquaculture to replace frozen fish of heavily fished 
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species –, the parents were asked whether they would be willing to pay a higher price for the 
school meal.  
 
In order to assess the parents’ ability to predict their children’s food preferences and choices, 
the influence of both parents’ and children’s personal taste on food habits at home and school, 
the role of the familiarity with various kinds of food, as well as the degree of responsible 
consumption by both parents and children, an experiment was carried out involving 138 
parent-child pairs. 
 
Before illustrating the research design in detail, it should be pointed out that 74% of Italian 
schools provides a school canteen service (Italian Ministry of Health, 2014). Therefore, most 
Italian children lunch at school, either at kindergarten (children under the age of 3 years), 
nursery school (3-5 years), primary school (6-10 years) or middle school (11-13 years). The 
canteen service offers a mid-morning snack (usually fruit) and lunch, from Monday to Friday, 
from mid-September to mid-June, for a total of around 200 days per year. Younger children 
have approximately one hour to eat their lunch while primary and middle school children 
generally have only half an hour. According to teachers, this reduction in time is one of the 
causes of the large amount of food waste in the dishes. An Italian meal typically includes a 
first course of complex carbohydrates (pasta or rice), a second course that serves as a source 
of protein (meat, fish, eggs, cheese, legumes) together with a side dish (salad or cooked 
vegetables) and, as a final course, fruit or dessert. Each item contributes to the overall 
nutritional quality of the meal.  
 
The children have no choice as to what to eat, since there is only one option for everybody. 
Special diets are available for ethical, religious or health reasons. The portions are pre-
determined depending on the children’s age and the pupils cannot refuse a course or get a 
second helping. Obviously they can leave what they do not like, even though the teachers, 
who eat with their pupils until primary school and are then replaced by educators, tend to 
encourage the children to eat their entire meal. In general, the menu varies depending on the 
season of the year, as there are a spring-summer and an autumn-winter menu. The menus 
are differentiated also depending on the children’s age (kindergarten, nursery, elementary and 
middle school). In the course of a week, the menu changes every day and the same weekly 
menu is repeated every 3-4 weeks. This system guarantees a great variety of recipes, to meet 
the pupils’ diverse tastes and support a high-quality diet.  
 
The research started from the school menu of a specific week (13th-17th April 2015), which 
featured all the usual recipes served in the canteen and only one innovative recipe (included 
due to its sustainability but unusual for the children and their parents). The parents were asked 
to express their opinion about each recipe (a total of around 20 recipes for each child, with a 
certain amount of variation because the menu changes depending on the pupil’s age), on a 4-
point Likert scale (not at all, not much, sufficiently, a lot) regarding: 

 appreciation of the recipe by their children;  
 recipe consumption by their children, when the recipe was then served the following 

week; 
 their own appreciation of the recipe; 
 the frequency with which the recipe is prepared at home (familiarity). 
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Lastly, the parents were asked whether they wanted to keep the recipe or eliminate it from 
their children’s school menu. 
 
The answers were collected through a questionnaire, handed out by the teachers to the 
parents and filled in at home, without involving the children, during the week preceding the 
time when the menu was actually served to the pupils. 
 
Every day of the week in which the recipes were served and immediately after lunch, the 
children were asked to assess each recipe through a similar questionnaire using the same 
Likert scale (not at all, not much, sufficiently, a lot) in relation to: 

 appreciation of the recipe; 
 recipe consumption. 

 
Lastly, the children were asked whether they wanted to keep the recipe or eliminate it from 
the school menu. The items on the questionnaire were read aloud to the younger pupils, while 
middle-school children were deemed more autonomous and asked to personally fill in the 
questionnaire. 
 
Moreover, the actual amount of food consumed by each child was measured for each recipe 
every day throughout the week at the end of each meal, by observing the leftovers on the plate 
and estimating consumption on the basis of the aforementioned Likert scale. The data 
provided by the parents and by their respective children were matched and kept as individual 
sets. 
 
The investigation was carried out in the municipality of Moncalieri (province of Turin, Italy), in 
the “Nasi” School, a comprehensive institute which includes nursery, primary and middle level 
students, and it involved two nursery school classes, an elementary school class and a group 
of students from different middle school classes.  
 
The data were elaborated by means of a descriptive statistical analysis, including pairwise 
correlation (r), as well as through the estimation of multiple regression models. 

Findings 
The questionnaire aimed at assessing the families’ interest and willingness to take part in the 
decision making process of the PFP was administered to a sample of 500 parents whose 
children have lunch at school. It was filled in by the mother in 83% of the cases and by the 
father in 17% of the cases (60% of the families have 2 children, 17% one child, and the 
remaining families have between 3 and 5 children).  
 
Importance attributed to the introduction of sustainable innovative food into the school 
menu 
Most families (54%) are not willing to pay extra to modify the school menu so as to make it 
more sustainable (the scenario presented to the families concerned the introduction of fresh 
fish of local varieties from organic fish farms instead of frozen fish of heavily caught species), 
since they believe that the current price of the lunch should cover the additional costs for 
sourcing high quality and more sustainable foods. The figures indicated as potential price 
increase options correspond to a truthful estimate of the price increase of each lunch price if 
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the school canteen offered fresh fish costing respectively € 1.00, € 2.00, € 3.00 or € 4.00 more 
than the frozen fish normally served (data calculated by Pagliarino et al., 2013). In particular, 
54% were not prepared to pay anything extra, while 24% were willing to pay 12 euro cent extra 
and 6% 3 euro cents extra. 
 
Table 1. Willingness to pay an extra price for the introduction of an innovative 
sustainable recipe in the school menu 

 
Interest in taking part in the decision making process 
The school canteen committee is the body through which parents can monitor the service and 
influence the decisions (for instance, recipes, suppliers, etc.). Most parents (75%) are not 
interested in being members of the canteen committee (hence, they are not willing to be 
actively involved in the management of the school canteen service of their children); 23% of 
parents are interested; and 2% of them are already members. 
 
Parent/child relations 
The investigation concerning the parent/child relations involved 138 pairs, of which 47 were 
nursery school parents and children aged 3-5 years, 23 were primary school parents and 
children aged 8-9 years and 68 were middle school parents and children aged 11-13 years. 
The gender distribution was: 80 girls and 58 boys; 117 mothers, 14 fathers and 7 respondents 
who did not indicate gender. 
 
 
Table 2. Parent/child distribution in terms of age and gender. 

Children school Children’s gender Parents gender 

Nursery school 47   Girls 80 Mothers 117 

Primary school 23 Boys 58 Fathers 14 

Middle school 68           No response 7 

TOTAL  138 TOTAL 138 TOTAL 138 

 
 
Considering the set of results for the analysis carried out on the different variables describing 
the food choices of each parent/child dyad, this article discusses only the data which might 
affect the PFP system, that is: (i) the criterion according to which the parents decide to keep 
a recipe or eliminate it from the school menu; (ii) the parents’ ability to predict which recipes 

Extra price (€) Percentage of families willing to pay the extra price (%) 
0,03  6 
0,06  7 
0,09  9 
0,12  24 
0,00  54 
Total 100 
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their children will appreciate at school, with specific focus on different patterns of behaviour in 
the case of traditional recipes vs. innovative and sustainable recipes. 
 
A  multiple linear regression model permits analysis of the direct relationship that binds the 
variable elimination_choice - that measures the parental choice of maintaining vs eliminating 
a recipe from their children’s weekly school menu - to a set of potential explanatory variables 
regarding children’s  age and gender and food attitude (squeamishness3), parents’ conjecture 
around their children’s preferences and choices (liking and consumption) and parents’ attitude 
regarding the recipes in the school menu (familiarity and liking). 
 
elimination_choice = αage + βgender + δliking + ηconsumption + πadaptivity + ρfamiliarity + 
Ωparent_liking + ε 
 
Model 1a. Parental recommending choice on weekly school menu recipes  

Variable Coefficient Std. 
Error 

t P>t [95% Conf. Interval] 

Age 0.014 0.005 2.760 0.007 0.0039416    0.0241542 

Gender -0.007 0.032 -0.230 0.817 -0.0700555    0.0553955 

Prediction of 
children liking 

0.010 0.064 0.150 0.879 -0.1170261   0.01365264 

Prediction of 
children 
consumption 

-0.156 0.055 -2.860 0.005 -0.2644378   -0.0479962 

Squeamishness  -0.047 0.048 -0.970 0.332 -0.1422331    0.0484499 

Parent familiarity -0.061 0.037 -1.660 0.100 -0.1332872    0.0118253 

Parent liking -0.021 0.044 -0.480 0.632 -0.1074623    0.0655225 

Constant 0.699 0.152 4.600 0.000 0.3973622    1.000251 

N = 115; R-squared = 0.3292; Adj R-squared = 0.2853 

From Regression Model 1a, it emerges that the most relevant explicatory variable in driving 
the parents’ food choices is the parents’ conjecture around their children’s food consumption 
at school.  Parents are more likely to recommend for their children those recipes they believe 
their children would eat more at school. Regression Model 1a reveals even a moderately 
significant relationship between the food choices that parents make for themselves and their 
children at home (familiarity) and the food choices they recommend for their children at school. 
Parents’ familiarity with school menu recipes, measured according to the recipes cooking 
                                                           
3 The squeamishness variable measures the children’s attitude to refuse a food if it does not perfectly meet their 
taste. In our database this variable quantifies the real children’s squeamishness and not the parents’ conjecture 
around children’s squeamishness. It will be more extensively used in data analysis exploring children’s real food 
attitudes at school.  
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frequency at home, is moderately significant and negatively correlated with the probability of 
a recipe rejection choice from the school menu.  
 
As the age of the children increases, the frequency with which the parents eliminate recipes 
from the school menu rises considerably. Indeed, there is a positive and significant correlation 
between the variable measuring the age of the children and the frequency with which the 
parents decide to remove an innovative, sustainable recipe from the weekly school menu. 
 
Model 1b. Parental recommending choice on innovative recipe  

Variable Coefficient Std. 
Error 

t P>t [95% Conf. Interval] 

Age 0.050115 0.019805 2.53 0.014 0.0104852 0.089745 

Gender 0.07602 0.09652 0.79 0.434 -0.1171173 0.269156 

Prediction of 
children 
consumption 

-0.10181 0.048713 -2.09 0.041 -0.1992817 -0.00433 

Parent 
familiarity 

-0.07912 0.057715 -1.37 0.176 -0.1946047 0.036369 

Parent liking -0.15007 0.049697 -3.02 0.004 -0.2495105 -0.05062 

Constant  0.690619 0.236175 2.92 0.005 0.2180333 1.163205 

N = 65; R-squared = 0.3857; Adj R-squared = 0.3336 

When presented with an innovative recipe in the school menu (Model 1b) – the parents’ 
decision to keep the said recipe or eliminate it from their children’s school menu is mostly 
guided by their predictions about whether their children are going to appreciate the recipe. In 
our project, this was trout from organic aquaculture, an unusual product in collective catering 
services, where the most commonly used species are those which can be easily transformed 
into frozen slices or fillets, already portioned and boned, such as cod, plaice, etc. Parents are 
more likely to recommend a new recipe for their children if they believe their children will eat 
a lot of it at school. As expected, the “familiarity” variable becomes less important in the case 
of this decision, while the variable measuring the parents’ appreciation of the recipe takes on 
greater significance. As indicated in Model 1b, the parents are more inclined to keep an 
innovative recipe in their children’s school menu if they themselves appreciate it. The parents’ 
tendency to be more selective as their children’s age increases remains unchanged.  
 
The great relevance of consumption predictions on parents’ choice of maintaining vs 
eliminating the recipes from their children’s weekly school menu means that it is crucial to 
understand whether parents are good at predicting their children’s food consumption choices 
at school.  
 
As a first step, the parents’ ability to make predictions about their children’s food consumption 
at school was analysed by means of pairwise correlation (r) between the variables concerning 
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the parents’ predictions and the actual consumption by the children at school4. As shown in 
Table 2, the parents’ ability to predict their children’s choices decreases in the case of an 
innovative recipe (r equal to 0.52 vs. 0.36). In general it is also not characterised by greater 
accuracy than the level generally indicated in the literature (Hoch, 1987; Davis et al., 1986; 
Mata et al., 2008) for what concerns the ability to predict attitudes, interests and purchase 
behaviour of peers (r=0.53) and spouses (r=0.51) or the spouses’ average accuracy of 
predicting each other’s preferences towards new product concepts (r=0.27). 

Table 3. Correlation between children’s consumption and their parents’ predictions of
children’s consumption 

Pairwise correlation

Weekly school menu recipes r= 0.52

Innovative and sustainable recipe r= 0.36

Next, a multiple linear regression model was estimated in order to determine which factors 
have a greater impact on the parents’ ability to make predictions about their children’s food 
consumption choices at school. In particular, we analysed the relationship between mistakes 
made by the parents in predicting their children’s food consumption choices at school and a 
set of potential explanatory variables, concerning children’s and parents’ personal 
characteristics and parents’ attitudes. Specifically, the variable consumption prediction is 
measured in terms of difference, in absolute value, between the food consumption declared 
by the children and the consumption predictions made by their parents. 

consumption_prediction = αage + βgender + δparent_age + Ωparent_liking + ρfamiliarity       
+ ηliking_prediction + ε 

Model 2a. Parental prediction of their children’s consumption of school menu recipes 
Variable Coefficient Std. Error t P>t [95% Conf. Interval]
Age -0.0088716 0.0094813 -0.94 0.352 -0.0276712 0.009928

Gender 0.0005896 0.0545964 0.01 0.991 -0.1076649 0.108844

Parent age 0.0072212 0.0047207 1.53 0.129 -0.0021391 0.016582

Parent liking -0.12134 0.0693446 -1.75 0.083 -0.2588375 0.016157

Parent familiarity -0.2052011 0.0625126 -3.28 0.001 -0.3291519 -0.08125

Prediction of liking 0.7083512 0.0780897 9.07 0 0.5535137 0.863189

Constant 1.040563 0.3097389 3.36 0.001 0.4264077 1.654718

N =112; R-squared  = 0.5269; Adj R-squared = 0.4999

4 The actual amount of food consumed by each child was measured every day, for each recipe, at the end of each 
meal by observing the leftovers on the plate and estimating consumption on the basis of a 4-point Likert scale (not 
at all, not much, sufficiently, a lot). These data were matched to the data provided by the parents – which consist 
of a conjecture around their children consumption - and kept as individual sets.
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As Model 2 clearly shows, the element most likely to cause mistakes in the parents’ predictions 
about their children’s food consumption is the parents’ inaccuracy in predicting the level of 
appreciation. The more the parents are unable to predict whether their children are going to 
appreciate a recipe, the more inaccurate they are at predicting consumption. If the parents 
know their children’s tastes well, then they are able to predict their children’s consumption 
choices. What emerges from Model 2 is also that parents are better at predicting consumption 
at school in relation to types of food which are more regularly cooked at home. In fact, the 
prediction mistakes made by the parents concerning their children’s canteen food choices 
decrease as the parents’ familiarity with the types of food in question increases. Moreover, the 
frequency of prediction mistakes drops when the parents themselves appreciate the foods in 
question. In brief, parents are better at making predictions on consumption in relation to types 
of food which they themselves like and cook at home.  

 
Model 2b. Parental prediction on their children’s consumption of an innovative and 
sustainable recipe. 
Variable Coefficient Std. Error t P>t [95% Conf. Interval] 

Age -0.0190192 0.0457199 -0.42 0.679 -0.1111039 0.073066 

Gender 0.2699757 0.1566207 1.72 0.092 -0.0454745 0.585426 

Parent age 0.0067821 0.0141406 0.48 0.634 -0.0216986 0.035263 

Parent liking -0.0738171 0.0820699 -0.9 0.373 -0.2391144 0.09148 

Parent familiarity 0.1578939 0.0954028 1.66 0.105 -0.0342572 0.350045 

Prediction of liking 0.6984663 0.0875601 7.98 0 0.5221111 0.874821 

Constant 0.0514797 0.6100236 0.08 0.933 -1.177171 1.28013 

N =52 ; R-squared =0.6373; Adj R-squared =0.5890 

 

The introduction of an innovative recipe seems to follow the same trends detected in the case 
of traditional recipes: the more the parents are able to formulate good predictions about their 
children’s appreciation of a certain type of food, the more they are able to make accurate 
predictions concerning actual food consumption by their children. As expected, the variable 
“familiarity” becomes less significant, and the same is true for the variable measuring the 
parents’ personal appreciation.  

When reading Table 4, it is important to keep in mind that the level of consumption and the 
level of appreciation of a given recipe - with a range of 4 equidistant values on a Likert scale: 
not at all, not much, sufficiently, a lot - are translated into a numeric scale ranging between 1 
and 4 and that the decision to keep a recipe or eliminate it from the school menu is represented 
by a dummy variable, which is 0 when the recipe is kept and 1 when the recipe is eliminated 
from the menu. 
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Table 4. Comparison between children’s effective food consumption and parents’ 
conjectures. 

 CHILDREN’S 
BEHAVIOUR  

PARENTS’ 
CONJECTURE ON 

CHILDREN’S 
BEHAVIOUR 

VARIABLE N AVERAGE  N AVERAGE 

Total recipes consumption 135 3.49  119 2.87 

Total recipes liking 135 2.83  118 2.88 

Total recipes elimination choice 135 0.39  119 0.15 

Innovative recipe consumption 60 3.67  75 2.53 

Innovative recipe liking 80 3.03  72 2.57 

Innovative recipe elimination 
choice  80 0.41  75 0.28 

 

It emerges that the schoolchildren chose the innovative recipes more often (3.67 vs. 3.49) and 
also appreciate them more (3.03 vs. 2.83) than other recipes included in the weekly school 
menu. Nonetheless, the frequency with which they decide to eliminate innovative recipes is 
higher than in the case of other, more traditional recipes (0.41 vs. 0.39).  
 
