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9.1 INTRODUCTION

The expected growth of the world population for at least the next four decades will demand not
only increased food production worldwide, but also improved food availability and fair production
and distribution of food at local, national, and global scales. This demands a concept of sustain-
able agricultural and food systems that not only addresses quantitative production issues, but also
increasingly considers environmental issues of agricultural food production, such water and air
pollution, biodiversity loss, and land degradation. In addition, social and economic aspects have to
be taken into account, such as economic viability of farmers, organization and efficiency of supply
chains and markets, communication and coordination among stakeholders, and farmer—consumer
relationships. These aspects can no longer be analyzed in isolation if we wish to establish sustainable
agricultural and food systems. Thus, global and holistic approaches are required. Such approaches
have been, for example, developed in recent years in the framework of agroecology, applied to the
food system, whereby agronomic, ecological, economic, and social dimensions are taken simultane-
ously into account at different scales (Francis et al. 2003; Gliessman 2007; Wezel and David 2012).
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Although agroecology as a scientific discipline has existed for many decades, the food systems
approach in agroecology has only recently been discussed (Wezel and Soldat 2009; Wezel and
Jauneau 2011). Current research is focused on outlining more clearly and precisely the concepts,
topics, and applications of the food system approach, as well as defining specific models and meth-
ods. Besides agroecology as a scientific discipline, other interpretations, such as agroecology as
a practice or as a movement, are present to different degrees, depending on the geographical and
institutional context (Wezel et al. 2009).

The scale and dimension of research in agroecology have been enlarged from (1) the plot, field, or
animal scale to (2) the farm or agroecosystem scale, and (3) finally, in the last years, to the dimension of
the food system, which is increasingly cited as a major outlook for agroecology (Wezel and Soldat 2009).

At the plot/field/animal scale, agroecological research aims to develop new farming practices,
for example, in improving nutrient cycling, in more efficiently using natural resources, and in
enhancing diversity of soil organisms, crops, and livestock to provide healthier systems. At this
scale, research does not really consider the interactions and implications of these techniques for the
agroecosystem, or the environment at a larger scale, or the food system.

The agroecosystem approach is a second major approach in agroecology. Here, ongoing research
focuses on the agroecosystem scale, including exchange with, and impact on, the surrounding envi-
ronment. Agroecological analyses focus, for example, on plant and animal communities and food
web interactions for biological control, biodiversity and nature conservation, and drinking water
pollution and land degradation in agricultural landscapes and agroecosystems. Within the agro-
ecosystem approach the definitions and concepts might vary, depending on the delimitation of an
agroecosystem. Sometimes, the farm is seen as equivalent to an agroecosystem where the relations
between farmers’ practices and natural resources are analyzed (Conway 1987). For others an agro-
ecosystem is larger, that is, a local or regional landscape where relations between different types of
agriculture and the natural resources of the landscape are investigated.

The food systems approach is the most recent and broadest approach in agroecology. It was first
defined by Francis et al. (2003) as “the integrative study of the ecology of the entire food systems,
encompassing ecological, economic and social dimensions,” or more simply “the ecology of food
systems.” Gliessman (2007) defined agroecology as “the science of applying ecological concepts
and principles to the design and management of sustainable food systems.” These two definitions
are based on former definitions of Altieri (1989, 1995, 2002).

Since the beginning of the 2000s, several authors have demanded that agriculture be analyzed
in a holistic manner. For example, Robertson et al. (2004) stated that agricultural research needs
long-term, system-level research at multiple scales, and that natural and social sciences must be
better integrated. Gliessman (2007) stated that “to recognize the influence of social, economic,
cultural, and political factors on agriculture, we must eventually shift our focus from sustainability
of agroecosystems to the sustainability of our food systems.” Nevertheless, it is still difficult to
outline clear concepts, theoretical models, and methods that specify and translate these demands,
and in particular the expanded definition of agroecology of the food system, into concrete cases and
applications. So far, very few papers have applied agroecological concepts and theory to the food
system; examples include Francis and Rickerl (2004) and Wezel and David (2012).

In the field of social sciences, numerous research works have dealt with alternative food systems
to conventional agribusiness systems. An increasing number of research topics on food systems,
local food networks, and alternative food systems such as direct selling, farm stores and short sup-
ply chain, farmers’ markets, community-supported agriculture, consumer cooperatives, or quality
labels for local or regional products have been developed since the mid-1980s (Feenstra 1997; Jarosz
2008; Marsden et al. 2000; Maye et al. 2007; Renting et al. 2003; Tregear 2011). Other works have
dealt with change of farmers’ practices and production of knowledge allowing changes toward more
sustainable systems (e.g., conversion to organic farming, adoption of no-tillage practices, com-
mitment to agri-environmental measures) (Hall and Mogyorody 2001; Lamine and Bellon 2009;
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Walford 2003), as well as with social relationships in food systems (Guptill and Wilkins 2002) or
consumers’ practices (O’Hara and Stagle 2002). These research topics were mainly developed in the
field of social sciences, and have been increasingly linked to agroecology in recent years.

