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Abstract

This article proposes a research agenda for situations of coexistence of territorial
agricultural and food models. Indeed, new agricultural and food models are being
deployed at the territorial scale in response to criticisms of existing models and to meet
new challenges. These new models embody archetypes of observed diversity, actors’
projects or standards. We use a bibliographic review and six seminars organized
between 2015 and 2017 to propose an analytical framework based on four major
dimensions of territorial development: the tension between specialization and diversi-
fication, innovation, adaptation and transition of food systems. We show that it is
essential to understand the interactions between territorial agricultural and food models
(confrontation, complementarity, coevolution, hybridization, etc.), going beyond just
the characterization of the diversity of models and the evaluation of their relative
performances. We conclude by highlighting the original aspects of the proposed
analytical framework, its methodological challenges and the expected consequences
for providing support to agricultural and food development in urban and rural
territories.
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Introduction

Globalization has failed to standardize agricultural and food models at the territorial
scale, despite the spread of these models across the planet, for example during the
Green Revolution, the industrialization of food processing and distribution or through
the affirmation of agroecology as a shared goal (Pimbert 2018). Thus, some ‘alterna-
tive’ models are now being tolerated and sometimes even promoted to overcome the
limitations of the dominant models and to meet new challenges (health, environmental,
demographic, etc.). This positive reclassification of the alternative has been taking
place since the 1990s in a ‘quality turn’ which is leading to a surge in new qualifica-
tions of agricultural and food systems (organic, fair trade, geographical indications,
vegan, etc.) (Goodman 2003). These agriculture and food models are often examined in
a dual way in a binary opposition to the model with which they contrast (conventional
vs. alternative, agroindustrial vs. peasant, GMO vs. non-GMO, etc.). This dualism
masks the large diversity of models and their interactions within territories.

In this article, we use a bibliographic review' to show that while the coexistence of
agricultural and food models at the territorial scale is addressed in the scientific
literature, it has never been theorized as such, even though it provides a perspective
of heuristic analysis of agricultural and food dynamics. The coexistence of agricultural
and food models in any territory determines and, at the same time, depends on the
answers to the following four major questions: What are the tensions between special-
ization (productive and/or of space) and diversification? Is innovation the driver and/or
the product of the coexistence of territorial agricultural and food models? What are the
conditions conducive to the adaptation of agricultural and food systems in a context of
uncertainty? Is the transition to sustainability a relevant perspective for designing and
supporting situations of coexistence of territorial agricultural and food models? These
dimensions are addressed dynamically, as processes (Fig. 1). They are considered both
as factors and as products of the dynamics at work in the coexistence of territorial
agricultural and food models.

The four dimensions selected (specialization, innovation, adaptation and transition)
were identified during a series of 6 seminars called ‘Format’ organized by the authors
in France between November 2015 and June 2017. These seminars brought together an
average of 25 researchers” per seminar and allowed the study of 19 case studies (7 cases
from Europe, 6 from South America, 3 from Africa, 2 from Asia and an international

' The literature review was carried out by querying 5 scientific documentary databases (Web of Science,
Agritrop, Prodinra, Cairn and the HAL open archives) using requests adapted to each of them. As an
illustration, these were the queries used for Web of Science: TS=((((intensive or conventional or “high input”
or monofunctional or industrial or commercial) near/3 (organic or “low input” or integrated or ecological or
famil* or multifunctional or sustainable or agroecology))) near/3 (((farm or farming or agricultur® or crop or
food or agri$food or livestock) near/3 (system or model)))); TS=((alternative or transition* or transformation
or reorient®) near/3 ((farm or farming or agricultur* or crop or food or agrifood or livestock) near/3 (system or
model))). The bibliographic material is also based on the expertise of each of the co-authors, who selected the
articles which seemed most relevant to them.

2 These researchers, mainly from the human and social sciences, are affiliated to 13 research and higher-
education institutions in France (AgroParisTech, CIRAD, CNRS, INRA (now INRAE), IRSTEA, Montpellier
SupAgro, VetAgro Sup), Argentina (INTA), Belgium (Catholic University of Louvain), Brazil (Instituto
Ambiental do Paran), Japan (Aichi Gakuin University of Nagoya), Portugal (University of Evora) and
Switzerland (University of Neuchatel).
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Fig. 1 Framework for analysing the coexistence of agricultural and food models at the territorial scale

comparative approach of 7 dairy basins). These seminars allowed the collective
production of a case study analysis grid and revealed the four dimensions proposed
in this article. They complement the main focal points of research in the human and
social sciences on territorial development during four successive periods (Jean 2008;
Pike et al. 2006; Torre 2015): specialization since the 1980s, innovation since the
1990s, adaptation since the 2000s and transition since the 2010s.