Conversely, the parents believe that their children will eat and appreciate the traditional 
recipes more than the innovative recipes. The parents’ predictions on appreciation and 
consumption are pessimistic when compared to the actual food behaviour of their children, as 
confirmed by the fact that the prediction values are always lower than the corresponding 
values describing the actual food behaviour of the children at school. Nevertheless, the 
parents are much more reluctant to eliminate recipes from the school menu than their children. 
However, they too eliminate the innovative recipes more frequently than other recipes (0.28 
vs. 0.15). 

Conclusions 
The results of the study highlight the fact that the parents’ greatest concern is that their children 
eat enough when they are at school. This is the factor which guides their decisions about 
whether to keep a recipe or eliminate it from the school menu. They keep a recipe if they 
believe that their children will eat plenty of it. These choices are confirmed by their behaviour 
at home, where they cook with higher frequency the same recipes which they tend to keep at 
school. When an innovative recipe is introduced, the parents are guided by the same concern, 
i.e. abundant consumption by their children at school. But in this case, unable to rely on their 
familiarity with the food, the parents use their personal taste as a decision-making tool.   
 
In general, it emerges that the parents tend to indulge their children’s food preferences, 
selecting recipes on the basis of predictions about consumption and appreciation. As the age 
of the children increases, this selection process becomes more stringent. 
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Reducing the amount of leftovers at school is a concern shared by both parents and school 
staff. Therefore, a higher level of parent involvement in the decision-making process would be 
extremely useful in designing successful school menus especially when the parents are good 
at predicting their children’s food choices. When compared to the values reported in the 
literature, the results of this study show low-medium reliability in relation to the children’s actual 
consumption. Furthermore, they point to a negative attitude towards innovative recipes, since 
the parents believe that their children will eat and appreciate innovative dishes less than other 
recipes and, as a consequence, tend to eliminate them. The children display the opposite 
behaviour: on average, they eat and appreciate the innovative recipes more than the other, 
more traditional ones. Overall, the parents are in most cases unwilling to eliminate recipes 
from the school menu, which confirms their trust in the nutritional choices made by the public 
administration. This might also be a reason for their limited interest in becoming members of 
the participatory decision-making body, i.e. the canteen committee.  
 
The parents base their school menu recommendations on their children’s preferences (which 
they do not seem to know that well) and on their own cooking habits and, at the same time, 
they formulate pessimistic predictions about innovative recipes. This is why the parents of 
schoolchildren do not seem to be crucial actors to be involved in the designing of more 
sustainable school menus. What might be desirable instead is their involvement in food 
education actions, so far almost completely neglected, so that the parents of schoolchildren 
can become precious allies in the innovation process pursued by the public administration 
aimed at making the supply chain more sustainable and at reducing food waste. 
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Local food and public food procurement  
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Abstract: Throughout Europe, as part of a wider concern with sustainability issues, there is 
increasing interest in alternative food supply chains. Local and organic food (LOF) is also 
gradually gaining ground among institutional customers. Public food purchases are 
constrained by the legal framework of the EU law on public procurement. The law encourages 
the use of the most economically advantageous tender (MEAT), which enables the contracting 
authority to take into account criteria other than just the lowest price. One of the restrictions to 
increasing the use of LOF items in institutional kitchens is the tedious procurement process. 
Using a case study approach, this paper explores the tendering process and its development 
from price-based competitive bidding towards anticipatory dialogue and interaction between 
the suppliers and catering personnel. The implications for SMESs are discussed. It is 
concluded that when the purchasing know-how is used wisely public catering constitutes a 
protected space for the SMEs to develop. The most important steps in increasing LOF in public 
catering are taken at local level. It requires local policy makers’ strategic decisions and strong 
commitment to long-term development work. Access to LOF items vary, and the goals in 
increasing the use of LOF need to be defined so as to address the case-specific circumstances 
and by paying due attention to those who are experts by experience, i.e. the actors of the 
catering sector and their customers. Important elements are the role of the path-breaking 
municipalities and exchange of experiences both nationally and internationally. 

Keywords: Local and organic food, municipal catering service, competitive bidding, tendering 
process, most economically advantageous tender (MEAT), anticipatory dialogue, SMEs 

 

Introduction 

Background 
As one consequence of overall striving towards sustainability there is an increasing interest in 
alternative food supply chains throughout Europe. Activity is growing around local and organic 
food (LOF) and in short food supply chains (SFSC) among grass root organisations (e.g. 
Garden Organic, 2015) as well as within public procurement (MacLeod & Scott, 2007). 
Institutional consumers providing food services comprise schools, day care centres, 
institutions of social and health care as well as the military and jails. As part of overall 
sustainability strivings, organic food initiatives across Europe and the US feature especially 
school food programmes (Kristensen et al., 2009; Morgan & Sonnino, 2008). The proponents 
stress the health and nutritional value of high quality organic food  (He & Mikkelsen, 2014), re-
localised food production and consumption relying on local partnership and community 
awareness (Risku-Norja & Løes, 2016; Sonnino & Marsden, 2006; Tikkanen, 2013) and 
environmental benefits (Rojas et al., 2011). The European Commission has collected practical 
examples on Green Public Procurement, where LOF is in several cases utilised as a means 
to promote sustainable development. The examples illustrate successful implementations of 
green tenders within the catering sector, and they provide guidance for others (EC, 2015; 

2399



 

Foodlinks, 2013).  A compilation of the arguments for and against is presented by Kneafsey 
et al. (2013). 

When the food services are publicly funded, the food purchases are constrained by the law 
on public procurement (Finlex, 2007). To secure equal opportunities for the suppliers, the law 
presumes that the tender calls are put out for competitive bidding (EU, 2014). In order to give 
the LOF suppliers a chance to be chosen, the tender calls need to be carefully designed. This 
is especially true, if “local organic” is stressed, because “organic” as such is an acceptable 
criterion. Currently the 2007 law is being revised, and some significant changes that improve 
the position of the SFSCs are expected, one of them being that the price as the only 
purchasing criterion needs to be particularly justified.   

Conceptual frame 
Increasing the use of LOF and stressing the seasonality of the food items as a means to make 
food production and consumption sustainable are among the principles of the Finnish food 
policy (VNK, 2010). The government has launched two programmes to increase the use of 
both organic and local food (MAF, 2014; VNK, 2014), and the public actors are obliged to act 
as path breakers leading the development (ME, 2009; ME, 2012; VNK, 2010).  

In this connection, “local food” refers to genuinely short supply chains, i.e. production, 
processing and consumption are geographically close to each other. In addition, the focus is 
on basic food items of local origin. These are to be distinguished from “locality food” or the 
pricy special products that are marketed as representing a certain region or certain traditional 
production mode, and the consumers of which may be very far away from the site of production 
(Risku-Norja & Løes, 2016). 

In Finland, the food business is heavily concentrated. Two major actors have about 80% of 
the market. As market leaders they have the say as to which products end up in the retail 
stores and at what price. Without either one of the major actors’ consent, the alternative SMEs 
have difficulties in getting their products to the market. Their competitive position is, therefore, 
weak and the economic situation of the small producers is often insecure. Contracts with 
institutional customers are potentially important. They provide secure income, and the 
entrepreneurs can then shift the focus from marketing to developing their core activities.   

Public food purchases are constrained by the legal framework of the EU law on public 
procurement. The law obligates the contracting authority to take into account criteria other 
than just price. It encourages the use of most economically advantageous tendering (MEAT), 
which ensures taking into consideration a variety of criteria (EU, 2014). They may deal with 
overall impacts on regional economy, employment and entrepreneurial activity and on 
environment, various specific quality attributes such as nutritional requirements, packaging 
size and their recyclability, delivery times and frequency, freshness and eventually organic 
production.  The law, thus, combines the voluntary EU directives of Green Public Procurement 
(GPP -  EC, 2008) focusing on environmental criteria and Sustainable Public Procurement 
(SPP - EC, 2010) aiming at balancing economic, social and environmental aspects of 
sustainable development (EC, 2016). 

Research task 
The research task is to explore the tendering process and its development from price-based 
competitive bidding towards anticipatory dialogue and interaction among the suppliers and 
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catering personnel. Attention is paid to the drivers and bottlenecks in implementing the LOF 
concept in Kiuruvesi and to the interplay of the tendering process and the SMEs’ position in 
the highly competitive food market.  

Materials and methods 
The research was carried out as a case study with the public catering of the Kiuruvesi 
municipality as the case. The data on the municipal catering were obtained mainly from the 
Kiuruvesi official internet web page, from one research article (Tikkanen, 2013), from four 
reports dealing with the status of local and organic food in municipal catering in Finland 
(Muukka et al., 2009), the impact of LOF on regional economy (Vänttinen  & Korpi-Vartiainen, 
2010), implementation of the LOF concept in Kiuruvesi (Risku-Norja, 2015a) and with a 
supplier’s experiences of the competitive food market and co-operation with the municipality  
(Risku-Norja, 2015b). The main data source was the semi-structured interviews carried out in 
2014. There was one group interview with the representatives of the municipality, catering 
service and its customers, and three individual interviews, two with the head of the Kiuruvesi 
catering service and one with the representative of the suppliers, the Järvifisu company (Lake 
Fish Co.). In order to improve the outcome of the interviews the questions together with a short 
summary of the data compiled by that time from other sources were sent about a week in 
advance to the interviewees. The interviews were tape recorded, and the recordings were 
analysed using Atlas.ti qualitative data analysis software. The conclusions of the interviews 
were verified by the interviewees in 2015. 

Results 

General description of Kiuruvesi municipality  
The Kiuruvesi municipality is a rural town located in central Finland, in the province of North 
Savonia (Figure 1.). The land area is 1,328 km², with the inland waters included, the total area 
is 1,423 km². With seven inhabitants per square kilometre, the municipality typologically 
represents sparsely populated rural areas, the other municipal types being core rural areas, 
urban adjacent rural areas and urban areas (Malinen et al., 2006).   

 

The population development has long been declining: in 1980 there were about 12,000 
inhabitants, today the number is about 8,800. The share of the people in active working age 
and the level of education is somewhat lower than in Finland on average, whereas the 
unemployment rate (14%) is higher compared to the average for Finland (11%) (Statistics 
Finland, 2015).  

The economic structure is strongly biased towards primary production. It provides about 26% 
of the jobs for the inhabitants, the average in Finland being 3.7%. Because of the natural 
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circumstances the Kiuruvesi region has been for decades among the major agricultural 
production areas of the country, the climate and soil are especially suited for beef and dairy 
production. 

The LOF strategy of Kiuruvesi municipality and its implementation 
Emphasising ecology, ethics and sustainable development in life style and in productive 
activity, the Kiuruvesi municipality has profiled itself as "Finland’s Capital of Sustainable 
Development” 1. The LOF concept adopted in municipal catering is an important ingredient of 
this brand, and LOF strategy has been determinedly developed since the 1990s. In the 
municipality’s strategy LOF is accounted for by stating that the proportion of the LOF items 
shall be increased gradually in order to enable local producers to accommodate their supply 
to the needs of the municipal catering (Risku-Norja, 2015a). Seasonality is an important part 
of the LOF concept, and it is accounted for; in the winter time instead of fresh tomatoes, lettuce 
and cucumber various root vegetables are used. The strategy is founded on the rich regional 
production structure of agriculture. It was adopted as one means of enhancing the 
attractiveness of the municipality, which is located in a fairly remote area and has faced 
declining population over several decades.   

The impetus to prioritise LOF in the municipal catering dates back to the 1990s. At that time, 
the municipality was economically in a very difficult situation, and something had to be done 
to reduce the costs of the municipal services, including the food services. The initiative for 
LOF came from the actors of the educational sector. In addition to the primary school of the 
municipal centre, there were 11 primary schools in the villages. The options were either to 
centralise the catering services by giving up the preparation kitchens in the village schools, or 
to do things differently in some other way. The catering personnel in the village schools 
actively advocated the possibility of continuing with the decentralised model utilising the 
possibilities provided by the local farms. It was seen as a matter of survival of the village 
schools and, along with them, as a matter of survival of the villages themselves. The 
headmasters and the teachers of the schools, as well as the village people, supported the 
decentralised model. In fact, in the village schools, the kitchens had always used products 
from the nearby farms, sometimes from their own school garden and from the forests. 
However, the approval of the motion initiated the determined development of the LOF strategy. 
In 2000, the board of the biggest of the village schools, the Rapakkojoki School with 60 pupils, 
brought forward an official motion to the municipality’s board of education, offering to become 
a pilot in the use of LOF. The school authorities approved the motion and the municipal council 
supported their decision. With the efforts of the head of the school catering service, the LOF 
concept has been gradually expanded so as to cover all schools in the municipality.   

With organisational re-arrangements in 2010, all municipal catering services were brought 
within a single administrative unit. There are now two central kitchens, one serving the schools 
and one serving the customers of the social and health sector. The latter is the responsibility 
of the Northern Savonia Federation of Municipalities, and the federation buys the meal 
services from the Kiuruvesi municipal catering. Today there are only four village schools, and 
these still have their own preparation kitchens. The LOF concept is applied in school catering, 
whereas price-competitiveness of food purchases is emphasised in social and health care. In 
2014 the share of LOF in schools was 43% and in the entirety of the municipality 23% of the 

                                                      
1 http://www.kiuruvesi.fi/Suomeksi/English  
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value of food purchases.  As a consequence of the recent organisational re-arrangement in 
2015 the two central kitchens were merged into one.  

The drivers and bottlenecks in use of LOF 
One of the main restrictions in use of LOF is the availability of suitably pre-processed products. 
Initially the LOF products were locally available potato and other tubers, vegetables, berries 
and, to some extent, also cereals, and the producers brought them directly from the farms into 
the school kitchens. The products were unprocessed, and this caused problems in the 
beginning both in terms of violations of the hygiene regulations and in terms of the extra work 
required in the kitchens. In the beginning, an extra 5% resource allocation in the municipal 
budget was allotted for the catering sector because of the increased workload. 
 
Today, when all food purchases are concentrated into one administrative unit, the volume of 
the purchases is large compared to the volumes needed in single schools. Another restriction 
is the operational environment of the municipal kitchens: the kitchens do not have 
preprocessing facilities which limits the repertoire that can be used. Therefore, small scale 
preprocessing e.g. slicing, peeling, chopping and grating the root vegetables, of the products 
before they enter the kitchen, is necessary. The availability, thus, needs to be secured both in 
terms of the volumes and preprocessing.  

Price is also important, but the price constraints can be to some extent compensated for with 
new recipes and careful menu planning.  It has required reformulation of the menus and 
recipes so as to accommodate the availability of local raw materials. Efforts have also been 
made to substitute commercial ready-made meals by developing corresponding  products 
made on the premises. In 2000, the whole catering personnel in the Kiuruvesi schools 
participated a training course on increasing the use of organic food in the municipal kitchens.  

Over the years the repertoire of local products has increased and today there are also a variety 
of local conventional and organic products. The purchased products have also been pre-
processed so as to comply with the facilities of the institutional kitchens.  

Regarding the fate of the LOF strategy, the powerful actor is the municipal council, because 
the economic resources allocated for the catering sector are decided on in the municipal 
budget. The positive attitude of the municipal manager towards LOF has been important and 
has contributed to the adoption of the concept. A contributing factor was also the fact that the 
decision-makers were willing to accept two kinds of approaches to providing the food services: 
the LOF concept was integrated into the practicalities of school catering, whereas the social 
sector continued as before.  

There are several bottle necks to the use of LOF in Kiuruvesi.  The fairly northern location of 
the municipality very much restricts the repertoire of local agricultural products. The choice of 
locally produced items is rather small, and the choice of items suitable for public catering is 
even smaller. Another problem is that the small producers cannot supply the volumes that are 
needed in public kitchens. The heavily concentrated structure of the Finnish food sector 
focusing on economies of scale poses a big problem; even though Kiuruvesi is in the midst of 
the main primary production areas of dairy and beef, the great majority of the products are 
processed elsewhere in large units. Therefore, the supply chains of the beef and milk products 
are not short, and they are not considered as being of local origin. 
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Development of the tendering process  
When the LOF concept was introduced, each school had its own kitchen, and the volumes 
needed for each school were moderate. The suppliers were found via announcements in the 
local newspaper and via personal contacts. Because the volumes were small, the products 
could be purchased without the burdensome process of competitive bidding.   

Today all purchases are centralised. Compared to the beginning, much more attention is paid 
to the competitive bidding process and information both on the process and its practicalities 
and on the needs of the catering service is delivered to the potential suppliers in advance 
before the tender calls are opened.  

Anticipatory dialogues before the tender calls are put out have become a formalised part of 
the procedure. Before the tender calls are put out, the head of the catering service sits down 
with the interested parties. In the tender calls, a number of criteria are defined and the potential 
suppliers are informed about the requirements in face-to-face discussions. The aim is to 
formulate the tender calls in such a way that local products can be chosen whenever possible. 
The producers also receive all necessary information about the volumes, delivery, degree of 
processing, packaging  and required  product qualities, so the potential suppliers know what 
is expected from them and to what they are committing themselves when they sign the 
contracts. 