Today, a broad diversity of food system topics is covered in literature dealing explicitly with
agroecology. The topics include food sovereignty (Altieri and Nicholls 2008; Altieri and Toledo
2011; Altieri et al. 2012; Cohn et al. 2006; Reardon and Pérez 2010; Rosset et al. 2011), alternative
and local food networks (Gliessman 2007), social agricultural networks (Warner 2005, 2007a,b),
food crisis (Gliessman 2011), food security (Chappell and LaValle 2011), right to food (De Schutter
2012), agri-food systems (Thompson and Scoones 2009), food markets (Lockie and Carpenter
2010), and consumers (Stassart and Claes 2010).

In this chapter we will first provide a conceptual analysis of the food system approaches in the
natural (ecology and agronomy) and social sciences, emphasizing fields of research topics and sci-
entific disciplines involved. Second, we will take three varied examples to illustrate specificities and
common aspects of natural and social sciences approaches to analyzing and assessing food system
questions and topics. The first example will illustrate a research program that was initially domi-
nated by a natural science approach (organic grain production), the second will show an example
dominated by a social science approach (Associations pour le Maintien de I’Agriculture Paysanne
(AMAP)—a community-supported agriculture system), and the third will illustrate a simultaneous
natural and social sciences approach (organic agriculture and drinking water catchments). Finally,
we will discuss to what degree the different approaches enrich the concept of agroecology of the
food system, and will look more specifically at the added value of an interdisciplinary approach.

9.2 NATURAL AND SOCIAL SCIENCES APPROACHES
TO AGROECOLOGY OF THE FOOD SYSTEM

In recent years, there has been an important ongoing debate in agroecology about the inter-
est and the value of the food system approach of agroecology. The major questions deal with how
to approach food system issues, what research concepts have to be used, and what methodology
has to be developed. It is broadly acknowledged that for food system issues a global and systemic
approach is needed (Francis et al. 2003; Gliessman 2007). According to Wezel and David (2012),
the concepts of holism with a systemic approach including different scales and interdisciplinarity
exist already, so they can now form the basis for research and analyses for the agroecology of the
food system. Nevertheless, research approaches to the agroecology of the food system show them-
selves to be quite different when driven by either the natural or the social sciences. In addition, the
specific research subjects and topics dealt with at the different scales may vary considerably for the
two groups of disciplines.

9.2.1 Natural Sciences Approach

With the natural sciences approach, food-related research questions are often first dealt with at
the scale of the field, and in fewer cases directly at the farm/agroecosystem scale (Figure 9.1). The
increasing scales used for the food system approach of the natural sciences have caused the involve-
ment of an increasing number of disciplines to deal with the increasing complexity of research
questions and objects. The basic disciplines for the natural sciences approach to agroecology are
agronomy and ecology, but currently it is still necessary to design concepts to handle the level of
the food system as well as to deal with the high complexity of research questions at this scale. In
general, the natural sciences research approach is based on an upscaling approach from the field
level to the food system. A typical example of research in agroecology driven by a natural sciences
approach will be illustrated by the first example in the second part of this chapter.
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Food system:
commodity chain and production
network
sociology, anthropology, geography,
socioeconomy

Farm, agroecosystem:
farm organization, farming system,
agricultural land use at landscape scale
agronomy, ecology, geography, socioeconomy

Scale

Field, pasture:
practices, techniques
agronomy, zoology, ecology,
crop physiology

Integration of disciplines and topics

Figure 9.1 The natural sciences food system approach in agroecology illustrated for different scales, the
major research subjects, and the disciplines involved. Agronomy and ecology are the basic disci-
plines for the natural sciences approach. With increasing scale, other disciplines are integrated in
order to be able to deal with the increasing complexity of research questions.

For the natural sciences approach, the major research subjects and topics generally dealt with
at the field/pasture scale are farmers’ practices and techniques, crop or animal performance, and
input and output fluxes. More specifically, this may include nutritional or protein content of crops
in relation to agricultural practices, or the effect of vegetation composition and fodder quality on
animal growth or milk quality. At the farm/agroecosystem scale, research topics are mainly farm
organization, inputs and outputs at the farming system scale, or agricultural land use at the terri-
tory or landscape scales. More specifically, the questions of diversification of food production at the
farm level as well as food transformation on-farm are analyzed. Finally, at the food system scale,
the main research subjects are the analysis of the commodity chain and production networks of
farmers and other stakeholders, although these food system topics are still seldom integrated into
agroecological research initiated by natural scientists.

9.2.2 Social Sciences Approach

Here we look more generally at the social sciences approaches to food system topics and
research. So far, we cannot explicitly speak of social sciences approaches in agroecology, because
the increase of social sciences topics in agroecology research has only recently begun. However, an
extensive corpus of literature on food systems topics and their recent developments can be revealed,
some of which are mobilized today in agroecology. In contrast to the natural sciences approaches,
the social sciences approaches do not follow a progressive enlargement of scales and subjects, but
are centered on different research questions and topics (illustrated in the second example). The
evolution of research questions and subjects can be quite complex, even if we limit this to the
disciplines and approaches we could frame with agricultural sciences in the larger sense, with eco-
nomic, social, technical, and biological knowledge creation in respect to agriculture. Three levels or
scales can be distinguished: the farmer and farm, the local level, and the global level (Figure 9.2).
At the farm level, research topics are mainly farm organization or decision making, economic per-
formance, and farmers’ social representations and knowledge. At the local level, topics dealing
with collective organization of farmers, short supply chains, and relationships between farmers and
consumers are the more frequent, whereas at the global level analyses on long supply chains and
markets trends prevail. The basic disciplines for all levels are economy, sociology, and geography.
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Global level:
long supply chains, agricultural
policy, markets, consumer behaviour,
economy, geography, sociology

Local level:
ghort supply chains, collective organizatio
of farmers, stakeholder-consumer

Scale relationships, rural development
economy, geography, sociology,

anthropology, agronomy, ecology

Farmer and farm:
fafm organization, economic performance
farmers’ social representation and knowledge

Integration of disciplines and topics

Figure 9.2 The social sciences food system approaches illustrated for different scales, the major research
subjects, and the disciplines involved. Economy, sociology, and geography are the basic disci-
plines at all scales. The social sciences approach does not follow a progressive enlargement of
scales and subjects, but is more constructed around certain research questions and topics.

As the social sciences approaches to the food system are more centered on different research ques-
tions and topics and less on scales, we will present here the three main approaches. The first refers to the
analysis of supply chains and commodity chains either at the local (short supply chains) or at the global
scale (long supply chains). A supply chain is centered on a basic agricultural product and its successive
complete or partial transformations (Fraval 2000). It is, thus, an approach by fluxes: linkage between
vertical flux of products, money, or both between the different stakeholders of the supply chain. This
can start from the production and production factors toward the consumption, or the reverse.

The second approach focuses on stakeholders and their networks. It analyses the strategies and
behaviors of stakeholders, and the relationships between these stakeholders as they are integrated
into a larger collectivity or network (Frayssignes 2005). The vertical supply chain approach is here
enlarged by also studying the horizontal relations (Mikkola and Seppianen 2006; Murdoch 2000),
or even taking into account the connections with other supply or commodity chains, as well as
with other stakeholders not directly linked to the supply chain. Here, the actor-network theory
(Granovetter 2000; Law 1992) is often used to analyze the shape and composition of a network,
which is given not simply by its socioeconomic components, but by all the linkages between all the
enrolled entities (Murdoch 2000). In this context, the contribution of local agricultural products to
territorial development is studied in relation to stakeholders’ networks. This contribution can be
twofold (Tregear et al. 2007): (i) favoring the constitution of an active network of producers, which
allows increasing employment and income in the interior of the network; and (ii) creation of rela-
tions between biophysical (landscapes, local flora and fauna), cultural (techniques, local know-how),
and economic (employment) resources, thus obtaining supplementary added value.

The third approach concentrates on the contribution of food systems to the economic and social
development of local or regional areas. For this, connections between the rural agro-industry and the
territory are investigated in analyzing the organization of productions and services (farm unities, food
production enterprises, commercialization enterprises, catering enterprises) and their links to the
characteristics and the management of a specific area. It refers to areas where the relations between
the environment, people, products, enterprises, traditions, and consumption habits are handled in a
holistic way and developed to produce a specific and localized organization of the food systems. This
refers to the concept of a localized agro-food system (Muchnik and de Sainte Marie 2010). These
systems are often seen as a potential alternative to globalized and standardized food systems.
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9.3 EXAMPLES OF AGROECOLOGY OF FOOD SYSTEM RESEARCH
AND NATURAL AND SOCIAL SCIENCES APPROACHES

In the second part of this chapter, we will use three research examples dealing with different
food system topics to illustrate how the natural and social sciences approached the topics differently,
and which scientific disciplines have been involved. In addition, we will evaluate how the different
approaches allow us to consider the holistic approach to the agroecology of the food system, but
also which constraints still remain with the different approaches. The three chosen examples are:

1. Organic grain production: applied research program initiated with a natural sciences approach
focused on field level, with a progressive extension toward farm and food system issues.

2. The AMAP system in France—an example of community-supported agriculture: a social sciences
approach to analyze different topics of a local food system at different scales.

3. Organic agriculture and drinking water catchments: an interdisciplinary initiative crossing social
and natural sciences approaches to consider simultaneously agronomic, ecological, social, and food
system topics from the plot/field to the food systems scale.

For the three examples we will describe the scale of analyses and the contributions from the
interdisciplinary approaches carried out, but also their limits.

9.3.1 Organic Grain Production: From Wheat Production at Field
Scale to Wheat Baking

This first example, previously published in Wezel and David (2012), illustrates a research project
on organic grain production, where the central question was to improve nitrogen management of
organic wheat and the baking quality of wheat flour.

The on-farm research program on organic wheat was initiated to identify the main limiting
factors (David et al. 2004) and improve N management (David et al. 2005a) and weed manage-
ment (Casagrande et al. 2009), to increase wheat performance (Figure 9.3). This first phase had
been set up on 17 farms in two different agroecosystems in France (Diois, Plain de Valence),
first, to take into account a wider range of growing conditions; second, to benefit from farmers’
expert knowledge when research on organic grains systems was still very limited; and, finally, to

Food system:
commodity chain, flour
processing and bakers, stakeholders’
network, EU agricultural policy,
consumers’ wishes and quality assessment

Farm, agroecosystem:
farm organization, agricultural and
landscape diversity

Scale

Field:
wheat production,
N-fertilization, insertion of
_ legumes, crop rotation

Subjects and topics

Figure 9.3 Main research topics and subjects of the organic wheat production and commodity chain exam-
ple. Initially a natural sciences approach was carried out at the field scale, which was subse-
quently complemented with social sciences topics at larger scales.