This anticipatory dialogue is experienced as extremely useful both by the catering personnel 
and the suppliers. The dialogue is continuous, and mutual feed-back is also given on an ad 
hoc basis during the contract periods or when the need arises. Often this communication deals 
with practical matters. The supplier may have problems in keeping the delivery schedule or 
providing the agreed volume, or the catering sector may have unexpected changes in its 
demand. The development needs, questions arising and over all experiences are discussed 
in anticipation of the next tender call and in view of the necessary product development. The 
co-operation among the municipal catering and its suppliers is based on mutual learning. 

Discussion 
In Kiuruvesi, the LOF concept has been developed over more than 15 years. National food 
policy encourages the use of LOF and obligates the public sector to lead the development 
(MAF, 2014; VNK, 2014). However, without concrete goals and deadlines for realisation of the 
goals, they are only loose recommendations; the most important steps are therefore taken at 
local level.  The municipal decision-makers and the catering personnel in Kiuruvesi are fully 
committed to the concept, the idea has been integrated into the municipal strategy and 
necessary resources have been allocated to implement the strategy. 

The municipality’s food services are organised under two sectors, education and social & 
health care. The municipality is responsible for school food, whereas the Northern Savonia 
Federation of Municipalities is responsible for social & health care. The two authorities have 
different views regarding the LOF concept. The disagreement culminates in the short term 
cost savings aimed at by the federation, whereas the Kiuruvesi actors stress the long-term 
benefits for the regional economy and the significance of the meals as part of preventative 
health care of the inhabitants and of good care of the customers of the social & health care. 
The municipal board has accepted the dual situation, and this has led to riding on two horses: 
the share of the LOF products used in the central kitchen preparing the meals for the social 
and health care is much lower than in the kitchen preparing the school meals. There is 
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persistent pressure for cost savings, and with the merger of the two central kitchens into one, 
the discussion on the fate of the LOF strategy has been opened up again. The impact on the 
use of the LOF items remains to be seen. 

The LOF strategy in Kiuruvesi is based on the gradual increase in use of LOF, and this is 
dictated by the availability of these products. It is essential to collaborate with the suppliers, 
and implementing LOF has gone hand in hand with emergence of local suppliers (Risku-Norja, 
2015a). Co-operation has been developed especially in the anticipatory dialogues that are 
carried out among the head of the catering service and the potential suppliers, before the 
tender calls are put out.  

In Finland, the food business is heavily concentrated. Two major actors have over 80% of the 
markets. As market leaders they have the say as to which products end up for retail and at 
what price. Without either one of the major companies’ consent, the alternative SMEs have 
great difficulty in getting their products to the market. The economic situation of the small 
producers is therefore insecure, and often very difficult, and their competitive position is weak. 
Even though in some cases the entrepreneurs could get a better price by selling the products 
via retail, the long-term contracts with the municipality give them leeway to plan their activity. 
This frees resources from marketing and deliveries, and the suppliers can focus on the core 
business. The regular income also carries the enterprises over quiet periods.  The public actor 
thus provides a kind of protected space for the local suppliers, who would otherwise have 
difficulty entering the highly competitive Finnish food market.  

The MEAT approach is important for SMEs. This is especially true, if “local organic” is 
stressed, because “organic” as such is an acceptable purchasing criterion.  Various quality 
measures have to be emphasised to allow for procurement of LOF.  Formulation of the 
purchasing criteria is part of the anticipatory dialogue. The procedure has also led to recipe 
innovations and to co-production of new products in view of the needs of the public catering.  
With the anticipatory dialogue the relationship between the catering staff and the suppliers 
has gradually developed from mere business relations towards strategic partnership. 
However, it is also important to find new suppliers, both in order to expand the repertoire of 
the LOF products and to make sure that there is true competition between the suppliers; with 
only one supplier prices tend to go up.  

Over the years, the use of LOF products has gradually increased as the entrepreneurs have 
been able to fulfill the needs of public catering and of new entrepreneurs who have emerged. 
Since the kitchens do not have facilities or personnel for the time-consuming raw material 
preparation, developing small-scale pre-processing has been an important prerequisite for 
increasing the share of LOF items in the municipality’s food services.  

The most critical constraint is the poor financial basis of the municipality. Like other 
municipalities in Finland, Kiuruvesi has difficulty in coping with its responsibilities towards the 
inhabitants. The municipal catering service is statutory. The costs of the service are not paid 
by the customers directly, but they are covered by the municipality’s tax income. The service 
needs to be cost-effective, and it needs to be accommodated within the budget frame of the 
municipality. The service is thus not aiming at profits, but rather, “profitability” means economic 
feasibility in the present circumstances. Because the age structure of the population is biased 
towards older people and the unemployment rate is fairly high, there is a growing demand for 
municipal services. However, for the same reasons the tax income is constantly shrinking. 
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There is an economic “sustainability deficiency”, i.e. the municipality responsibilities exceed 
the tax income.  Generation change in the enterprises may also present a threat. Some of the 
present suppliers are approaching retirement age. The younger generation is not always 
interested to take over, and in some cases the continuation of the activity is at stake. 

So far, the LOF concept has been shown to be workable. It has brought new vigour to the food 
sector in the Kiuruvesi region, and it has fused faith also in the future of the sector’s livelihood. 
The LOF concept has also paved the way for new ideas in the regional economy. The guiding 
principle in Kiuruvesi is to prioritise local products in order to improve the municipality’s 
economy. This prioritisation does not apply only to food purchases, but to procurement of all 
the municipality’s products and services. For the public sector, the social issues are naturally 
important. Profitability, employer retention, increasing the share of LOF and a firm economic 
basis are all considered as important. The LOF strategy is seen as an important impulse for 
entrepreneurial activity. It, needs to be profitable for the entrepreneurs, but it needs to be 
profitable also for the municipality in terms of the costs of the catering services. In food 
purchases, the prioritisation order is local organic, local, domestic organic, domestic and 
imported organic. Price constraints somewhat restrict the use of organic products (Risku-
Norja, 2015a).  

Conclusions 
 Increasing the use of LOF in municipal catering is a slow process, and the most 

important steps are taken at local level.  
 It requires local policy makers’ strategic decisions and allocation of adequate 

resources.  
 It also requires strong commitment of the catering personnel to long-term development 

work.  
 Introducing anticipatory dialogue among catering staff and local suppliers as an 

essential ingredient of the purchasing procedure strengthens SMEs’ potential for 
success in tender calls. 

 In the competitive food markets, public procurement can constitute a protected space 
for the local SMEs to develop.  
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Short food supply chains and "infrastructure of the middle": the role of 
university food procurement in sustainability transition 

Stahlbrand, L. 

Wilfrid Laurier University, Waterloo, Canada 

Abstract: This paper argues that university food procurement can play an important role in 
the development of short food supply chains (SFSCs) supporting sustainable local food 
systems. The paper presents evidence from two programmes that have contributed to the 
creation of successful SFCSs in university settings – the Food for Life Catering Mark in 
England and Local Food Plus in Canada – based on detailed interviews with practitioners. The 
author herself was a practitioner (as the founder and former leader of Local Food Plus), and 
thus brings a perspective informed by both theory and praxis. The paper discusses why the 
notion of SFSCs is especially useful in describing the evolution of local and sustainable food 
systems. The paper then introduces the term “infrastructure of the middle”, and proposes that 
the understanding of SFSCs can be amplified by this concept. Infrastructure of the middle 
describes the hard and soft infrastructure that enables mid-size farmers and institutional 
purchasers such as universities to develop meaningful connections. In effect, infrastructure of 
the middle is the operationalisation of SFSCs, to move beyond direct markets into working 
relationships with larger purchasers. The author adapted the term from Kirschenmann et al.’s 
concept of “agriculture of the middle”, which describes the mid-size farms and ranches most 
capable of meeting the needs of a sustainable local food system. A typology of infrastructure 
of the middle is presented briefly (Stahlbrand, forthcoming). The paper concludes with a 
discussion of how SFSCs and infrastructure of the middle can be positioned within 
Sustainability Transition Theory.     

Keywords: University catering, university foodservice, public sector procurement, 
infrastructure of the middle, sustainable food, local food, Soil Association, Food for Life 
Catering Mark, Local Food Plus  

 

Introduction 

Background 
The term "Short Food Supply Chains" (SFSCs) has gained credence over the last decade 
among policy makers and academics, especially in Europe, as a term of choice to describe 
emerging alternative food networks which feature local food with a distinctive ethical 
association. In a comprehensive report for the European Commission, Kneafsey et al. define 
a SFSC as follows: "The foods involved are identified by, and traceable to a farmer. The 
number of intermediaries between farmer and consumer should be 'minimal' or ideally nil" 
(Kneafsey et al., 2013, p. 13). They point out that, unlike the term "local food systems", which 
is focused on distance, short food supply chains are about reducing the number of hands food 
passes through from the farm to the eater. Kneafsey et al. acknowledge that, in and of 
themselves, SFSCs do not guarantee a commitment to environmental principles or a reduction 
in GHG emissions, yet "it is clear that ethical, social and environmental concerns, in addition 
to quality aspects are the key drivers of consumer interest in this sector" (Kneafsey et al., 2013, 
p. 14).   
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Kneafsey et al. credit Marsden et al. (2000) and Renting et al. (2003) for shaping the early 
discussions around SFSCs. Both of these sets of authors identify proximity between the 
producer and the consumer as only one of several attributes of SFSCs. As Renting et al. point 
out,  

“SFSCs on the one hand 'short-circuit' the long, anonymous supply chain characteristics 
of the industrial mode of food production. On the other hand, producer-consumer 
relations are 'shortened' and redefined by giving clear signals on the provenance and 
quality attributes of food and by constructing transparent chains in which products reach 
the consumer with a significant degree of value-laden information. Lastly, SFSCs are an 
important carrier for the 'shortening' of relations between food production and locality, 
thereby potentially enhancing a re-embedding of farming towards more environmentally 
sustainable modes of production" (Renting et al., 2003). 

The growth of interest in SFSCs is in keeping with recent trends throughout North America 
and Europe toward what are sometimes referred to as Alternative Food Networks (AFNs) or 
Values-Based Supply Chains (VBSCs) – the mix of networks, movements, projects and 
businesses that promote a systemic approach to relocalising food while addressing 
environmental and social sustainability (Barham, 2002; Blay-Palmer, 2011; Goodman, 2004; 
Hardesty et al., 2014; Lerman, 2012; Levkoe, 2011; Morgan et al., 2006; Stevenson & Pirog, 
2008). These have been largely focused on direct farm sales, farmers markets and box 
delivery schemes. To date, SFSCs have had minimal uptake in institutional procurement, 
despite the fact that this area has enormous potential for scaling up and out the volume of 
such food across the system (Friedmann, 2007; Morgan & Morley, 2014; Morgan & Sonnino, 
2008; Roberts et al., 2014) 

Research Task  
The research task is to evaluate two organisational approaches - the Food for Life Catering 
Mark in England developed by the Soil Association, and the Local Food Plus programme in 
Canada -as examples of SFSCs in university settings. This paper argues that universities are 
especially well-positioned to play a key role in the development of short food supply chains 
(SFSC) that support the growth of more sustainable local food systems.   
 
In addition, this paper proposes that the notion of SFSCs can be deepened by incorporating 
a new concept – "infrastructure of the middle". This concept builds on the term "agriculture of 
the middle" developed by Kirschenmann et al. to describe the mid-sized farms and ranches 
which "operate in the space between the vertically-integrated commodity markets and direct 
markets" (Kirschenmann et al., 2008, p. 3). The concept of infrastructure of the middle is also 
informed by Morley et al.'s concept of the "missing middle" which emphasises the need for a 
"mechanism by which small producers can collectively access a middleman facility that 
enables them to trade with large customers…[including] public procurement consortia" (Morley 
et al., 2008, p. 2).  

As used in this paper, infrastructure of the middle emphasises the importance of both hard 
and soft infrastructure in supporting universities to procure from SFSCs. Typically, universities 
in both North America and Europe contract out their foodservices to global corporations which 
are geared towards farmers and distributors providing high-volume, anonymous products. 
This generally excludes small and mid-size farmers and processors. Infrastructure of the 
middle refers to the networks, resources, facilities and relationships that enable mid-size 
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farmers and institutional purchasers such as universities to develop meaningful connections. 
In effect, infrastructure of the middle is the operationalisation of SFSCs to enable them to 
move beyond direct markets into working relationships with larger purchasers such as 
universities. 

Methodology 
This paper takes a qualitative approach to exploring the role of SFSCs in university 
procurement. It is based on 67 detailed semi-structured interviews with practitioners, and is 
informed by both theory and praxis. The author was a practitioner, as the founder and former 
President of Local Food Plus, the Canadian civil society organisation which pioneered 
procurement of sustainable local food in partnership with the University of Toronto. As such, 
this paper brings insights gleaned from the daily experience of wrestling with supply chain 
issues. The interviews were conducted between 2013 and 2015. In England, they included 
Soil Association staff responsible for the Food for Life Catering Mark and staff at leading 
universities using the Catering Mark, as well as farmers, processors, and distributors taking 
part in the scheme. Interviews in Canada included Local Food Plus staff, University of Toronto 
staff and administrators, as well as a range of suppliers.   
 
The paper begins by outlining the two organisational approaches to procurement that are the 
subject of these case studies. The paper then discusses why the notion of SFSCs is especially 
useful in describing the evolution of local and sustainable food systems. The paper proposes 
that the understanding of SFSCs, especially in institutional settings, can be amplified by the 
concept of infrastructure of the middle. A typology of infrastructure of the middle is presented 
(Stahlbrand, forthcoming). The paper concludes with a discussion of how SFSCs and 
infrastructure of the middle can be positioned within sustainability transition theory.  

The Case Studies 

Background  
The supply chains of two English universities using the Food for Life Catering Mark, and one 
Canadian university working with the Local Food Plus (LFP) programme, are analysed. The 
English Universities are Nottingham-Trent, a university of about 27,000 students in the 
Midlands city of Nottingham with a self-catered food service, and University of the Arts London, 
a multi-campus university of about 26,000 students in downtown London which works with a 
contracted domestic caterer. The Canadian university is the University of Toronto, one of the 
largest universities in North America with 85,000 students over three campuses. The focus of 
this study is on the downtown (St. George) campus, with about 60,000 students. 
 
The Food for Life Catering Mark  
The Food for Life Catering Mark is a project of the Soil Association, which describes itself as 
"the UK’s leading membership charity campaigning for healthy, humane and sustainable food, 
farming and land use" (“The Soil Association - About Us,” n.d.). The mark grew out of the Food 
for Life Partnership, a programme launched in 2007 to transform food culture in British schools. 
The Catering Mark was launched two years later in order to provide third party certification to 
institutional foodservice providers. It offers a ladder for improvement, with bronze, silver and 
gold awards to encourage progress. By moving through the three levels, foodservice operators 
demonstrate an increased commitment to four principles: 1. serve fresh food; 2. source 
environmentally sustainably and ethical food; 3. make healthy eating easy; and 4. champion 

2412



 

local food producers. More than 1.6 million certified meals are served every weekday. More 
than 35 universities currently use the Catering Mark (“The Food for Life Catering Mark,” n.d.).  
 
The Local Food Plus Programme  
The Canadian case study focuses on the partnership between the civil society organisation 
Local Food Plus (LFP) and the University of Toronto. Although the LFP programme was 
significantly less resourced and embedded than the Food for Life Catering Mark, at its launch 
in 2006 it marked the first time that a Canadian university made a formal commitment to 
purchase sustainable local food. (At that time, Local Food Plus was known as Local Flavour 
Plus; the organisation has been in hiatus since 2014.) (Girard, 2006; Local Food Plus, 2006).  
 
At the time of the launch, the University of Toronto had both self-operated units and cafeterias 
operated by Aramark, a global foodservice company. As part of a programme of continuous 
improvement, participating cafeteria agreed to purchase 10% of the dollar value of their food 
in the first year, with a 5% increase each year, from farmers and processors who carried the 
“Certified Local Sustainable” mark developed by Local Food Plus (confidential document, 
University of Toronto, 16 January 2006).    

The centrepiece of the LFP programme is a farm certification that encourages a transition 
towards more sustainable practices. The certification standards are based on five guiding 
principles: 1. Employ sustainable production systems to reduce or eliminate synthetic 
pesticides and fertilisers, and conserve soil and water; 2. Provide healthy and humane care 
for livestock; 3. Provide safe and fair working conditions for on-farm labour; 4. Protect and 
enhance on-farm biodiversity and wildlife habitat; and 5. Reduce on-farm energy consumption.  

LFP certification is unique in its effort to combine local with sustainable practices. Farmers 
must achieve a score of 75% or better to be entitled to call their operation “Certified Local 
Sustainable” (Local Food Plus, 2009).   

Conceptual frame – advantages of SFSC terminology 
As Marsden points out, one of the contributions of the term SFSC is that it allows an 
examination of how supply chains are "built, shaped and reproduced over time and space", a 
conceptually richer approach than simply a measurement of the unilinear distance of product 
flows (Marsden et al., 2000, p. 424).  
 
 Evidence from the case studies analysed for this research confirms that the concept of the 
SFSC resonates deeply with developments in university procurement that enhances 
opportunities for sustainable food systems, and adds nuance to other commonly used terms 
such as "local food", "alternative food networks" (AFN) or "values-based supply chains" 
(VBSC). The following section elaborates those nuances. 

First, SFSC encompasses more than local food. Because it highlights the central role of the 
food chain and the producer-consumer relationship, as distinct from the physical location of 
food production, it can embrace fair trade and diaspora-based foods, essential in multicultural 
societies. This acknowledges that, for the foreseeable future, a just food system will include a 
global exchange of many products (coffee, tea, chocolate, sugar and rice are prime examples) 
which can be traded ethically.  
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"Short" also implies a more direct route. In this sense, SFSCs indirectly exclude "ultra-
processed foods", a term developed by Monteiro et al. to describe "a vast range of palatable 
products made from cheap ingredients and additives” (Monteiro et al., 2013, p. 22). Monteiro 
et al. developed this term to describe food that is typically high in fat, sugar and salt, made 
with processing aids and highly refined ingredients, and often aggressively marketed by 
transnational corporations. Ultra-processing is fundamentally a process of distancing food, 
independent of the actual geographical distance, because it distances food from nature and 
holistic health. In this way, the term "short" opens the door to inclusion of nutritional needs and 
benefits as part of the definition of sustainability. 

Second, unlike the term "alternative food networks", the term SFSC is a neutral description 
which doesn’t imply relative stature. The term AFN inherently marginalises the emerging food 
system by describing it in relation to the mainstream or dominant system. By contrast, the term 
SFSC is positioned as a positive project with the potential to become the norm.  

Third, because it emphasises directness of relationships as a key variable, SFSC is a more 
functional and practice-based term than values-based supply chain. Stevenson and Pirog 
argue that VBSCs are "distinguished from traditional food supply chains by the combination 
of how they differentiate their products (food quality and functionality, and environmental and 
social attributes), and how they operate as strategic partnerships (business relationships)"  
(Stevenson & Pirog, 2013, p. 3). They contend that VBSCs are supply chains that are mutually 
supportive, collaborative, cooperative and community-engaged.  However, the term itself is 
not explicit about whose values are being counted. It can be argued that the conventional food 
system is also values-based – based on narrow values of efficiency, competition and low price, 
which exclude values about health and nature.  

Results and Discussion 

Enriching the term SFSC 
The term SFSC describes the chain itself as the defining feature. This is compatible with the 
concept of infrastructure of the middle, which concerns itself with the universe of relationships, 
not just where the food is produced. In other words, SFSCs and infrastructure of the middle 
are about the "to" in such phrases as "farm to table", "field to fork", or "farm to cafeteria". Both 
SFSCs and infrastructure of the middle acknowledge what happens in between.  
 
However, the concept of infrastructure of the middle goes beyond the notion of a food chain, 
which implies linearity and a single direction leading from farmer to consumer. Infrastructure 
of the middle is not inherently unidirectional. As Slow Food advocates argue, consumers must 
take on a new role where "Consumption becomes part of the productive act and the consumer 
thus becomes a co-producer" (“Slow Food Manifesto for Quality,” n.d.). Infrastructure of the 
middle is about communication from farmer to consumer, and from consumer back to farmer. 
At its most effective, it is a set of relationships and a co-learning system that includes dialogue 
and negotiation. Indeed, it has the potential to embrace the entire food cycle including inputs 
and food waste, both of which are often left out of discussions about food supply chains.    

However, perhaps the most important contribution that infrastructure of the middle can make 
to thinking about food supply chains is that it takes the discussion beyond conceptualisation 
to operationalisation. As SFSCs grow in numbers and complexity across Europe and North 
America, a key challenge is how to scale up and out, as the system shifts from the early 

2414



 

adopters to the early majority. The next section of this paper presents a typology of 
infrastructure of the middle that attempts to add operational details to an understanding of how 
university procurement can contribute to the scaling up and out of SFSCs.   

A typology of infrastructure of the middle 
This typology of infrastructure of the middle has emerged from analysis of the successful 
application of the Food for Life Catering Mark and Local Food Plus programme in England 
and Canada, respectively. The typology is based on the data collected, combined with the 
author's in-depth experience of the challenges faced in promoting and implementing university 
procurement of local and sustainable food. This paper presents a brief introduction to the ten 
organisational characteristics that are present in the university-based sustainable local food 
initiatives studied here. (The typology is developed more fully in a forthcoming paper 
(Stahlbrand, forthcoming).)  These characteristics include both actors and capacities. 
Conventional foodservice supply chains are controlled by a handful of multinational 
foodservice providers and distributors. A distinguishing characteristic of infrastructure of the 
middle is that it distributes power and benefits throughout the system, both directionally and 
sectorally. In considering infrastructure of the middle, the "universe of relationships" must be 
assessed, rather than any one element. The ten organisational characteristics are: 
 

1.  The need for an "anchor institution" - Anchor institutions, defined as "large 
public or nonprofit institutions rooted in a specific place, such as hospitals, universities 
or municipal governments" (Dragicevic, 2015, p. 5), are essential because they can 
use their purchasing power to create long-term stable markets that attract and support 
mid-size farmers and processors who have the capacity to feed large cafeteria. 
Universities in both the UK and Canada qualified as anchor institutions. 
2. A civil society organisation (CSO) providing leadership - Evidence 
suggests that much work related to the development of sustainable local food systems 
has been initiated by public interest CSOs (Blay-Palmer et al., 2013; Campbell & 
MacRae, 2013; Friedmann, 2007; Morgan & Morley, 2014; Orme et al., 2011), despite 
the fact that food production, processing, distribution and sales are generally 
considered the purview of the private and for-profit sector. Local Food Plus and The 
Soil Association are examples of such CSOs.    
3. A tool to measure progress towards sustainability - Scaling up and out 
means farmers producing at volume and selling to parties with whom they have no 
direct relationship, frequently through an aggregator or distributor. Tools, often in the 
form of certification schemes, offer a way to identify values and best practice beyond 
personal relationships, as well as to protect all parties from greenwashing and dilution 
of the values proposition. Both the Soil Association and Local Food Plus had 
sophisticated certification tools. 
4. Individual champions - Champions break down silos within an institution to 
make a new approach to food procurement possible. In a university setting, for 
example, they can initiate conversations among foodservice, waste management, 
student recruitment and fundraising – parts of the institution that rarely talk to one 
another – to discuss how sustainable local food procurement can be leveraged to 
benefit the larger institution and its public purposes. In addition to being committed to 
larger public purpose principles, champions must hold a position of some authority, 
and possess a range of social skills and competencies.  Both the UK and Canadian 
cases studies feature champions in many key roles, including university 
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administrators, heads of sustainability and foodservice,  and chefs, as well as 
champions among partnering food suppliers. The term "champion" is deserved 
because the functions fulfilled lack system embeddedness and incentives, and require 
personal courage, talent and commitment. 
5. A self-operated foodservice or domestic foodservice contractor - 
Currently, global foodservice contractors are the norm in institutions. However, their 
business model - based on volume purchases of standardised low-cost food from 
anywhere - is incompatible with sustainable local food systems. Global foodservice 
corporations also have rules and regulations that discriminate against mid-size 
producers such as minimum volume requirements or minimum insurance 
requirements. In both the UK and Canada, the facilities that were most effective at 
supporting local and sustainable food were either self-operated units or worked closely 
with domestic caterers.    
6. Innovative private sector companies - Infrastructure of the middle is rich in 
B2B (business to business) relationships, which have been identified as fundamental 
to the growth of local economies (Shuman, 2015), much as they are to conventional 
economies. They include processors, distributors, aggregators and other food 
businesses. Many are innovators, interested in reconfiguring resources, not just 
mobilising them (Marsden, 2010; Marsden & Smith, 2005). Unlike global corporations, 
these "new food-economy SMEs" (Blay-Palmer & Donald, 2006) are regionally-based 
and independent. In both the UK and Canada, innovative entrepreneurs saw their 
university sales as part of a strategy to differentiate themselves in the market.  
7. Public policy and public education capacity - This role may be played by a 
civil society organisation, an anchor institution, or an actor with dedicated capacity, 
such as a food policy council. This capacity is essential because it contests the 
hegemonic activities of global food companies. Eventually, this capacity must be 
buttressed and embedded in policies of institutions and/or governments. Food literacy 
which includes sustainability is a key component of food system transformation, 
because an engaged and educated consumer is more likely to choose products that 
foster sustainable local food systems.  In England, the Soil Association has a public 
education function to present emerging research and policies that enhance 
sustainability. This was also part of LFP's mandate in Canada. 
8. Marketing and promotion capacity - Marketing and promotion capacity is 
essential to motivate and normalise sustainable procurement initiatives. It can 
encourage the involvement of new actors, create transparency, and move towards 
normalising the products and values of sustainable local food systems, thereby 
establishing the purchase of sustainable local food as an everyday habit. In both 
England and Canada, there was significant promotion at the universities themselves, 
as well as by the CSOs through signage, mainstream and social media, trade show 
booths, participation in food celebrations and fairs, and public speaking. The Soil 
Association also holds an annual Catering Mark Awards dinner to recognise 
champions who have contributed to the success of the mark.   
9. Connection to community and environment - Infrastructure of the middle 
challenges "agribusiness" at the level of its fundamental presumption – that food is 
essentially a private sector activity that belongs in the private sphere, removed from 
public interest issues such as health and sustainability, costs which are externalised 
by agribusiness. In contrast, the underlying assumption of sustainable local food 
systems is that food is a policy matter that affects such public goods as identity, 
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heritage, environment, and so on.  In both the UK and Canada, public policy goals 
were explicitly recognised, and sustainability requirements were important and 
prominent features of both certifications. 
10. Existence of food hubs - Blay-Palmer et al. argue that food hubs are "vehicles 
for sustainable transformation of the dominant food system". They define food hubs as 
"networks and intersections of grassroots, community-based organisations and 
individuals that work together to build increasingly socially just, economically robust 
and ecologically sound food systems that connect farmers with consumers, as directly 
as possible" (Blay-Palmer et al., 2013, p. 524). Hubs are spaces of aggregation, 
transformation and collaboration. They offer opportunities to pool resources to provide 
hard infrastructure such as warehouses, loading docks, processing facilities and 
meeting spaces. But they can also be part of soft infrastructure, in that they are spaces 
for relationship-building, and clearing houses for innovation and information-sharing. 
Hubs are essential to the development of infrastructure of the middle because they can 
provide both hard and soft infrastructure that few infrastructure of the middle 
businesses can bear alone. In both the UK and Canada, the universities themselves 
acted as physical hubs, receiving and preparing food, and bringing together various 
actors in new ways. The CSOs acted as virtual hubs (Campbell & MacRae, 2013), 
forming critical relationships, providing tools, expertise and support. 

 
Conclusions 
The focus of this paper is ultimately how the transition to more sustainable and local food 
systems can happen. Sustainability Transition Theory (STT), and the Multi-Level Perspective 
(MLP) in particular, have made important theoretical contributions in linking technical and 
social innovation (Geels, 2010, 2011; Shove & Walker, 2007, 2010; Smith, 2006). The 
following is a brief discussion of how SFSCs and infrastructure of the middle can be positioned 
within STT.     
  
By focusing on university procurement and arguing that procurement is a key tool of the 
sustainability transition, this paper extends the range of STT. This paper also enriches and 
addresses gaps in STT by providing operational details of the sustainability transition in 
university food procurement, as it has ensued in the case studies presented here. 

Notably, both the Food for Life Catering Mark and the Local Food Plus certification represent 
deliberate attempts to shift responsibility for sustainability transition away from individual 
consumer behaviour and purchases, towards collective and policy responses through 
institutional procurement. University key informants stated in several interviews that 
certification helped them to set procurement goals, and remain current around sustainability 
trends. Farmers, processors and distributors who supplied the universities confirmed that 
certification motivated them to adopt more sustainable practices or source more local food in 
order to get and keep university contracts. This constitutes a breakthrough in the dominant 
discourse about sustainability, which usually identifies the individual, not institutions or 
governments, as the key mover. 

This analysis suggests that the missing link in food chains that can support a scaling up and 
out of local and sustainable food systems is the weakness of the connective tissue – the 
processors, distributors, aggregators, connectors, advocates, marketers and foodservice 
providers – to manage the sustainability transition, rather than the ability of farmers to produce 
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enough food.  The connective tissue can be collectively referred to as infrastructure of the 
middle. 

The concept of infrastructure of the middle can add theoretical depth to the conceptualisation 
of sustainability transitions in the food system in general, and SFSCs in particular, because it 
demonstrates how this universe of relationships has the potential to embed public sector food 
procurement in local society, nature and economies. In effect, infrastructure of the middle is 
the operating system, not only of SFSCs, but of embeddedness in socio-technical systems for 
sustainable food transitions.  
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(Abstract only included at author’s request) 

Abstract: This research paper examines a number of schools which have been engaged in 
implementing an important new UK school food initiative - Universal Infant Free School Meals 
(UIFSM).  The paper examines the practices of school catering managers, and shows how 
managers may choose practices which have the potential to increase or reduce take-up of 
school meals by children.  It considers the following: (i) quality of food on school menus and 
presentation during the dinner hour; (ii) food waste levels; (iii) best ways to change the menu 
when introducing healthier and more sustainable food; (iv) proper management of external 
caterers; (v) dining room environment; (vi) proper supervision in dining rooms; (vii) packed 
lunch policy; and (viii) communication with parents. 

Keywords:  Catering manager, menu, dining room, food waste, communication 
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Abstract: Caterers in public service institutions are increasingly encouraged to procure local 
and organic foods, and to become active partners in promoting healthy and sustainable diets. 
Food for Life (FFL)1 is an initiative led by the Soil Association that supports caterers, schools, 
hospitals, children’s centres and other institutions in taking steps to enhance good food culture 
and, notably, to increase their use of ingredients that are local, organic, seasonal, fair trade 
and better for animal welfare. As a whole settings programme, one attraction of FFL is that it 
can have multiple and systemic impacts that extend beyond those that accrue to local farmers 
and producers. Such forms of holistic understanding are critical in order to bring together 
stakeholders with different priorities in relation to local food system reform. The aim of this 
paper is to show how Social Return on Investment (SROI) research has been used to assess 
the value of Food for Life and the potential of the methodology in driving public food 
procurement policies particularly at local and regional levels. SROI case study analyses of 
FFL show that the initiative delivers tangible benefits to schools (and the educational sector 
more widely); health agencies and their strategic partners; community groups and other 
voluntary agencies; caterers - as well as to local food businesses. Where the programme has 
been commissioned as part of a local authority local food strategy, this can be expressed as 
a SROI ratio of £4.41 of social value created for every £1 of investment. Sensitivity analysis 
showed that the range of values was closely clustered around the £3 to £5 range. SROI 
analyses of FFL have been innovative because they take into account a considerable body of 
evidence from local stakeholders, evaluation fieldwork and external research to develop a 
whole system account of the social value of a healthy and sustainable food settings and area-
based programme. This type of research can be used to inform policy makers of benefits of 
coordinated action with public service caterers. It also provides additional support for 
producers and farmers seeking to mainstream the supply of sustainable food through leading 
catering services. 

Keywords: Sustainable food, local food, public procurement, catering, social return on 
investment (SROI) 
 

Introduction 
Catering in public service settings such as schools, workplaces and hospitals is increasingly 
recognised as having an important place in the promotion of healthy and sustainable diets. In 

                                                      
1 http://www.foodforlife.org.uk/ 
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England, adults consume at least a third of their daily calorie intake while at places of work 
(NHS, 2015) and there are similar estimates for children attending school (Kaphingst & French, 
2006). Thirteen percent of all meals eaten out of the home are provided in healthcare 
environments (WRAP, 2014). National figures point to the importance of food in other settings. 
In England, almost 2 million students attend 133 higher education institutions (HESA, 2014), 
4.7 million children aged 0-5 years attend 82,000 registered childcare providers (DfE, 2014), 
and more than a quarter of a million people aged 65 and over are living in one of over 15,000 
care homes in England and Wales (ONS, 2014). The significance of these settings becomes 
amplified when put into a life-course and ecological perspective; people move in time and 
space through multiple settings and settings themselves can interact, especially when in 
spatial proximity to one another. Even small shifts in the procurement practices of caterers 
and food services in these environments can therefore have an important impact for producers 
and suppliers, not least those engaging the local and organic food sectors.   

The purpose of this paper is to examine the role of a national programme, Food for Life, in 
changing the procurement and wider food related practices in public service settings. We 
argue that an essential feature of the programme has been to create multiple and systemic 
impacts that extend beyond those that accrue to local farmers and producers. Such forms of 
holistic understanding are critical in order to bring together stakeholders with different priorities 
in relation to sustainable food system reform. We start by outlining the mission, operation and 
evolution of the Food for Life programme in England. We then examine the application of the 
Social Return on Investment (SROI) methodology in two local authority areas that have 
actively implemented the programme. The implications of this research are then discussed in 
the context of driving public food procurement policies particularly at local and regional levels.  

Soil Association’s Food for Life programme 
 
Overview of the programme 
Food for Life is a Soil Association initiative, which began life in 2003 and developed into an 
award-winning national programme to transform school food culture thanks to funding from 
the Big Lottery Fund. The Food for Life vision is to make good food the easy choice for 
everyone, whoever and wherever they are. The Soil Association is a charity based in the 
United Kingdom. Its activities include campaign work on issues including opposition 
to intensive farming, support for local purchasing and public education on nutrition; as well as 
the certification of organic food. It developed the world's first organic certification system in 
1967 - standards which have since widened to encompass agriculture, aquaculture, ethical 
trade, food processing, forestry, health & beauty, horticulture and textiles. Today it certifies 
over 80% of organic produce in the UK (Soil Association, 2012). 