Downloaded by [Alexander Wezel] at 23:56 22 June 2015

FOOD SYSTEM APPROACH IN AGROECOLOGY 187

consider the entire farm system and its socioeconomic parameters. Nitrogen and weed manage-
ment were investigated on more than 40 organic fields from 1993 to 1998 by testing various tech-
niques and equipment (field scale, agronomy). From 1998 to 2004, management of N fertilization
had also been studied on experimental farms under controlled conditions, to produce references
for N nutrition of organic and low-input wheat from off-farm organic N sources (David et al.
2004). This research also allowed the development of a decision support system to manage N
fertilization of organic wheat (David et al. 2005b; David and Jeuffroy 2009) to improve grain
yield and grain protein content. During the second phase of the program, research went beyond
the restricted field scale analyses in integrating farm management aspects. A multivariate analy-
sis of quantitative and qualitative data such as grain yield, protein content, crop management,
and farming system management from 97 organic farms demonstrated, for example, the effects
of crop management conditions, such as cultivar, preceding crop, N fertilization, and weed con-
trol, but also the effects of soil and climatic conditions, such as water deficit and temperature,
on grain yield and protein content (field and agroecosystem scale; agronomy). Furthermore,
interviews with farmers, which had been started in the first phase, increased in the second phase
and have now become a key element of the research program, enabling a more complete study
of farm management (field, farm, and food system scale; agronomy, economy, and sociology).
In parallel, the analysis of the wheat-flour food chain allowed determination of the interactions
between producers, collectors, processors, and consumers (David and Joud 2008). Also, a struc-
tured organic food chain supported by cooperatives and bakers improved the economic viability
of farms.

The major results so far are that the agroecosystem characteristics of the studied areas strongly
influence the farming systems, but also the food system. In general, different factors limiting
organic crop production, such as weed and pest infestation, soil compaction, or climatic condi-
tions like water stress and hot temperatures, could be determined (Casagrande et al. 2009; David
et al. 2005a).

The Diois agroecosystem consists of limited areas with fertile soil in the Drome Valley, where
cereals are produced in a long-term and diversified crop rotation of 8—11 years, surrounded by large
areas with low soil fertility occupied by vineyards, lavender fields, permanent pastures, and (semi)
natural ecosystems (Figure 9.4). The agricultural productivity is limited in this area. In contrast,
the high agricultural diversity, together with the Drome River and the adjacent Vercors Mountains,
make it a beautiful landscape and give it high value for tourism, for which farmers produce local

NS

Figure 9.4 (See color insert) Diois agroecosystem with cereal production and viticulture, southeastern
France.
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food, wine, and lavender as well as offering accommodation. Conversion to organic production
allowed the economic value of low-input agricultural productions such as wine, grains, and aro-
matic plants to be maintained. Moreover, the marketing of these organic products, promoted by
cooperatives, is associated with identity and origin, and supported by traditional varieties and
specific products, for instance by the Clairette de Die, a famous sweet sparkling wine produced
exclusively in this area.

As the agroecosystem of the Plain of Valence consists of a large fertile plain, the yield per-
formance of dominant grain production is much higher compared with the Diois. Organic grain
systems differ only slightly from conventional systems. Cropping systems are based on a balanced
proportion of spring crops, mostly irrigated, such as maize and soybean, associated in a crop rota-
tion of four—six years with winter cereals such as wheat, barley, or triticale. The organic grains
are collected by conventional cooperatives, where a limited organic sector has been developed to
answer farmers’ requirements. Tourism is very limited in the Plain of Valence area; thus, direct
selling, provision of local food products, and accommodation on farms are rare.

The agroecosystem characteristics of the two subareas do not only influence the farming sys-
tems, but also involve differences in the food systems. For instance, in the Diois, the wheat-flour—
bread chain is essentially based on a small niche market for traditional organic bakers or organic
retailers looking for a specific flavor obtained with ancient varieties, but also providing identity
as originating from the area. On the contrary, the wheat-flour food chain in the Plain of Valence
is essentially based on standardized quality requirements, for example, protein content over the
conventional threshold of 11.5 g per 100 g and no mycotoxins, applied to mass distribution or enter-
prises (David and Joud 2008). In general, it can be concluded that diversification of farm production
and activities, off-farm employment, and professional and social networking contributed signifi-
cantly to farm viability (David et al. 2010).

The ongoing research project now integrates many different scientific disciplines, such as
agronomy, food technology, economy, and sociology, and works simultaneously at different scales,
namely the field, the farm, and the food system levels, to develop a more holistic approach. Thus,
the present research objectives are to improve nitrogen management, not only from additional fer-
tilizers but also through innovations within crop rotations. Intercropping or undersowing systems
with leguminous species, and also reduced tillage, have been tested to improve wheat production,
as well as baking quality and nutritional value, and avoid mycotoxin contamination. Recently,
agronomical and technological methods to improve the technological quality and safety of wheat
have been determined (David et al. 2011). Further research questions are how local and regional
processing, marketing, distribution, and selling enterprises in the region can be established or bet-
ter implemented in the region, considering the increasing requirements from processors for quality
and safety of organic wheat, as well as the demand from the regional and national organic food
markets to decrease the variation in offer and quality as well as to limit price instability. And, last
but not least, how can the organic farmers become better integrated in this food chain network,
also considering the different support payment systems at national and European levels for organic
agriculture?