Building on evidence of positive impacts in both primary and secondary schools (Jones et al., 
2012; Orme et al., 2011) Food for Life now includes tried and tested approaches to 
transforming food culture in a wide range of settings including early years, hospitals and care 
settings. The Food for Life programme takes a whole system approach to food, changing both 
the food environment and food culture within which people make choices. The programme 
defines ‘good food’ as: 

 A healthy and sustainable diet: less high fat/salt/sugar/processed food and less but 
better quality meat; more fruit and vegetables, whole grains and sustainable fish. 
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 Quality food you can trust: more fresh, local, seasonal, environmentally sustainable 
food, with low climate impact and high welfare standards. 

 Eating together: more opportunities for social contact through food, building families 
and communities and tackling loneliness  

Food for Life local authority commissioned programme 
A number of local authorities in England have commissioned FFL to support delivery of their 
priorities, with some areas now looking beyond their initial focus on schools to connect with 
food in other settings. FFL locally commissioned programmes involve a coordinated approach 
between networks of schools, food producers, food suppliers, caterers and other agencies. 
Each local programme is tailored to meet the needs, priorities and capacity for action in the 
area. A commissioned local programme for schools would usually involve coordination and 
support for settings through a Local Programme Manager, and a programme of training 
courses for school staff, caterers and others on cooking skills, food growing skills, linking 
schools to farms, setting up school farmers markets, and food policy and leadership. 
Programmes support schools to achieve Food for Life Schools Award and support caterers to 
achieve the Food for Life Catering Mark Award. 

Food for Life Catering Mark 
The Food for Life Catering Mark provides independent endorsement that caterers are taking 
steps to improve their food through meeting standards on nutrition, freshness, sustainability 
and animal welfare. There are three levels of award allowing caterers to progress and ensuring 
continuous improvement. The Catering Mark standards incorporate sector-specific nutrition 
standards, as well as sustainability and assurance schemes (at Silver and Gold), including 
LEAF, Fairtrade, RSPCA Freedom Food, Marine Stewardship Council, and organic.  

Food for Life Schools Awards 
Food for Life awards are centred around four areas of development, which link to Food for Life 
award criteria and create an action framework for schools: 
 

 Food Quality 
 Food Leadership and Food Culture 
 Food Education 
 Community and Partnerships 

 
Schools achieve the following to gain an award at each of the Award levels of Bronze, Silver 
and Gold: 

 
BRONZE schools: 

 Have committed to improve their school food culture by developing a school food policy 
 Meet the Bronze Food for Life Catering Mark which shows that school food is healthy 

and uses seasonal ingredients that are at least 75% freshly prepared from 
unprocessed ingredients2  

                                                      
2 Food for Life state they they use “a common sense definition of ‘unprocessed’ to include raw, basic ingredients 
such as fresh or frozen fruit and vegetables, fresh or frozen meat or fish, pasta, rice, flours, pulses and beans. 
Unprocessed foods are fresh, homemade and natural, as defined by the Food Standards Authority.” “75%” is 
calculated a percentage of the dishes served. 
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 Involve pupils and parents in planning improvements to school menus and the 
lunchtime experience, boosting school meal take-up 

 Give every pupil the opportunity to visit a local farm, and take part in cooking and food 
growing activity 

 
SILVER schools: 

 Serve school meals on proper crockery, not plastic ‘flight trays’ 
 Meet the Silver Food for Life Catering Mark which shows that school food is healthy, 

ethical, and uses some local and organic ingredients 
 Have a cooking club, where pupils get to cook with and eat the produce grown in the 

school growing area 
 Involve parents and the wider community to get involved in food education via food-

themed events 
 Serve food that is healthy, ethical, and uses local ingredients. Schools use a minimum 

of 5% organic ingredients in menus3 
 
GOLD schools: 

 Act as hubs for their local community, actively involving parents and community groups 
in cooking and growing activities  

 Meet the Gold Food for Life Catering Mark which shows the food served is healthy, 
ethical, uses lots of local ingredients and is animal and climate friendly, including a 
minimum of 15% organic and 5% free range4  

 Pupils choosing to eat a school meal is the norm 
 Are actively involved in the life of a local farm and active in planning and growing 

organic food for the school. 
 

SROI case study methodology 

Social Return on Investment case studies 
Social Return on Investment (SROI) is a framework for measuring and accounting for change 
in ways that are relevant to the people or organisations that experience or contribute to it 
(Cabinet Office, 2009). It provides an assessment of whether value is being created by 
measuring social, environmental and economic outcomes and uses monetary values to 
represent them. SROI captures value often left out of more traditional methods of economic 
evaluation such as cost benefit analysis (Arvidson et al., 2010; Banke-Thomas et al., 2015).  

SROI measures change in ways that are relevant to the people or organisations that 
experience or contribute to it. It tells the story of how change is being created by measuring 
social, environmental and economic outcomes and uses monetary values to represent them. 
This enables a ratio of benefits to costs to be calculated. For example, a ratio of 3:1 indicates 
that an investment of £1 delivers £3 of social value. SROI is about value, rather than money. 
Money is simply a common unit and as such is a useful and widely accepted way of conveying 
value. 

                                                      
3 Calculated as a percentage of ingredient spend. School caterers use a Food for Life Catering Mark Points 
Calculator to calculate additional points needed for demonstrating sourcing of local, ethical, environmentally friendly 
food.  
4 Calculated as a percentage of ingredient spend. 
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A number of SROI studies have been conducted on FFL and similar initiatives (Durie, 2008; 
Lancaster et al., 2008; Kersley & Knuutila, 2011; Stein, 2012; Couteney, 2012). These have 
mainly identified benefits to the local economy. Little research has examined the health, 
educational and wider benefits of programmes such as FFL when delivered at the local 
authority level. In order to examine the wide ranging impacts of the social value created by 
FFL local commissions we selected two local authority areas of Calderdale and Kirklees for 
case study analysis.  

Research process 
The study followed the standard stages of SROI analysis (Cabinet Office, 2009). Approval for 
the research was obtained through the UWE HAS Research Ethics Committee. For the two 
case study areas we focused on a 24 month period and sought to reflect all aspects of 
commissioned work. Forty seven stakeholders were interviewed to provide perspectives on 
the outcomes of the programme. These individuals were selected on the basis that (a) they 
represented a wide range of perspectives on the initiative and (b) they included individuals 
that were both directly involved and, to minimise sources of bias, those peripheral and/or 
independent from the initiative. Stakeholders included school teaching staff, school cooks, 
catering managers, catering suppliers, staff from local food businesses and producers, 
hospital staff, programme delivery staff, commissioners and advisors to the programme (see 
Figure 1 below). Additional sources of information about stakeholders’ perceptions of 
outcomes were available through programme records. A total of 78 written statements were 
analysed from training feedback forms, FFL and FFLCM award application forms, teacher 
questionnaires completed as part of pupil survey research (Jones et al., 2015), case study 
reports and press releases.  

 

 
“The skills one of our students got [from cooking skills in school] directly helped 
him get an apprenticeship with a caterer.” [Calderdale, Secondary Head Teacher 
#1] 

“I’ve found we’ve been able to do some quite difficult topics through food-based 
lessons, for instance cooking lessons have been a great opportunity to compare 
food origins and learn about carbon footprints.” [Kirklees, Primary Teacher, #3] 

“Parents have said to me that their children are asking lots of questions about 
where food comes from. It’s been a good project for getting whole families 
involved” [Calderdale, Primary Teacher, #4]  

“We have had well attended events with the majority of parents and the local 
community attending. We’ve got to meet people from local groups we didn’t know 
about, like the bee keepers club and the allotment society.” [Calderdale, Primary 
Teacher #2] 

“I now have a very active role in cooking club, tasting sessions...I’m getting 
listened to... I’m very proud of my kitchen.” [Kirklees, Primary Cook #3] 

“Business has been good. With me and the rest that’s six jobs and I’d say most 
of them are off the back of our schools [and local authority] contracts…”[These 
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contracts are] “helping us get over the ‘stigma’ about organic - that organic is 
time-consuming to process, expensive or unreliable. They’re learning. We’re 
learning too about what orders we can and can’t do.” [Kirklees, Supplier #4]  

“For us the [FFL] catering mark has given us a structure. We’ve got a very good 
relationship with FFL. We need to continuously promote the service and FFL 
helps with this... If we hadn’t been working together the [school meal] take up 
might not have been as high as it is.” [Kirklees Caterer #2] 

 
Figure 1.  Stakeholders report on the outcomes of Food for Life (Examples of feedback 
from 47 interviewees) 

The research sought to make a comprehensive assessment of costs. In addition to local 
authority and clinical commissioning group funds, we factored in funds from the Big Lottery, 
the Department for Education and the cost of some staff time in school, hospital and catering 
settings.  

Although SROI is not centrally focused on outputs, a notable feature of the programme was 
the scale and reach of the initiative, particularly in primary and special schools in the two areas. 
For example, over the 24 month period of the commission:  
 

 in Kirklees 56 schools out of a total of 182 had enrolled with FFL or achieved an FFL 
award 

 in Calderdale 27 schools out of a total of 113 had enrolled with FFL or achieved an 
FFL award  

 in both areas FFL continued to support schools (40 in Kirklees and 43 in Calderdale) 
that had already enrolled with the programme prior to the commission  

 

These data indicate that over 60,000 children and young people, 2,500 teaching staff and 
almost 1000 catering staff were exposed to the FFL programme for the two areas combined.  

Stakeholders reported 55 outcomes that we grouped thematically, assessed in terms of their 
potential overlap, and examined their viability for inclusion in the next stage of analysis. This 
involved the identification and collection of potential sources of evidence to estimate the 
impact of these perceived outcomes. We used: data from a cross-sectional evaluation survey 
of Key Stage 2 pupils; staff training feedback evaluations; FFL programme monitoring and 
evaluation records; other survey data, for example on hospital food; questionnaire returns from 
food suppliers and caterers; and direct reports from interviewees. The study examined both 
negative and positive outcomes, and sought to locate appropriate financial proxies to support 
monetary valuation.  

Results 

Overall SROI results 
The social return is expressed as a ratio of present value divided by value of inputs. Although 
there are likely to be impacts of the programme over many years, we calculated the value of 
the impacts only up to three years. This was intended to provide funders with an understanding 
of the social value of the programme over the shorter term of a local planning cycle.  
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Stakeholders in the two case study areas identified a similar range of outcomes and data 
sources. This was not surprising given that the commissions had similarities in programme 
design and delivery. Stakeholders also reported synergy and collaboration between the two 
local commissions with regard to staff training, food procurement and hospital settings work. 
We therefore produced a SROI ratio based upon the combined findings of the two case studies.  

The total financial value of the inputs for the two case studies was £395,697 and the total 
present value was £1,743,046. This provided a SROI ratio of £4.41 of social value created for 
every £1 of investment.  

Share of value by stakeholders and interest sectors 
The value of the programme can be expressed with regard to different stakeholders or sectors 
of interest. A breakdown is provided in Figure 2.  

Local suppliers (farmers, processors and wholesalers) retained or gained new sales through 
contracts with caterers. The stability of large ongoing contracts lent greater business security, 
contributed towards new local job opportunities, job security and increased sales of goods 
direct to the public through farm shops, market events and other outlets. These changes are 
also beneficial to central government in the form of local employment creation, tax revenues 
and reduced welfare spending.  

School catering services benefited from the FFL Catering Mark in terms of business security, 
retention of contracts, improved staff performance and increased capacity to develop and 
implement procurement of sustainable foods. Small increases in school meal sales over the 
24 month period could be attributed to FFL in some schools, although the evidence was mixed 
in this respect. Cooks and other catering staff benefited from training opportunities, peer 
networking and improved job satisfaction.  

Perhaps one surprising finding was the role of Food for Life in supporting the working practices 
of teaching and catering staff. Some of this took the form of curriculum support, skills 
development, expert support and networking opportunities. Other outcomes - albeit less 
tangible - were reported to carry equal weight, including the role of FFL in promoting enjoyment 
and a sense of accomplishment at work. Some senior leaders in schools, catering agencies 
and other settings felt that the link between positive food culture and staff wellbeing was not a 
peripheral benefit, rather it underpinned a productive and high performing education 
workplace. 
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Figure 2. Share of value by shareholders and interest groups 

 

Local Authority Public Health and the local NHS are likely to have benefited from 
improvements to the dietary health of children. Research in Kirklees and Calderdale found 
that Year 4-5 pupils in schools engaged with FFL were twice as likely to eat five or more 
portions of fruit and vegetables a day compared with pupils in schools not involved in the 
programme. We used this data to estimate the short term and longer term impact on reduced 
healthcare use. In the absence of a widely accepted approach to assessing the economic 
value of interventions designed to improve the diets of children and young people we 
developed a ‘willingness to pay’ approach with key stakeholders in Public Health. This built 
upon national evidence of diet-related burden of disease and its economic impact scaled to 
the local level. We adjusted for the role of other key factors, such as the work of Kirklees 
Council Catering Service that has developed in synergy with that of Food for Life.  

Food for Life was a popular programme in schools and other settings and acted as a bridge 
with local communities. Parents and carers benefited through improved relationships with 
school and volunteered at FFL school events, which in turn support children’s readiness to 
learn and overall wellbeing. Rather than duplicating the work of other community and 
charitable agencies, FFL largely helped stimulate local voluntary activities through, for 
example, market events and community visits. The proactive approach of the FFL programme 
teams in partnership work with other agencies was a theme running through the stakeholder 
interviews Through interviews with stakeholders and external evidence we identified a range 
of financial proxies to place a value on these ‘softer outcomes’, including equivalents in the 
form of training, volunteering and fund-raising. 
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New settings work with hospitals, care homes and children’s centres were in the early stages 
during the 24 month commission period. The main benefits took the form of staff training and 
expert support to caterers and senior management in changing organisational practices. Work 
in hospital settings had advanced quickly, despite major challenges in terms of the 
organisation scale, and there was some evidence of a positive impact on reducing food waste 
and patient satisfaction with hospital food.  

Improvements in reduced food wastage and reduced transportation were the main 
environmental benefits that we were able to quantify. As has been reported in other research, 
other outcomes for the natural environment and sustainability were more difficult to evidence 
at the level of a local authority study. A scaled up SROI analysis of the national FFL initiative, 
and particularly the FFL Catering Mark, would provide an evidence platform to examine more 
clearly the impacts of, for example, improved biodiversity from organic food production 
methods, reduced consumption of meat and dairy products and higher animal welfare 
standards.  

The case study areas: similarities and differences 
Kirklees and Calderdale case study areas illustrate important features of FFL local 
commissions including the role of grass roots networks, coordinated local food strategies and 
different catering models. They show how benefits can be created through extending work 
from schools into other settings such as hospitals, early years and care homes. As adjacent 
local authorities the two areas also acted as a basis for understanding the social value of FFL 
at a sub-regional level.  

The SROI ratio for Calderdale (£1:3.70) was lower than that for Kirklees (£1:5.12). A number 
of reasons could account for these differences: 
 

 The pupil and other populations of Kirklees are about twice those of Calderdale. This 
means that potential reach and scale of the programme in Kirklees was significantly 
greater than that of Calderdale. 

 The catering systems are very different. The local authority caterer in Kirklees has 
contracts with nearly all schools in the authority and holds the Silver Food for Life 
Catering Mark. Large numbers of stakeholders are therefore affected by changes in 
FFLCM-related practices. By contrast reforms to school catering in Calderdale are 
more heterogeneous and less systemic across all schools. 

 It is possible that the Calderdale programme creates similar value to the Kirklees 
programme. However the availability of evidence, suitable indicators and appropriate 
financial proxies was more difficult to locate in the case of Calderdale than in Kirklees. 

 

These factors show that it is not advisable to make crude comparisons between the two areas, 
without first taking into account the different local contexts.  

Sensitivity analysis: testing the results 
Sensitivity analysis is a method for testing the extent to which the SROI results would change 
if we adjust estimates or removed factors from the analysis. The lowest estimate, based on 
halving the value of all outcomes, produced a ratio of £1:2.21. The highest estimate, based 
on reducing drop-off for all outcomes, produced a ratio of £1:6.29. The majority of sensitivity 
analyses found SROI ratios between £1:3.06 and £1:4.46.  
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Table 1. SROI sensitivity analysis for the case study areas  

Sensitivity Analysis Calderdale Kirklees Two case 
studies 
combined 

Findings from analysis £3.70 £5.12 £4.41 

Increasing deadweight to 50% £2.33 £3.16 £2.75 

Increasing displacement to 50% £2.89 £3.18 £3.04 

Increasing attribution to 50% £3.06 £3.60 £3.33 

Changing drop-off to 10% for all outcomes £6.91 £7.51 £6.29 

As above, drop-off 75% £3.48 £4.03 £3.75 

Halving all values of outcomes/ beneficiary 
numbers 

£1.85 £2.56 £2.21 

Removing all dietary health-related outcomes £3.18 £4.56 £3.87 

 
The role of the programme in improving the dietary health of children was a challenging area 
for valuation due in part to the lack of well-established financial proxies. Removing the value 
of all dietary health-related outcomes for children reduced the SROI ratio by a relatively small 
amount overall, from £1:4.41 to £1:3.87. Overall, multiple changes to the estimates of 
deadweight, attribution and drop-off indicate that substantial changes would have to be made 
to the assumptions in order for the ratio to change from positive to negative. These calculations 
show that even when significant changes are made to the analysis the results still show clear 
evidence of social value being created up to 3 years after the FFL intervention. 

Discussion 

Overview and Implications of the research for Soil Association Food for Life 
This SROI analysis of FFL was innovative because it took into account a considerable body 
of evidence from local stakeholders, evaluation fieldwork and external research to develop a 
whole system account of the social value of a healthy and sustainable food settings and area-
based programme. This type of research can be used to inform policy makers of benefits of 
coordinated action with public service caterers. It also provides additional support for 
producers and farmers seeking to mainstream the supply of sustainable food through leading 
catering services. 

The research supported Soil Association Food for Life to demonstrate the impact of the Food 
for Life approach when delivered across settings throughout a place or area (defined by a 
local authority boundary in this case). The research will also support Food for Life to 
understand the impacts of the programme better which will in turn support further programme 
developments in the future. The research also provides an important evidence-base that can 
be used to provide a rationale for implementation of the approach in local areas.  
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Strengths and limitations of the study 
This study built upon the principles and methods adopted in previous SROI research. We 
gathered the perspectives of a large number and variety of stakeholders and used this 
information to underpin the analysis of outcomes. We took into account a considerable body 
of evidence from evaluation fieldwork and external research and the study benefited from the 
availability of well recognised and established financial proxies for many of the outcomes. In 
order to avoid over-claiming on the role of the programme in creating change we factored in 
the role of other initiatives and changes in the national policy environment such as the 
introduction of Universal Infant Free School Meals. The validity of the findings has been 
explored with key stakeholders and further assessment will be made as the findings of the 
study are disseminated.  

One of the challenges concerned creating an account that adequately captured the scope and 
breadth of the impacts. This placed limits on the resources available to collect comprehensive 
data across all outcomes. Some stakeholders declined or were unable to provide detailed 
supporting data. We focused on short term outcomes rather than those that might result over 
a longer period beyond three years. A further discussion of the strengths and limitations of the 
study is presented in the full technical report (Jones et al., 2016).  

 

Conclusions 
This study found that FFL is valued by schools, civil society, local business and wider 
stakeholders as a locally commissioned programme in local authority areas. The SROI 
provides a financial measure of this value: that for every £1 spent on FFL there is social value 
of £4.41 created over a three year period. In the analysis, multiple adjustments to the role of 
different outcomes and other factors shows that the social value is likely to fall between a 
lowest estimate of £2.21 and a highest estimate of £6.29. The clustering of values around a 
narrow range of £3 to £4 lends confidence to the validity of the results.  

The methods and findings from this research are significant for other Food for Life local 
commissions, the Food for Life Catering Mark and other area-based food programmes, such 
as the Sustainable Food Cities initiative, both in the UK and internationally. In many instances, 
the bottom-up research method places limits on the generalisability of SROI results because 
stakeholders are making locally specific judgments on value. However in this study the close 
correspondence with other SROI studies in terms of methodology and findings suggests that 
a similar range of outcomes can be anticipated in other areas where an FFL programme model 
is implemented, especially where the programme is directed at schools and public service 
catering - and engages with other settings such as children’s centres and hospitals. 
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Abstract: Spending approximately 19% of the EU´s gross domestic product, public authorities 
are major consumers in the EU Member States and their decisions have significant impact on 
the market. The procurement of local and organic food for public kitchens is considered an 
instrument that contributes to the regional economy and sustainable use of resources. 
Although the reform of public procurement law enables EU Member States to include 
environmental and social criteria in award processes, research results point out that public 
authorities do not yet use these legal possibilities. For the purpose of identifying factors 
hampering local and organic food purchases in tendering procedures, this paper aims to point 
out the differences between theory and practice in public procurement processes. The 
analysis is based on case studies on school catering in Berlin and the Federal State of 
Brandenburg, which present two different models of procurement policies. The methodical 
approach consists of an analysis of tender documents and guided interviews with different 
stakeholders involved in public procurement processes. Results show that the fulfilment of the 
potential to procure organic and local food services varies in the two different model regions. 
Supporting factors for the procurement of local and organic food are e.g. the determination of 
a fixed-price and standardised award criteria, which caused a quality competition among 
caterers driving an increase of organic food in Berlin to 40%. Based on our results we make 
recommendations for public authorities that aim to close the gap between theory and practice 
in their organic procurement procedures.  

Keywords: Public procurement, organic food, food service, tendering, school meals, 
procurement law 
 

Introduction 
With increasing awareness of environmental and social sustainability there is increased public 
interest in the procurement of products which are in line with societal expectations of 
sustainable food production and consumption. Research results and local development 
strategies highlight the procurement of local and organic food products (LOF) as an instrument 
contributing to the improvement of both the regional economy and the sustainable use of 
natural resources. The benefits associated with procurement of LOF do not exclusively 
concern environmental issues like soil degradation, loss of biodiversity, energy and water 
consumption, waste generation and animal welfare (European Commission, 2008). They can 
even include social, health and economic advantages. Public institutions have the potential to 
become pioneers creating markets for sustainable products and services. Spending 
approximately 19% of the EU´s gross domestic product, public authorities are major 
consumers in the EU Member States and their decisions have significant impact on the market 
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(European Commission, 2015). They are able to provide incentives to the private sector to 
develop sustainable technologies and products (McKinsey & Company, 2008). By using 
adequate criteria to procure LOF, they can promote small and medium-sized enterprises (SME) 
and regional value-based food chains (Risku-Norja & Løes, 2016; Spigarolo et al., 2010b; 
Foodlinkscommunity, 2013). 
 
A number of directives and agreements such as the reform of European legislation on public 
procurement in 2004 or the European “Green Public Procurement” criteria enable EU Member 
States to include environmental and social criteria in award processes. Research results point 
out that the uptake of green and social criteria in tenders varies significantly across Member 
States, and also across regions and product groups within countries. While public authorities 
in e.g. Sweden, Denmark, Belgium and the Netherlands include green criteria in 40-60% of 
their tender calls, the proportion of green criteria in procurement processes in Germany, 
France and the UK amounts only to 20-40% (Renda et al., 2012). Criteria enabling the 
procurement of local and organic foods are not applied in 48% of all award procedures (Renda 
et al., 2012). Current research findings relating to school catering in Germany indicate that 
organic food is requested in only 40% of all tender procedures for school meals, whereas local 
food seems to be randomly integrated into most menus (Arens-Azevedo, 2012; Arens-
Azevedo et al., 2015). These research results based on surveys indicate that - despite 
changing public procurement law - public authorities do not yet use their potential to procure 
local and organic food.  Explanations for this hesitant and partial implementation of 
sustainability criteria  include  lack of legal expertise and training, lack of procurement targets, 
insufficient political support and the  higher costs of LOF (European Commission, 2015; Beck 
& Schuster, 2013; Schmidt & Dubbers, 2014; McKinsey & Company, 2008). Although the 
different studies describe the reasons for an insufficient implementation of sustainability 
criteria in public procurement processes, suitable approaches to overcome these barriers 
have still not been realised in practice. The results of these previous studies are mainly based 
on surveys of tendering authorities and they concern the procurement of different products 
and services.  

 

Materials and methods 
Our approach is to analyse tender documents in order to identify and assess the weak points 
preventing the procurement of LOF and to present opportunities to address these issues. 
Based on an analysis of tender calls and guided interviews, our paper points out the 
differences between theory and practice in public procurement processes. The focus is on 
school catering in Berlin and the Federal State of Brandenburg, which present two different 
models of procurement policies. After defining appropriate analysis criteria for the 
procurement of local and organic food, the analysis of tender documents for catering services 
in schools and day care institutions highlights the implementation of these criteria in 
procurement procedures. Our results of guided interviews with different stakeholders involved 
in public procurement processes point out new business opportunities for catering companies 
offering local and organic food. Finally, we discuss the lessons learned from the analysis of 
the two case study regions by considering the legal opportunities for LOF in public tenders. 
Based on these experiences, we develop practical recommendations for public authorities that 
aim to close the gap between theory and practice in procurement procedures.  
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In order to identify and assess drivers and constraints for LOF in procurement procedures, we 
used a combination of a document analysis and guided interviews. The survey concerning 
public procurement of school and kindergarten meals in Germany pursues the following 
objectives:  

 to point out the current status of sustainability criteria in public procurement processes;    
 to asses current procurement policies with regard to supporting and inhibiting factors 

for local and organic foods in communal catering. 
 
Analysis of calls for tender 
Calls for tender are the key instrument for municipalities to influence the quality of food and to 
put food policies into practice (Spigarolo et al., 2010a). Their specifications and award criteria 
provide the basis for the contracts between public institutions and catering companies and 
thus the percentage of LOF in public kitchens. The analysis of tender documents was the 
starting point for the analysis of the current status of sustainability criteria implementation and 
potential weaknesses in procurement processes. 
 
Selection of case studies 
The focus of our work was on award procedures for school and kindergarten catering in the 
neighbouring states Berlin and Brandenburg, published in the period 2013-2015. Berlin and 
Brandenburg represent two models of different procurement policies. In Berlin, a political 
decision in 2013 led to a standardisation of award criteria in tender procedures for school 
catering. These regulations include a minimum percentage of 15% of organic foods in school 
meals and a fixed price of 3.25 Euro per school meal (Senatsverwaltung für Bildung; Jugend 
& Wissenschaft, 2013). Due to these unified standards for tender procedures in Berlin, the 
common template for the award processes was analysed instead of individual procurement 
processes.  
 
In Brandenburg, the procurement law does not contain specific requirements for the 
procurement of school catering. To obtain tenders published by public institutions in 
Brandenburg, a national database of call for tenders helped to identify recently conducted 
award processes. We identified 19 tenders meeting the specified requirements. After 
contacting the responsible authorities, 9 of these 19 local authorities put their tender 
documents at our disposal, so that we could analyse 9 award processes in Brandenburg 

Definition of analysis criteria 
Prior to the analysis of the tender documents, it was important to define appropriate 
assessment criteria. For this purpose we used EU-regulations on public procurement 
(European Union, 2004; 2014) and purchasing recommendations (European Commission, 
2008) as a common point of reference. Since EU-regulations determine the characteristics of 
organic food, the term “organic” was easy to apply for this specific group of products. In 
contrast, the application of the concept of “regionality” was challenging because the term “local 
food” does not refer to a legal framework. Although the EU principles of equal treatment and 
non-discrimination do not permit the municipal authorities to prefer local enterprises 
(European Union, 2004; 2014), the procurement law does not prohibit specifying a percentage 
of local products. According to a legal expert, public authorities are allowed to procure local 
products, because each catering company has the opportunities to purchase from local 
suppliers (A. Theurer, personal communication, March 18, 2016). However, the definition of 
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“local products” can constitute a difficulty. EU-guidelines for green public procurement 
recommend hence the use of the term “seasonal products” instead of “local foods” (European 
Commission, 2008; 2011).  
 
This paper uses the following criteria for the assessment of local and organic food 
procurement: 
 

 Criteria 1: specification of a minimum proportion of local/seasonal and organic 
foods. Public institutions are able to determine a minimum share of either a defined 
product group or a specific product to be used carrying out the service. 

 Criteria 2: additional points for local/seasonal and organic foods. Public procurers 
sometimes use a scoring system. In these cases, offers based on LOF receive 
additional points in comparison to offers which only cover the minimum requirements.  

 Criteria 3: facilitation of access to public catering for small and medium-sized 
enterprises. When public procurement lots represent significant volumes, only a small 
number of large-size, over-regional catering firms will be able to participate in the 
tender. Only smaller lots enable SMEs and new businesses to bid. Awarding offices 
have the opportunity to divide contracts into smaller lots. Moreover, they have the 
opportunity to define contract requirements in a way that even SMEs and new 
businesses will be able to comply with (e.g. proof of references). 

 Criteria 4: innovative public procurement. Public procurement law allows the 
support of innovation. It may be that public authorities are not easily able to determine 
technical specifications. In such cases, if there are no well-defined products or services 
available to meet the public sector need,  a “competitive dialogue” or “technical 
dialogue” within a procurement procedure can be conducted with potential bidders 
(European Union, 2004; 2014). 

 

Interviews 
Based on the analysis results of tender documents, we conducted expert interviews. The 
objective was to evaluate whether current procurement processes prevent or encourage LOF. 
The interviews took place in November 2015 with managers of local catering companies and 
an expert of the Berlin Networking Agency for School Catering1. 
 
The following key questions guided the interviews: 

(1) How much impact has there been from different policies? The fixed-price on quality 
properties of school meals in Berlin versus the price competition in Brandenburg? 

(2) How suitable are the current award criteria with regard to the procurement of LOF? 

(3) Which opportunities and constraints do SMEs experience when they aim to participate in 
tendering procedures? 

                                                      
1  the Berlin Networking Agency for School Catering (Vernetzungsstelle Schulverpflegung) is a non-profit 
association which supports activities related to healthy school meals 
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Results 

Status quo of sustainability criteria in tender processes in Berlin and Brandenburg 
In Berlin, the departments of education of the respective district offices are responsible for the 
procurement of school catering. The procurement volume of these award procedures 
comprises 100 000 meals per day. In Brandenburg, municipal authorities in charge of youth 
and education affairs carry out the tendering procedures. The 9 analysed tendering calls in 
Brandenburg included contracts for 240 up to 2 200 meals per day. Contract values amounted 
to between 500 000 Euro and 4 200 000 Euros. 
 
We analysed the calls for tender based on the criteria defined in Materials and methods. The 
most relevant results of the analysis concern the three following aspects: (1) Specification of 
a minimum share of local and organic foods as compulsory criteria; (2) Weighting of price and 
quality criteria; and (3) the lot sizes.     

Specification of a minimum percentage of local and organic foods as compulsory 
criteria 
The first objective of the analysis was to identify the minimum percentage of LOF required in 
the selection criteria of the tender documents. Selection criteria determine the quality of the 
procured product or service. Bidders have to fulfill these criteria in order to be considered in 
the award process. 

In Berlin, the calls for tender require a minimum percentage of 15% of organic products. The 
specified percentage is related to the total amount of costs and do not refer to product groups.  
A minimum proportion of local products is not demanded. Nevertheless, the bidders have to 
meet the quality standard for school meals elaborated by the German Association for Nutrition 
(DGE). This quality standard recommends the use of seasonal products where possible.  

The analysis of procurement procedures in Brandenburg highlighted that organic products 
are required in only one of nine tender documents. As in Berlin, the compliance of the German 
quality standard for school meals is recommended or - in some tender documents - required. 
Local products are not considered within the compulsory criteria. 

Weighting of price and quality criteria 
In order to assess the different bidders in a transparent manner, public authorities have to 
determine award criteria. By assigning a score to different aspects, such as e.g. price or 
percentage of organic products, the tendering authority is able to weigh price and quality 
criteria in order to obtain the most economically advantageous tender. The bidder who 
receives the highest score wins the contract. 

By analysing the award criteria with regard to the weighting of price and quality criteria, we 
detected not only major differences between the case studies in Berlin and Brandenburg, but 
also within the award procedures in Brandenburg (Table 1). 

 

 

 

2441



Table 1. Award criteria in calls for tender in Berlin and Brandenburg (B1-B9) 

  Award criteria Berlin B1 B2 B3 B4 B5 B6 B7 B8 B9 
1 Price   50% 40% 30% 60% 30% 50% 15% 50% 25% 

2 Organic products 10%     15%     15%   10% 10% 

3 Local products       15%   20% 15% 10% 20% 30% 

4 
Seasonal 
products   20%             20%   

5 Test meal 50%   50%     40%       50% 

6 
Time keeping 
food warm 15% 30%   20%     20% 15%     

7 Menu samples         40%     50%     

8 
Amount of 
convenience food                   30% 

9 
Implementation 
concept at school 25%                   

10 

Efficiency (staff, 
transport routes, 
energy 
consumption) 

  

  10%               

11 
Ordering 
procedure       20%       10%     

12 Communication           10%         
 

In the analysed calls for tender, a large variety of award criteria was identified. We 
differentiated these heterogeneous parameters into five categories: 

    1) Price 

    2) Organic products 

    3) Local/seasonal products 

 4) Sensory/nutritional quality (test meal, time keeping food warm, menu samples, 
amount of  convenience food) 

 5) Service quality (implementation concept at school, efficiency, ordering procedure, 
communication) 

In order to show the weighting of award criteria in Berlin and Brandenburg, we calculated the 
average scores of the above defined categories. 

In Berlin, the political decision to set fixed prices per school meal led to award processes in 
which different quality criteria decided the award of contract. In consequence, the quality 
criteria do not have to compete with a low price; 10% of the total score is assigned for a 
percentage of organic products exceeding the minimum requirement defined in the 
specification (Figure 1); 65% of the points are awarded for sensory and nutritional quality of 
the meals and 25% for the service quality. 
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Figure 1.  Weighting of award criteria in Berlin 

 

The analysis of the calls for tender in Brandenburg shows that in comparison to quality 
aspects the price is a very important factor in the award procedures. With an average of 39% 
of the total score, the price is given equal weight to sensory/nutritional quality (Figure 2). The 
analysis highlights that up to 60% of the total score may be awarded to the lowest price 
provider (Table 1).  

 

 

Figure 2. Weighting of award criteria in Brandenburg 

 

On average only 6% of the total score is awarded for a high percentage of organic products. 
Bidders receive on average 17% of the points for a high proportion of local or seasonal 
products. The sensory/nutritional quality is assessed with 39% and the service quality with 23% 
of the total score. In the analysed calls for tenders we detected a variety of 11 different award 
criteria, which were used in different combinations and weightings (Table 1). This 
inconsistency of award criteria and the impact on bidders will be discussed in the next chapter. 
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Lot sizes 
A major objective of the reform of public procurement law is the facilitation of the access to 
public contracts for SMEs (European Union, 2014; BMWI, 2014; 2015). In particular, growing 
businesses or newcomers have significant problems participating in public tenders. However, 
public institutions have the opportunity to organise tendering processes with realistic chances 
for new catering businesses (BMWI, 2015).  For this purpose, regulations on public 
procurement recommend the division of contracts into smaller lots (European Union, 2014; 
BMWI, 2015).  Any exceptions to this principle require justification through the tendering 
authority. 
 