This example shows the evolution of a natural sciences-oriented research program in which
research objectives and methodology have slowly developed from technical questions on nitrogen
management of organic wheat, supported by agronomists and applied at field scale, to overall agro-
ecological questions around organic grain producers in which the social sciences (economists, soci-
ologists, and food technologists) have been increasingly integrated, focusing on the wheat-flour food
chain, stakeholder networks, and quality and safety issues of wheat, applied at the farm and food sys-
tem scales. Finally, after several years, a more holistic approach to the agroecology of the food
system has been established. Nevertheless, the program is still dominated by natural scientists, with
the result that some more social sciences-oriented topics, such as stakeholder networks and market-
ing of organic food products, are somewhat neglected in achieving a balanced holistic approach.
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9.3.2 Community-Supported Agriculture: The Case of the French AMAP System

In France, modes of direct selling with food boxes have strongly developed in recent years.
Among different systems, the AMAP system is the best known. URGENCI (2012) describes this
system as “local solidarity-based partnerships between producers and consumers.” AMAP is an
association based on mutual engagement between a group of consumers and a farmer. Each con-
sumer signs a contract at the beginning of the season with a commitment to buy part of the pro-
duction, which is then periodically delivered to him at a constant price. The engagement of the
consumers normally also involves a contribution to the association, such as organizing the locality
for distribution or distributing information, but can go as far as participation in practical work on
the farm. On his side, the farmer makes a commitment to deliver quality products and to respect the
rules of the AMAP charter (Alliance Provenance 2003).

The principles were born in Japan at the end of the 1950s (Amemiya 2007). At the same time,
similar systems emerged in Switzerland and Germany, and since 1985 also in the United States
(Cone and Myhre 2000; Cooley and Lass 1998; Fieldhouse 1996), called “Community-Supported
Agriculture” (CSA). Similar systems are today also found in Canada, England, Australia, New
Zealand, Brazil, Sweden, and Norway. In France, this system is more recent, but is strongly develop-
ing (Lamine 2008; Mundler 2007). According to MIRAMAP (2012), the number of AMAP systems
reached 1600 at the end of 2011, with more than 66,000 involved consumers and a global turnover
of 40 million euros. Even if the management of the CSA systems may be different from country to
country, all these systems claim to offer an alternative to the conventional industrialized agri-food
system (Fieldhouse 1996; Hinrichs 2000), and benefits such as education and social capital have
been widely demonstrated (Cooley and Lass 1998; Sharp et al. 2002).

Asthe AMAP systems can vary significantly, they cannot be analyzed without taking into account
the diversity of social and geographical contexts. In the following we will summarize research results
about these systems in the Rhone-Alpes region, looking at different research topics mainly analyzed
with a social sciences approach. Our research objective was to assess different components of the
sustainability of the AMAP systems: their stability and persistence, their internal management, the
economic viability of farmers, their capacity to produce quality products to all types of consumers
having different incomes, and the environmental efficiency of the delivery of the products.

The Rhone-Alpes region is the second of 22 regions in France in terms of economic weight,
numbering slightly more than 6.2 million inhabitants. The region is characterized by larger areas
of the high mountains of the French Alps, mid-altitude mountainous and hilly areas, some urban
agglomerations, and some smaller areas of plains dominated by agriculture. Its agriculture is dis-
tinguished by smaller farms (37 ha in average) compared with the French national average (55 ha),
a large diversity of agricultural production, an important rate of production with quality labels,
and a shared concern for environmental issues in agriculture (Mundler 2008). The AMAP systems
have shown a strong development since 2004 in the Rhone-Alpes region. According to MIRAMAP
(2012), AMAPs delivered to more than 10,000 families in 2010.

Different research questions were analyzed by economists and sociologists, mainly at farmer
and consumer levels, but also at the scale of the AMAP system (Figure 9.5). Those farm enterprises
that process their products and deliver them in short supply chains created more work units per
farm: 2.1 annual work units for direct-selling farms compared with 1.3 work units for traditional
farms (Capt and Dussol 2004). Direct selling with food boxes (Figure 9.6) allows family farms to be
maintained, although income remains modest, and can be lower than in conventional supply chains
(Mundler et al. 2008). The perception of risk for famers also changed. Even though the contracts of
engagement are signed for 6—12 months, the farmers feel less subject to fluctuating market prices
for standard agricultural commodities.

On the social level, the subjects and topics analyzed are mainly focusing on the collective and
the territorial scales. It can be shown that the AMAP systems are competitive in comparison with
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Territorial scale, food system:
viability and development of
AMAP systems, environmental
impacts (food miles)

Collective scale, AMAP system:
farmer—consumer relationships,
participatory guarantee system

Scale

Farmer, consumer:
farmers’ representations, farm
income, farmers’ practices,
commodity price for consumers

Subjects and topics

Figure 9.5 Subjects and research topics at different scales for community-supported agriculture illustrated
with the case of the AMAP system in France. The research approach was dominated by a social
sciences approach.

Figure 9.6 Food baskets and boxes and their distribution with an AMAP system. (Courtesy of Alliance PEC
Rhéne-Alpes. With permission.)

other modes of distribution (Mundler and Audras 2010). The consumers of the AMAPs are a popu-
lation with strong social and cultural values, but are not distinguished by higher income. Those
consumers who do not favor buying their food products in an AMAP system are more character-
ized by having a social and cultural distance from this kind of system, but not adhering because of
a question of price. Another important fact is the social and professional recognition for farmers in
short supply chains (including the AMAP). This recognition concerns satisfaction with their work
and better socialization due to their relationships with clients, but also better financial recognition
(Dufour et al. 2011). The consumers engaged in the AMAP system also insist on the educational role
implicated in the supply of the food boxes: education of taste and the link between health and ali-
mentation. Finally, the support and engagement of consumers for AMAP farmers have contributed
to the implementation of different types of actions by territory-based organizations of stakeholders
to protect land tenure of farmers and to favor short supply chains (Mundler et al. 2008).

If we look at environment-related questions, the farmer and farm scale and the territorial food
system scale are important. Here, the dominant social sciences approach is complemented by the
disciplines of agronomy and ecology. The charter of the AMAP system (Alliance Provenance 2003)
mentions that the products from AMAP should “respect nature, environment, biodiversity, and
soil fertility, and the production has to be managed without synthetic pesticides and fertilizers and
responsible water use.” In fact, the majority of AMAP farmers are certified for organic agriculture.
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But the AMAP system even wants to be enrolled in an evolutionary progress approach that goes
beyond organic farming in the sense of a social, economic, and ecological practice. This approach
is opposed to the conception of organic farming as being too technical and instrumental, and exclu-
sively defined by the production guidelines (Sylvander et al. 2006). In this conception, the AMAP
systems have implemented a participatory guarantee system that associates consumers and farmers
in the evaluation of the applied practices in the partner farm enterprises of the AMAP (Mundler
and Bellon 2011). In some cases, this evaluation goes beyond the question of farmers’ practices by
also mutually evaluating other social and ethical questions, with the final objective of guaranteeing
close relationships between the stakeholders.

Another important point is that the AMAP system favors local agriculture (Mundler 2009) and
the consumption of seasonal products. Stakeholders see this as an advantage, based on the assump-
tion, widely discussed in the literature, that these systems provide environmental benefits in reduc-
ing food miles, the distance travelled by a food product between the field and the plate. Several
recent publications have questioned these benefits, showing the low efficiency of transport of low
quantities (Coley et al. 2009; Edwards-Jones et al. 2008; Schlich and Fleissner 2005). In contrast,
when the practices of the stakeholders in AMAP systems in France were analyzed and compared
with other types of food distribution, it was shown that the AMAP systems had good efficiency
(Mundler and Rumpus 2012).

In conclusion, the AMAP example represents a typical food system research topic that is often
driven by a social sciences approach. For economic and socially related questions a lot of infor-
mation is available already; however, less information is so far available on the impact of AMAP
systems on certain practices of farmers, as well as on environmental issues such as biodiversity con-
servation or management (Maréchal 2008). In our example, this fact is mainly due to a low involve-
ment of natural sciences approaches. We assume that the willingness to provide the possible largest
diversity of products to consumers might induce agricultural practices favoring cultivated biodiver-
sity. We also assume that receiving consumer members of an AMAP on the farm might promote the
establishment of landscape elements such as hedges or herbaceous vegetation strips, thus favoring
natural biodiversity. Nevertheless, these assumptions still have to be verified with interdisciplinary
reseach involving agronomists, sociologists, economists, and ecologists.

9.3.3 Organic Agriculture and Drinking Water Catchments

In the last decade, different initiatives by national, regional, or local authorities in many coun-
tries in the world have been started to improve water quality in catchments for drinking water. The
proposed solutions applied for catchments where agricultural land use is dominant are (i) to limit
pesticide and nutrient inputs from conventional agricultural practices, (ii) to purchase agricultural
land by the institution managing the catchment and to lend it to farmers with fixed rules for agri-
cultural practices, (iii) to conduct reforestation, or (iv) to convert partially or completely to organic
agriculture (Fleury and Vincent 2011).

In relation to organic farming, different approaches are carried out to favor conversion in
drinking water catchment areas. In general, replacing conventional with organic farming practices
normally results in a significant decrease of nitrate leaching and contamination with synthetic pes-
ticides, as they are forbidden in organic agriculture (Haas 2010; Wilbois et al. 2007). Other, larger-
scale approaches are (i) to promote collective catering with organic food for schools or other local
catering facilities (as in the case of Munich, Germany (Stadtwerke Miinchen 2012) and Lons-le-
Saunier (Martin 2010)), or (ii) to promote the establishment of local and regional market structures
for organic raw products as well as to provide more information and establish better exchanges with
farmers showing an interest in converting to organic agriculture (Haas 2010; Hermanowski et al.
2008; Wilbois et al. 2007). Often a combination of different options is favored in the different areas
concerned.
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This third research example deals with the issue of drinking water catchments and the potential
contribution of organic agriculture to improving water quality. In contrast to the two preceding
cases, it is an example in which a combined natural and social sciences approach was carried out
from the beginning of the research project, with scientists from the fields of agronomy, ecology,
hydrology, geography, sociology, and economics. In the project, initiated by the regional water
agency, three drinking water catchments in southeastern France are analyzed and evaluated simul-
taneously at the field, farm, agroecosystem/local area, and food system scales. Different stakehold-
ers were integrated from the beginning of the research project. The project analyzes and evaluates
the contribution of organic agriculture to improving water quality in three territories where prob-
lems exist with nitrate and pesticide concentrations in the groundwater (Figure 9.7). Each terri-
tory includes a drinking water catchment, but is considered as a much larger area without specific
delimitation to take into account different food system issues.