According to these policy papers, large contract volumes and disproportionate requirements 
related to  economic performance tend to be disadvantageous for SMEs  (BMWI, 2015; 
Deutscher B&estag, 2015). Despite these important legally based requirements on lot sizes, 
our analysis of the tender documents identifies significant differences in lot sizes in both case 
study regions. 
 
In Berlin, lot sizes are small.  Normally contracts for school meals are concluded for each 
school. Consequently, the lot sizes equate to on average 300 meals. Smaller providers can 
take part in tenders as long as they can give evidence of at least three years of successful 
school catering experience.  

In Brandenburg, the division of contracts into school-based lot sizes depends on the 
respective tendering authority. Lot sizes vary between 260 and 1 600 meals per day (Table 
2). The average lot size in award processes in Brandenburg is significantly higher than in 
Berlin with 655 meals per day. 

Table 2. Lot sizes in award processes in Brandenburg (B1-B9) 

Tendering 
authority 

B1  B2 B3 B4 B5 B6 B7 B8 B9 

Meals per day 2 200 372 1 770 780 770 1 700 1 300 2.100 240 

Lot sizes 

 

 

lot 1: 1 500 
meals 

lot 2: 710 
meals 

 

lot 1: 
372 
meals 

lot 1: 660 meals 

lot 2: 310 
meals; 

lot 3: 510 
meals; 

lot 4: 190 meals 

lot 1: 
260 
meals 

lot 2: 
520 
meals 

lot 1: 
770 
meals 

lot 1: 
700 
meals 

lot 2: 
1000 
meals 

lot 1: 
580 
meals 

lot 2: 
720 
meals 

lot 1: 
1 600 
meals 

lot 2: 
500 
meals 

lot 1: 
240 
meals 

 

Small catering enterprises are excluded from tenders for large lots, because they will not be 
able to produce 1 000 or more meals per day. However, experts who were interviewed 
emphasise that tendering authorities tend to justify the decision to create large lots with the 
argument that small lot sizes are uneconomic. The experts view was that it would be perfectly 
possible for the SMEs they know to fulfil the contract.  
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Supporting and inhibiting factors for local and organic foods  
In order to evaluate if current procurement procedures in Berlin and Brandenburg support or 
inhibit LOF, we discussed our results of the analysis of tendering documents with experts.   
 
Impact of the politically realised fixed-price on quality properties of school meals in Berlin  
 
In Berlin, the city took a political decision to set a fixed-price of 3.25 Euro per school meal. 
According to the interviewed experts, this concept caused a “quality competition” among 
caterers driving an increase of organic food2 to 40%. They added that the fixed meal price 
enabled catering enterprises to concentrate on food quality and to fulfil the requirements 
specified in the award criteria. Although the defined price of 3.25 Euro per meal was currently 
adequate to meet sustainability criteria, the consultations with experts revealed that parents 
and politicians often demanded a higher percentage of organic products. Caterers explained 
that organic meat was too expensive for the current fixed price per meal. According to the 
interviewed stakeholders, it would hence be necessary to discuss the fixed-price by the next 
procurement procedures in 2017. With a further increase of the price per meal, catering 
companies could continuously improve quality aspects. 
 
Suitability of current award criteria with regard to the procurement of LOF 
 
In the analysis of tender documents we have already highlighted the differences between the 
award criteria in Berlin and Brandenburg. In Berlin, they are standardised for all procurement 
procedures, whereas award criteria in public tenders in Brandenburg are inconsistent. In this 
regard the experts pointed out that the unified award procedures in Berlin led to more 
transparency and simplification than seen in Brandenburg. Due to clear signals given by the 
tendering authorities, catering companies were able to improve their performance and thereby 
the food quality. Conversely, award criteria in public tenders in Brandenburg were highly varied, 
which, according to the experts, makes compliance very difficult for catering companies.  The 
interviewed stakeholders concluded that in order to ensure equal opportunities for all 
enterprises and to improve quality, standardised award procedures should be discussed. 
 
The experts criticise furthermore the use of certain award criteria, such as “regionality”, 
because it is not clearly defined and therefore hard to verify by tendering authorities. Such 
imprecise criteria led to a lack of transparency and potential disadvantages for catering 
companies. The same observations were made related to award criteria in Berlin. Following 
caterers’ arguments, the usual test meal, amounting to 50% of the total score, was overrated. 
They argued that the test meal was prepared for adults and under conditions which never 
reflected daily cooking for school children. Caterers asserted that it would be more appropriate 
if daily meals in school were tested unannounced.  

The consultations with experts showed that criteria such as sensory quality seemed to be 
overvalued, whereas too little importance was paid to other criteria like origin of ingredients. 
Although public tenders demanded a minimum percentage of organic products, according to 
the caterers, information on the origin of the products was not required. We see that public 
institutions do not yet use their potential to promote regional value-based food chains for large 
consumers, which would be necessary in Brandenburg. Experts highlighted that the current 
                                                      
2 According to education authorities, the percentage of organic food in school meals was 10% in more than half of 
the schools and 20% in nearly one third of the schools (Arenz-Azevedo & Tecklenburg,  2012) 
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lack of availability of local organic foods and the costs involved constituted a barrier for 
catering companies for local sourcing. They concluded that as long as local products were not 
required in tender procedures, enterprises preferred to purchase the products from 
wholesalers to lower costs. 

Opportunities and constraints for SME to take part in tendering procedures 
 
The consultations with experts confirmed that the division of contracts for school meals into 
small lot sizes offered opportunities for smaller catering companies in Berlin. According to the 
experts interviewed many small enterprises had won contracts with public schools. A major 
aim of the current procurement procedures was thus attained. However, the objective to attract 
more newcomers or companies in other areas of communal catering was not achieved. The 
precise reasons for this lack of participation with the procurement procedures were not known.  

The experts presumed that the large lot sizes and the associated large contract values in 
Brandenburg impeded the participation of small or new businesses. They pointed out that it 
was increasingly difficult for these companies to access the market, because a certain 
company size was necessary in order to fulfil the contract requirements.  

Discussion and conclusions  
An analysis of public procurement regulations and of findings from the literature illustrates that 
EU-regulations legitimate sustainable or “green” procurement. There is widespread public 
discourse supporting the procurement of sustainable products and services. A number of 
aspects, such as local and organic food, waste avoidance, the use of ecological materials, 
compliance with social standards and the support of SMEs are considered to be sustainable.  
Although the modernisation of European public procurement law enables the inclusion of 
various aspects of sustainability in award procedures, research results from the literature show 
that sustainable public procurement has hardly been implemented.  
 
Our research results confirm the initial hypothesis. We have found evidence of a clear 
discrepancy between theory and practice in current procurement procedures. There are 
significant weaknesses in the two different model regions that we studied. The analysis of the 
two neighbouring regions of Brandenburg, a large Federal State in north-eastern Germany 
and the City-State of Berlin shows that even in the same geographical region, with similar legal 
frameworks, the implementation of public procurement processes differs significantly. We see 
that, in Brandenburg, price is an essential factor and most award decisions focus on value for 
(little) money instead of local and organic products. Although, several tendering authorities 
consider LOF within the award criteria, they have a small impact on the decision-making 
compared to other criteria such as price or sensory quality. In contrast, the Berlin model with 
a fixed-price per school meal and standardised award criteria led to a “quality competition” 
resulting in an increase of organic products in school kitchens up to 40% of the total catering 
volume. This comparison indicates that a careful selection of award criteria and the weighting 
of price and quality criteria is a key factor for the share of LOF in public kitchens. Related to 
the suitability of current award criteria applied by public authorities, our results reveal that 
certain award criteria like “percentage of local foods” are insufficiently defined, whereas other 
criteria like “sensory quality” seem to be subjective or overrated. When applying these criteria 
in public tenders, tendering authorities have to be aware that they complicate the transparent 
evaluation of bids and could hence cause uncertainties for the catering companies. Another 
relevant factor for sustainable procurement is the determination of contract sizes by tendering 
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authorities. The results of our study confirm the importance of smaller lot sizes for the 
participation of SMEs in procurement procedures.  

The lessons learned from the analysed case studies in Berlin and Brandenburg illustrate that 
the drafting of tender documents, including clearly defined award criteria, is essential for the 
realisation of sustainability goals in public procurement processes. Approaches for the 
increase of local and organic food services deriving from our findings are: 

 the importance of clear political signals related to a desired product quality, for example 
by the declaration of a requirement for a fixed share of LOF products; 

 the determination of  fixed-price for the school meal , in order to prevent a price 
competition at the expense of sustainability goals as successfully realised in the city of 
Berlin; 

 standardised award criteria - as practised in Berlin, but not in Brandenburg - make it 
easier for businesses and thereby  encourage more businesses to prepare tenders for 
the public sector;  

 the definition of precise and transparent award criteria which are easily verifiable, in 
order to minimise complaints and ensure a fair competition;    

 the division of contract sizes into smaller lot sizes, in order to enable access for SMEs 
and newcomers. 

 

Finally, we would like to highlight two open questions that result from our research; first, the 
specification of lot sizes and second, the definition of award criteria. Will it be possible to define 
suitable lot sizes for LOF procurement, and if yes, what would be adequate lot sizes to enable 
the access for locally based and/or new businesses? Furthermore, appropriate award criteria 
- in particular for the procurement of local foods - have to be developed. In order to meet these 
challenges, public authorities can use legal tools like the “competitive dialogue” or “technical 
dialogue” to develop, together with catering companies, solutions for local and organic food 
services. 
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Competing school food agendas and green public food procurement 
 
Grivins, M.,  Kunda, I. and Tisenkopfs, T. 
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Abstract: Public procurement constitutes a significant share of public expenditure and as such 
it is a politically significant instrument that can be used to promote ideas that governing actors 
find important. Latvia introduced mandatory Green Public Procurement (GPP) in 2014. This 
was generally seen as a response to foreign policy developments - a means to strengthen 
local farmers and the food industry. However, the practices that municipalities employed while 
implementing GPP demonstrated early on that there were differences in terms of: how 
regulations were seen; in the ways that municipalities were solving practicalities related to the 
procurement process; and in communication with actors involved related to school food. 
Recognising these differences the paper asks two questions: firstly, what are the policy making 
and policy implementation points where the original ideas could be reshaped; and secondly, 
what consequences these modifications may cause in quality of greenness - for the range of 
agents who may participate, in the selection process and in other aspects related to GPP. The 
paper concludes that the openness of GPP offers possibilities for people to push through 
practices they might benefit from. However, municipalities’ and schools’ willingness to 
participate in GPP planning, execution and monitoring can promote pupils access to high 
quality meals.  
 

Keywords: Green public procurement, school meals, multi-level governance, neo-
institutionalism 

 

Introduction 
Public procurement (PP) accounts for a high share of overall public expenditure (Schapper et 
al., 2006). As such it is a politically significant instrument that can be used to promote ideas 
that governing actors find important (Izumi et al., 2010). PP can be an instrument of change. 
It might be difficult to change things for every separate administrative unit. However, governing 
actors as a group hold significant buying power that according to some authors has an 
enormous potential to influence practices among the general public as well as to force the 
private sector to introduce new ways of doing business (Morgan & Sonnino, 2008). PP can 
help create demand (Testa et al., 2012) and has the power to set trends (Sonnino & McWilliam, 
2011). 

Green public food procurement (GPP) (if not indicated otherwise in this text Green Public 
Procurement refers only to green food procurement) is not an exception - it is expected to 
change general practices dominating in food supply chains (Sonnino et al., 2014; Buying 
green… 2016). This belief has fueled the interest of researchers studying food chains to 
address procurement and has placed procurement among the instruments frequently 
suggested for facilitating sustainability of food systems (see Barling et al., 2013). 
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Latvia introduced mandatory GPP in 2014. The official regulations defined six environmental 
aspects that characterise GPP for catering and five environmental aspects that characterise 
GPP for food products. Based on these aspects green criteria are identified (which in overall 
closely resembles EU GPP criteria (see Catering & Food… 2008). Procurement qualifies as 
green if it takes into consideration at least two criteria. However regulations do not specify how 
these criteria have to be interpreted and how procurement should be organised in practice. 
The green procurement procedure is obligatory for all public institutions offering meals to its 
clients. However, the biggest and the most interesting group of institutions affected by these 
regulations are schools. In Latvia, in the case of school catering there is a much stronger 
presence of moral arguments and more pronounced and publicly visible presence of other 
regulations that distinguish it from other public institutions offering meals. 

Schools in Latvia are founded by municipalities and consequently municipalities are also the 
actor which is expected to solve practical questions related to school functioning. The model 
of how the practicalities are solved might differ from municipality to municipality - while some 
are solving everything centrally, other municipalities offer greater freedom to schools. 
Furthermore, for some functions municipalities receive state funding, while for others they 
have to pay themselves. This causes additional differences between municipalities. 

Early on the practices that municipalities used while implementing GPP demonstrated that 
there were differences in how regulations were seen; in the ways municipalities were solving 
practicalities related to the procurement process; and in communication with the actors 
involved related to school food. This paper analyses the differences mentioned above.  It 
analyses the implementation of green school food procurement to show adaptations made, 
interpretations introduced and application models created and, most importantly, where and 
how stakeholders manage to intervene in the procurement process to pursue their vision of 
what is beneficial and desirable. In order to do this GPP related practices are examined both 
on a national and municipal level. Because of this the article analyses national level school 
food procurement regulations as well as analysing three municipal cases where GPP has 
been implemented. 

Two research questions are analysed in the paper. Firstly, what are the policy making and 
policy implementation points where the original ideas can be reshaped (this question also 
includes a sub-question - why stakeholders are redefining GPP). Secondly, what 
consequences these modifications might cause in quality of greenness, for the range of agents 
who may participate, in the selection process and in other aspects related to GPP. Since the 
paper is looking both at national level policy making and at municipal level implementation it 
might be that consequences identified could cause both long term changes in policies as well 
as minor changes in separate schools which then would be felt only by a limited number of 
pupils. Both questions supplement each other and allow a more detailed explanation of 
positive and negative effects emerging from inconsistencies characterising changes occurring 
after modifications at any point of policy-practice relations.  However, in-depth analysis of both 
questions would require a much longer report than this paper. Because of this we offer only 
an exploratory analysis of the second question. 

The paper is based on data gathered in the Transmango project. Transmango focuses on 
vulnerability and resilience of EU food systems. This paper presents initial results from the 
study. The paper is based on media analysis, 16 in-depth interviews and several sources of 
secondary data. 
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Green public procurement of food and catering 
During the last decades PP has been identified as one of the central instruments that 
governing actors have available in order to promote their goals and to change the behaviour 
of market actors (Sonnino et al., 2014; Buying Green, 2016). As an instrument for change, 
procurement has attracted the interest of all concerned groups - government actors, NGOs, 
market actors and scientists. Published research illustrates how procurement can be used to 
support the interests of local entrepreneurs which would then presumably help improve overall 
social and economic conditions of the community (Preuss, 2009). There are also examples 
illustrating how procurement can serve to promote certain ethical principles or social goals 
(Preuss, 2009). Public procurement is also seen by many experts as an opportunity for certain 
actors, for example, local farmers (Izumi et al., 2010).  However, judging from scientific articles 
discussing the matter it is safe to suggest that it is improved environmental performance or 
GPP that has attracted most researchers’ interest (Smith et al., 2016). 

In theoretical literature  several concepts are used to designate procurement oriented towards 
certain goals - such as ‘Sustainable Public Procurement’, ‘GPP’, ‘Environmentally 
Responsible Public Procurement’, ‘Green Purchasing and Eco-Procurement’ (Michelsen & de 
Boer, 2009).  In most cases these concepts incorporate rather similar ideas - procurement that 
relies on criteria that reduce negative consequences in all product life cycle stages. There are 
some differences among researchers around identifying which analytical fields are important 
and emphasised in procurement – for some these are only environmental issues, while for 
others there are also ethical, economic and social issues. However, despite these differences 
some researchers continue to use these concepts interchangeably. Furthermore, no matter 
what concepts are used the general reason behind the interest in  procurement remains the 
same - the power of public purchasing is seen as an instrument to promote the emergence of 
more responsible practices in food systems. Additionally, each of these fields hold multiple 
interpretations regarding the criteria recognised as important; while some of the researchers 
concentrate their attention on political preconditions needed for implementing GPP, others 
study environmental aspects chosen for selecting the best tender, food waste associated with 
school meal procurement, etc. Meanwhile, studies also reveal that while there is evidence 
supporting many of the expectations, there is also research suggesting that the expectations 
might be exaggerated (Izumi et al., 2010). 

Implementation of GPP is usually achieved by either defining a set of general criteria or by 
referring to certain quality standards (Cerutti et al., 2016). This is also the way GPP has been 
organised in Latvia. The general openness (or flexibility) of GPP to various needs has led to 
a situation illustrated by Smith et al. (2016) - each country and each municipality can choose 
different principles for selecting green products for school meals and thus promote their 
individual version of goals (Smith et al., 2016; Thomson & Jackson, 2007). Furthermore, there 
is also evidence illustrating how various stakeholders search for ways to extend the accepted 
interpretation in order to shape procurement in a way that promotes their vision. Some 
examples might include NGOs assisting local governments to introduce procurement oriented 
towards regional food (Thomson & Jackson, 2007). Thus all this evidence suggests that final 
GPP will take various forms. 