At the field scale, the different cropping and livestock production practices are analyzed to
assess their potential risk for groundwater pollution (Figure 9.8). The project also investigates how
similar they are to organic farming practices, which are generally considered to be less polluting,
and evaluates the feasibility of changing or adapting certain practices. The initial results show that
in one catchment certain crop rotations dominated by maize rely on intensive use of fertilizers,

Figure 9.7 (See color insert) Area dominated by agriculture in a drinking water catchment in southeastern
France.

Territory, food system:
drinking water regulations, actor and
production networks, local supply chains,
extension services, acceptance of organic farming

Farm, catchment:
farmers’ practices, farmers’ decision
rules, sociotechnical system, land use
and spatial location of land parcels,
farmers’ attitudes toward organic farming

Scale

Field, pasture:
fertilization, pest control,
crop rotations

Subjects and topics

Figure 9.8 Different subjects and research topics are dealt with in a simultaneous social and natural sci-
ences approach for analyzing and evaluating the potential contribution of organic agriculture to
improving water quality in drinking water catchments.
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pesticides, and irrigation. Also, some farmers seem to be already close to organic agriculture
practices, but have not yet considered or decided to convert to organic agriculture. Many farmers
indicated in interviews that they (i) will face major technical constraints to changing their prac-
tices, (ii) fear that their incomes will decrease, (iii) cannot imagine changing their farming system
to organic, and (iv) would need technical and financial assistance when converting to organic
agriculture.

At the scale of the drinking water catchments, the spatial location of farms and their land par-
cels and their respective practices are analyzed to evaluate zoning effects, such as concentration
of certain “polluting” practices in certain zones, and the possibility of exchanging land parcels or
modifying crop rotations, or even farming systems in certain zones (Figure 9.8). The field and water
catchment scale analyses are led by natural sciences investigations, but also take into account social
sciences aspects such as farmers’ motivations for respective farming systems or practices and their
decision rules for fertilization or pest control practices.

In interviews with farmers, the analysis of their farming practices and their spatial arrangement
showed that especially intensive crop rotations in one catchment are located in zones with a high
risk of transfer to the groundwater, and that farmers would be reluctant to locate them elsewhere
because of difference in soil types, access to irrigation water, and distance from the farm buildings.
In the second catchment, farmers have already adjusted their N-fertilization of crops in the core
zone of the catchment relatively well, for example with fractionated application, which makes it dif-
ficult for them to improve this type of fertilization further. In addition, these fertilization practices
are managed differently depending on which commune the farm is located in, as certain communes
impose stronger regulations than others. For some mixed crop—livestock farms in the same catch-
ment, it also became evident that they could not easily relocate their temporary pastures within their
systems because of restricted access with their livestock to potential other land parcels, or because
of remoteness of land parcels from the farm stable.

Simultaneously with the abovementioned mainly natural sciences analyses, a social sciences
approach is carried out, analyzing stakeholder networks, sociotechnical networks, existing organic
food commodity chains and production networks, but also farmers’ flexibility and willingness to
convert to organic agriculture. The latter are linked to the farm and water catchment scale, but the
other analyses focus on the “territory” of stakeholder networks or even go beyond this when dealing
with commodity chains or production networks.

Many farmers indicated in interviews that, besides technical problems and their low willingness
to change to organic agriculture mentioned above, they would not know where they could place their
products in the commodity supply chain if they converted to organic agriculture. The supply chain
analyses have shown so far that short supply chains are more or less nonexistent and would need
to be established first. Also, the development of collective catering with organic food in one of the
study territories is in an initial state. Although longer supply chains for organic products exist on a
regional scale, they are still under development. Interviews and meetings with stakeholders showed
that so far there is little cooperation or coordination among many stakeholders, and that farmers are
often not aware or well informed about the issue of drinking water quality and the different courses
of action of certain stakeholders, such as the local or regional water management institutions.

This third example clearly illustrates the benefits of involving different scientific disciplines
from the beginning of a research project in a simultaneous natural and social sciences approach,
and at different scales. Without this, there would probably have been a risk of favoring certain
more technical short-term solutions to improve farmers’ practices at the field or the catchment
level, without adequately taking into account the fact that a conversion to organic agriculture (or
to conventional systems with practices close to organic practices) is not currently feasible, as the
necessary network of collectors, raw product processors, retailers, technical advisors, and local to
national markets for their organic products is presently underdeveloped or even nonexistent for the
studied territories.
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9.4 DISCUSSION AND CONCLUSION

Different authors demand that agroecology of the food system requires a holistic approach to
guarantee that the different facets, subjects, and topics of the food systems are sufficiently consid-
ered. Nevertheless, two major questions remain: when is a holistic approach accomplished, and how
much integration is needed from either natural or social sciences?

In our opinion, a holistic approach can be assured in considering at least the first three of the
four prerequisites for food system research in agroecology, as mentioned in Wezel and David (2012):

1. Agroecological research has to be carried out simultaneously at different scales.

2. Agroecological research has to integrate different scientific disciplines as well as stakeholders from
the different food system networks.

3. The potential environmental, social, and economic impacts of the expected research results have to
be anticipated during the development of a research project and its hypothesis.