The identified diversity hampers the possibility of coming up with simple conclusions regarding 
the best and worst practices. However, some researchers have identified major obstacles that 
hinder GPP implementation. Among these aspects researchers mention: lack of information; 
lack of guidance documents and training; difficulties  fulfilling  complicated procedures with 

2452



the  limited resources possessed by procurement organisers (usually municipalities); 
economic considerations; and lack of knowledge about environmental impacts of these 
products (Testa et al., 2012; Bouwer et al., 2006). Furthermore, many of these obstacles 
(especially organisational) become more visible in the case of smaller municipalities. These 
municipalities will have difficulties mobilising all the resources that are needed to organise the 
procurement process (Michelsen & de Boer, 2009). Meanwhile, studies also show that all 
municipalities have limited resources and have to make decisions as to which goals to pursue 
(Thomson & Jackson, 2007). Similarly, in Latvia, official documents have concluded that 
successful GPP implementation requires overcoming a set of information, economic, 
organisational and technical challenges. Major identified threats that might hamper GPP are 
lack of trained personnel, insufficient exchange of best practice and networking among 
stakeholders, and the short budget cycle that might cause difficulties with assessment and 
illustrating the beneficial impact of GPP (Ministry of Environmental Protection and Regional 
Development of the Republic of Latvia (VARAM), 2015). 

On the other hand, published studies also suggest processes that are the basis of successful 
GPP.  These include such aspects as enthusiasm of opinion leaders, collaboration between 
environmental groups and institutions organising procurement, functioning GPP strategy and 
a certain level of centralisation, which can all promote successful GPP (Michelsen & de Boer, 
2009). 

These considerations allow the conclusion that many GPP-related complications emerge from 
the complex nature of GPP. The process related interplay of several factors, most of them 
local-level characteristics, renders it unrealistic to offer a ready to use blueprint for how to 
implement such policy. A successful model would require knowledge, resources and mutual 
agreements between key stakeholders. One can overcome these problems by collaboration, 
motivated involved actors and commonality of vision. Both possible limitations and aspects 
promoting the implementation of GPP presuppose that there are moments for interventions 
that allow redefining the direction of GPP. These points of interventions are clearly needed 
because each of these municipalities has their different context and different needs, which 
means that each of them will have to put forward somewhat different goals (Thomson & 
Jackson, 2007). However, openness to various solutions can be both the way to success as 
well as the cause of failure. 

Neo-institutional perspective 
So far this paper has argued that school food GPP has to align the interests and interpretations 
of all involved stakeholders and has to take into account the local situation.  One of the 
conceptual models that permits explanation of implementation of specific policies in multi-
stakeholder situations is neo-institutionalism. This has been an influential body of theory and 
research since the 1970s, addressing diffusion of practices and ideas, implementation of 
policies, and their transformation, in various fields - homogeneous and, increasingly - 
heterogeneous. 

This theoretical perspective sees institutions (in this case, involved in defining and 
implementing the school meals’ policies) operating in an environment where there are a 
multitude of other institutions. Neo-institutionalism allows a dynamic view of institutions as 
generators of practices, identities and interests situated in broader socio-cultural contexts. 
These contexts, in their turn, shape organisational behaviour through cognitive, normative and 
regulative pressures. Transformation of top-down pressures is especially interesting in the 
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case of adoption and localisation of new policy regulations, which are noted to be often 
ambiguous and open to reinterpretation at ground level. (Lounsbury, 2001). 

Overall, the acknowledgement of the complexity of institutional environments and how this 
shapes the diffusion of new practices is wide-spread in academic research. Lately, there has 
been even more pronounced interest in organisational heterogeneity and the ways in which 
processes associated with this diversity can become a source of change (Lounsbury, 2008). 
In the case of GPP some ideas emerging from these studies are of particular importance. One 
of these notions is the influences of the so-called “street level bureaucrats” as the final chain-
link in policy implementation, as they actively make policy (see Ellis, 2011; Durose, 2011; Rice, 
2012). Street-level bureaucrats’ role stems from the premise that “the state” and its “policies” 
need to be constantly (re-)enacted and (re-)negotiated; and while the officially acknowledged 
building blocks are encapsulated in official political instruments, the way political decisions will 
look will depend  upon the actors implementing these policies (Rice, 2012). In other words, 
the practitioners closest to actual implementation of a policy, exercising certain autonomy, 
have an important bearing on what the policy looks like in practice. However, the level of 
autonomy will be influenced by several characteristics of the relationship between actors 
involved in governance. Thus the policy diffusion practices described in this paper are likely 
to evolve during the implementation process, requiring custom adaptation, domestication, and 
reconfiguration to make them meaningful and suitable within specific organisational contexts 
(Robertson et al., 1996; Strang & Kim, 2004). 

GPP in Latvia 
Public procurement in Latvia is only marginally smaller (17% of GDP) than the EU average 
(19%). (VARAM, 2015). Thus similarly to elsewhere PP in Latvia is an important tool to further 
broad-scaled changes in public practices. The general application of GPP in Latvia may be 
traced back to 2004. The first tentative experiments in using the procedure for state-funded 
school meal procurement started in 2010 and have been increasingly in use in recent years 
(2014 – 2015). The first experiences in applying  GPP to school meals were promoted by a 
couple of pioneering initiatives around 2010, namely the 7th framework research project 
Foodlinks (Galli & Brunori, 2013), teaming up with the medium-sized city of Tukums, and the 
initiative by the Waldorf school in Riga. Both of these cases received outside support in 
implementing GPP - in the case of Tukums municipality, local governing actors were able to 
consult with participants in the   Foodlinks project while the Waldorf School received help from 
local NGOs. Both cases abandoned GPP soon after they lost assistance and pressure from 
outside stakeholders. From these initial attempts to introduce GPP there have been some 
other examples over the next few years. Most of these cases (such as Bauska municipality, 
Koknese municipality and Rujiena municipality) have aimed to use GPP to support the local 
economy by creating a market for the products of local producers. However, all of these cases 
faced problems and eventually abandoned the practice. 

Despite these experiences GPP received a considerable political boost in the aftermath of the 
Russian trade embargo when, to protect local producers, in October 2014 the Cabinet of 
Ministers (following the initiative of the Ministry of Agriculture), adopted regulation Nr.673 “On 
application of environmental criteria and proposal selection criteria in procuring food and 
catering services”. This was generally seen as a response to the foreign policy development 
to strengthen local farmers and food industry (although of course this was not stated directly). 
Partly the vision to use GPP as an economic instrument is reflected by a shift in actors 
promoting GPP. Before the embargo it was the Ministry of Environmental Protection and 
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Regional Development that lobbied for GPP. Yet the regulations that officially introduced GPP 
as a mandatory solution were pushed through by the Ministry of Agriculture. Thus school meal 
procurement became particularly visible in the context of difficulties in local food industry and 
agriculture. 

The final version of regulation Nr.673 identified 8 criteria that can be taken into account when 
GPP is organised: share of organic products; share of products registered in national quality 
scheme; share of products coming from integrated production sources; share of products that 
are packed in reusable packaging; share of products that are not pre-packed in separate 
portions; share of products delivered in environmentally friendly packaging; reduced 
emissions of delivery services; and production-to-table time. Some of these categories 
represent the local economic interests of involved actors. 

The issue of the capacity of local municipalities to apply the GPP regulation became a visible 
concern, with an important part of AKIS, the Latvian Rural Advisory and Training Centre 
(LRATC) attempting to provide support. LRATC claims that they are seriously investing in 
supporting and educating municipal procurement organisers. In order to persuade 
municipalities to introduce GPP, LRATC also commissioned a study that illustrates the higher 
efficiency of money spent on local products (Korpa et al., 2015). Meanwhile, national level 
institutions issued instructions for GPP implementation and GPP development plans. The 
National Bureau for Public Procurement has been organising public lectures about the 
procurement process. Despite all these efforts national level institutions complain that they 
cannot control the process; municipalities conclude that they lack all kind of resources, some 
schools suggest that the quality of meals pupils receive has not improved while practically 
used solutions differ significantly. Our further analysis will reveal major points of interaction 
that allow these aspects to emerge. 

Methodology 
In this study a case study approach is used. The procurement strategies of three municipalities 
in Latvia are analysed and compared. As is common for case studies, multiple data sources 
are used. This allows development of broader explanations of the observed processes. 

The following data is used in this paper. Initially a structured media analysis has been 
conducted. It covered marginally less than 150 articles available in the public arena, obtained 
from 55 different media sources. This initial step was mainly to illustrate the diversity of 
explanations and interpretations present in the public arena. Furthermore, during the next 
steps additional media analysis was conducted. However, this further use of media was less 
structured and oriented towards a search for responses for specific questions arising as the 
policy developments were happening. 

The core data used comes from in-depth interviews with people involved in school catering 
organisations. Overall 16 in-depth interviews have been conducted. Among the interviewed 
persons two represented parent organisations, one represented a ministry, four interviews 
were with municipal representatives, four were with school employees, two were with people 
assisting municipalities or schools organising procurement, one interview was conducted with 
an expert studying school meals and one interview was with a caterers’ association. People 
interviewed were invited to a full day workshop to discuss the future of school meals in Latvia. 
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Some secondary data sources were also used - mainly data collected by official institutions: 
quantitative data collected by the Food and Veterinary Service on food safety breaches, data 
collected by the Procurement Surveillance Bureau on procurement processes, and official 
statistical data. 

For in-depth analysis three municipalities were selected: Riga, Tukums and Gulbene. All three 
municipalities differ significantly. Riga is the capital of Latvia. As the capital of Latvia with 
around 700 000) inhabitants it has highly centralised and sophisticated procedures for 
organising procurement (PMLM, 2014). This municipality represents the sole territory in Latvia 
which is so densely populated. Tukums is a rural municipality located in close proximity to 
Riga and officially is located in the Riga region. With its population of 32 000 (PMLM, 2014) it 
is one of the biggest municipalities in Latvia. However, its population density - 24 people per 
km2 (CSB, 2015) puts it among the least populated municipalities in Riga region. Yet the 
population density is higher than in most other rural municipalities. Tukums was the first 
municipality to introduce GPP. Gulbenes municipality is a rural municipality located almost 
200km east of Riga. It is among the biggest municipalities in the area. There are just under 
24 000 (PMLM, 2014) inhabitants in the municipality and the overall population density is 12 
people per km2 (CSB, 2015) which is a little less than the average density in the region. 
However, the municipality has been involved in a search for new models to organise its inner 
activities and has become an unexpected hub for various kinds of activism. 

Results and Conclusions 
In this section, points where stakeholders might carry out interventions in GPP practices and 
the consequences of these adaptations will be portrayed. These interventions do not have to 
occur all the time; they might have been present for just a short while yet have left a significant 
change. To secure the structure for this analysis the points will be identified from the highest 
governance level to the lowest level - from interventions that influence most of the actors 
involved to interventions that influence only some of the actors. 

Selection criteria 
At the national level the most visible example of how powerful food producer groups succeed 
in influencing GPP is the criteria that were included in the final GPP regulation Nr673. Among 
all the criteria regulations identified as green, the national food product quality scheme is 
mentioned. Although theoretically it does not exclude any foreign products which can 
demonstrate adherence to their own quality scheme, in practice this category is advantageous 
to products participating in the Green Spoon quality scheme. Green Spoon is a quality scheme 
developed by the food producer association and it has been a subject of criticism among 
actors supporting more responsible food production for a while now. Yet it has received a lot 
of support from the Ministry of Agriculture. As a criteria mentioned in GPP it is meant to secure 
the position of local producers in the procurement. However, it seems to be protecting only a 
group of mainly large local food producers. Furthermore, the initial definition of the quality 
scheme held a much stronger stance towards protecting local producers of raw materials (by 
defining that one aspect of a quality product is that a high share of raw materials  originate 
from the same country). Currently a spin-off quality Maroon spoon scheme has been 
introduced - it receives the same support from the Ministry and enjoys the same benefits of 
being a criterion of GPP. However, it does not require local ingredients in product production 
and claims that processing is conducted in Latvia. This basically means that the quality 
scheme becomes ever more beneficial to big food producers. 
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The scheme has been lobbied as a key component of GPP procurement and is often used 
interchangeably with organic schemes in public procurement. Since the Green Spoon 
products are a lot cheaper to produce (it does not require use of organic products in order for 
producers to receive Green Spoon or Maroon Spoon certification), these products have a 
strong advantage in procurement. 

Flexibility and localisation 
Current GPP regulations for school meals in principle allow a certain flexibility and localisation 
of approach, as the environmental criteria may be included in a number of ways: in the subject 
of the procurement; in the technical specifications (e.g. mentioning the desirable modes of 
production); the selection criteria for types of tender participants (including request for specific 
qualifications and experience); using quality criteria in addition to price; and in special contract 
provisions to state the preferences for personnel qualifications, modes of service delivery, etc. 

Organisation of procurement 
Currently there are at least two kinds of procurement for school meals: for catering service 
providers (on-site or involving transportation from a centralised kitchen), and procurement for 
food which is then prepared by the school kitchen staff. The end result of procurements may 
be varied and the winners of the tender may be either major catering companies, or small 
ones, or an individual school may maintain relationships with a number of local producers and 
wholesalers to get the products it needs. 

Thus, adapting the standard GPP for school meal procurement may entail various locally 
meaningful adjustments, and in principle opens opportunities for positively influencing the kind 
of food that pupils are to consume, by considering health, environmental, local development 
and other concerns. However, although policy automatically presupposes one separate 
moment where stakeholders could intervene to pursue locally meaningful goals, in practice it 
seems that this possibility is not as popular as it might be. A scan of procurement 
documentation pertaining to school meals in various territorial-administrative units of Latvia 
shows that there are few municipalities that have chosen their own specific way of selecting 
criteria for procurement. Meanwhile, for most municipalities, regulation is in place yet adapted 
solutions seem to be reflecting geographical clusters of influence. Thus there is not much 
adaptation to local situations, opportunities and constraints. These policies rather reflect 
political influences and ties between municipalities. 

Municipality staff capacity and funding 
Municipal financial and intellectual capacity differs, which causes differences in food 
procurement. Firstly, successful GPP requires market knowledge. However, in many cases 
municipalities struggle to grasp the realities of the market. All three municipalities analysed 
here have tried to communicate with various producers. Yet in many cases they realised that 
they do not know where to look for potential suppliers, how to communicate with them and 
how to motivate them. As a consequence these municipalities find it significantly easier to hire 
just one enterprise that can secure all the catering. In search for the simpler solutions 
municipalities are ready to make compromises and sacrifice green principles. Yet there are 
exceptions when municipalities hand the rights to organise procurement to a school. In these 
cases the situation is even more complicated - adaptations made by schools in some cases 
lead to corruption while in others to close relations between local farmers and schools. 
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Catering control 
Currently there is no unified system of overseeing and monitoring the GPP system, and 
analysing actual local practices. This fosters uncertainty both in those applying the system 
and the institutions which in principle have to oversee it (e.g. the Food and Veterinary 
authority). GPP incorporates two notions that have been separated before - procurement 
principles and food characteristics. Unfortunately there are no institutions that would hold 
rights or would have competence to control both. Thus there are uncertainties as how to follow 
processes occurring after the procurement procedure has been finished. The National Public 
Procurement Bureau is able to control the procurement by monitoring the paperwork but 
cannot analyse the quality of food. The service allowed to control food quality can assess the 
quality of food yet does not have the qualifications to compare these products with official 
procurement documentation. This creates an opportunity for a variety of different frauds. Yet 
the main premise of these frauds is always the same - the caterer has the ability to easily 
serve products differing from those it is officially contracted to use. It is next to impossible to 
control the kind of products that get purchased, especially if the catering company is a skilled 
one at paperwork. This shows that there is room for manoeuvre, which can be used either to 
provide the best and freshest possible food, barely adhere to the lowest minimum, or serve 
products of lower quality. 

Involvement of school personnel 
The analysed example illustrates that leadership and interest of other actors play a key role in 
the outcome of GPP. Where school administration and parent organisations tend not to give 
priority to the quality of school meals (and school attendees most often have no say in 
decision-making), school meal caterers who have won public procurement contracts are fairly 
autonomous from any feedback or monitoring. They are state-protected, safeguarded by the 
outcomes of the public procurement tender and the intricacies of procedures. So, school meals, 
for all that the right procurement procedures are in place, often exist in a no-man’s land of little 
or no scrutiny - except for the obvious cases of food poisoning. This does not mean that school 
children cannot get fresh, healthy and tasty meals – they can and they do; in the cases when 
the bottom-up controls are in place owing to the combination of system factors. 

Conclusions 
Thus, in an exploratory study of localisation of school meals’ GPP we conclude that while at 
the highest levels of producing regulations it may be the most powerful food system actors 
who influence the design of the procurement criteria, at the “ground” level the actual design 
and implementation are influenced by trade-offs between municipal staff capacities to engage 
with local producers and/or catering companies, differences in available municipal funding, 
and historical local practices. The example of the Green spoon and Maroon spoon serves as 
an example of how powerful actors can shape policies. Meanwhile, adaptations made on-site 
illustrate the ground level rule bending. All of the above is also happening within the realities 
of very limited monitoring and control systems for GPP and the activity and commitment or 
lack thereof of “ street level” actors - parents, school administrators, catering companies, local 
farmers and their organisations. 
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