4. The recommendations from agroecological research have to be impact assessment-driven for the
different scales.

The fourth prerequisite goes somewhat beyond the pure research approach, as it also defines the
use of research results. Thus, it might not always be applied by the different research communities,
as this last step is not automatically integrated or planned in many research projects.

In practice, this means that when starting to build a research program the focus is often on
special subjects and topics, for example, analysis of short supply chains, and research is often led
by only one or two scientific disciplines. But, if the intention is to build an agroecology program
with a holistic approach, a second step is needed, in which additional subjects and topics are also
taken into account. In the case of the short supply chains, these could include, for example, impact
on farmers’ income, farmers’ practices, family work organization, food quality, food miles, and
presence of (agro)biodiversity elements on farms. In adding these topics, the question of scales will
appear automatically, as well as which other disciplines have to be integrated to analyze the addi-
tional topics adequately.

The second question, “how much integration is needed from either natural or social sciences
to achieve a holistic agroecology of the food system approach?”, probably cannot be answered
satisfactorily.

Indeed, the status of agroecology from an interdisciplinary viewpoint remains ambiguous. For
many social sciences researchers, agroecology is not yet a research object with clearly outlined fron-
tiers or scales. Therefore, it remains an object with vague contours; the concept expresses an inten-
tion, a horizon, a process in constant evolution, claimed by a diversity of actors, which themselves
can be in strong disagreement. From this viewpoint, the debates around sustainable development
have to be reconsidered for agroecology and social sciences. For example, should agroecology be
restricted only to alternative approaches to the agro-industry? Which agricultural practices should
be considered, or not, for agroecology? Numerous questions remain. Sustainable development can
be defined as “a vector of desirable social objectives, that is a list of attributes which society seeks
to achieve or maximize” (Pearce et al. 1990); therefore, agroecology could be handled as a set of
technical, social, environmental, and economic practices aiming at favoring a permanent transfor-
mation of agriculture, with the objective of better taking into account ethics of exchanges, a social
and economic cohesion, and the preservation of natural resources adapted to a certain territory. In
this sense, agroecology is a movement, not only in the sense of a social movement, but in the sense
of flexibility and a permanent adaptation of technical and social practices in each particular context.

Can agroecology be seen as an interdiscipline or a metadiscipline that is able to associate and inte-
grate natural and social sciences? In our opinion, yes, if it stimulates research associating researchers
from different disciplines and practitioners in a permanent mutual learning process, allowing them
to preserve natural resources, to improve the efficiency of practices in reducing external inputs,
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favoring control of pests and maladies with biological control, and to redesign agroecosystems based
on ecosystem services and adapted to social and environmental conditions specific to each territory.

The required interdisciplinarity for agroecology research needs, therefore, an evolution in the
way to design programs and research objects. As shown with the third research example, there exist
disjunctions between the ecological and agronomic functional areas (a drinking water catchment
and farmers’ fields), the management area (the farm territory, the collecting area for an agricultural
commodity, or even the territory of a local interest group of actors), and the areas used by the
citizens. It is, therefore, necessary to establish coherence and a common perspective for the varied
knowledge of different origins that concerns the objectives, the sectors, and the different scales.
Ecology and agronomy, historically the basic disciplines of agroecology, contribute to a holistic
approach with their capacity to analyze changes of farmers’ practices and their production and envi-
ronmental consequences, as well as applying the concepts and methods of ecology for food chain
analyses, such as matter fluxes and transformation, to the evaluation of food systems, something the
social sciences are not able to carry out. The social sciences have historically developed and con-
tinue to develop theories, concepts, and methods to deal with different issues in agriculture and food
systems. The individual in interaction and exchange with other actors is, therefore, at the center of
analyses, and increasingly these analyses are carried out in a participatory way. To progress toward
a global and systemic vision of agroecology of the food system, therefore, both interdisciplinary and
participatory research is needed (Petit et al. 2011).

In this regard, the third example, about organic agriculture and drinking water catchments, is
an example in which all the prerequisites for research into the agroecology of the food system have
been considered from the beginning of the research program, and thus a holistic approach has been
established. This, of course, does not guarantee that the final research results will automatically
provide satisfactory solutions for stakeholders and farmers, but it provides assurance that relevant
research topics from natural and social sciences have been considered in order to analyze the whole
food system at different scales.

In contrast, the first example, about organic wheat production and wheat baking, clearly shows
that a holistic approach was not accomplished in the first years of the project, as it was guided only
by the natural sciences. Although social sciences topics were gradually integrated thereafter, a
bias still exists, with natural sciences questions dominating. We could call this a “biased holistic
approach,” in which a broad variety of relevant research topics were integrated, but with a remain-
ing weakness and insufficient depth in the analyses of certain social sciences topics.

With the second example, about the AMAP system, we find an even stronger bias. Here, an
almost complete dominance of social sciences topics and subjects prevails. Natural sciences topics
are so far only marginally integrated. Therefore, a holistic approach to the agroecology of the food
system is not yet achieved.

To conclude, the challenging questions of today’s agriculture and food systems can only be
adequately solved if interdisciplinary research is carried out from the beginning, integrating natu-
ral and social sciences, as well as concerned stakeholders. For this, the holistic approach to the
agroecology of the food system seems very promising, as it is based on interdisciplinarity, multi-
scale analyses, stakeholder integration, and anticipation of environmental, social, and economical
impacts from the expected research results.
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