After defining the concepts of agricultural and food models and of coexistence, we
present the state of current knowledge for each of these four dimensions, and propose
several hypotheses and questions for future research. We show that taking into account
the coexistence of agricultural and food models according to these four dimensions
enriches the conceptual mechanism (Albaladejo 2016; Polge et al. 2018; Torre and
Wallet 2016) necessary for the analysis and support of agricultural and food develop-
ment in rural and urban territories. Taken all together, this constitutes an analytical
framework and a research agenda.

What are agricultural and food models and how do they coexist?

The socio-technical® and socio-ecological® forms observed in agricultural and food
systems often differ from what are called models, which are abstract, schematic and

? Socio-technical forms combine human representations, decisions and practices with biotechnical entities
(Bijker 1997).

4 Socio-ecological forms refer to the way in which ecological dimensions interact with socio-technical
dynamics (Holling 2001).
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simplified representations that actors (researchers, agricultural advisers, trade unionists,
politicians, etc.) make of a complex reality. The scientific literature uses three accep-
tations of the concept of agricultural or food model (Gasselin 2019).” First, researchers
and experts build models as an archetype of a reality observed either today or in the past
in order to characterize diversity and facilitate its understanding and a transformative
action. These models are often described in terms of regimes (McMichael 2009),
‘référentiels’® (Gisclard and Allaire 2012), agricultural systems (Plumecocq et al.
2018), food systems (Sobal et al. 1998), socio-technical systems (Geels 2010) and
etc. But an agricultural and/or food model can also represent a desired future that actors
demand, for example peasant agriculture advocated by agricultural unionism or alter-
native forms of consumption promoted by a movement such as Slow Food. Finally, a
model is sometimes defined as a set of standards for action in a certification and
evaluation process, such as organic farming or halal food. Depending on which of these
three acceptations is used, the concept of the model presents an analytical dimension or
a normative dimension which the actors adopt to think and act. These two facets are in
opposition and must be clearly laid out, for example to show that the peasant
agriculture of Mendras (1967) (an analytical archetype) is not the peasant agriculture
of Via Campesina (a desired future).

It is not sufficient to merely characterize the diversity of farming and food models
and assess their relative performances; understanding their interactions within
territories—defined as the ideal, organizational and material links between societies
and their spaces (Lévy and Lussault 2013)—seems to be essential. These interactions
can be very diverse: complementarities, synergies, coevolutions, hybridizations and/or
confrontations, competitions, marginalizations and exclusions. They are at the heart of
territorial development processes and strategies’ because they open up the field of
possibilities. Considering a ‘situation of coexistence’® of agricultural and food models
first requires clarity on which actors or systems interact (producers, production systems,
territorial or sectoral actors, etc.) and in what ‘setting’ or in which frameworks of
interaction (farm, cooperative, territory, sector, innovation system, governance mech-
anism, etc.). Furthermore, it is necessary to ask how they interact (conventions,
regulations, money or material flows, controversies, power relations, etc.) and around
which objects (work, technical systems, prices, natural resources, quality criteria,
knowledge, identity, etc.). Indeed, a situation of coexistence can be observed differently
at different scales (cooperative, nation, territory): It may seem to be “virtuous’ at certain
scales but may not be so at others. Similarly, the issues of coexistence vary depending
on the problem to be addressed. For example, in a given territory, the issue of
coexistence may pertain to competition over resources or the construction of a territo-
rial identity.

* We do not consider here models defined as mathematical formalisms which relate variables included in
descriptive, normative or predictive explanatory equations dealing with food and/or agriculture.

© A cognitive and normative framework shared by actors that provides keys for interpreting reality and, as a
result, guides public action (Muller 1990).

7 This includes all the activities that form part of territorial dynamics, including agricultural and food activities,
and concemns all of the territory’s stakeholders, across all sectors of activity (Lardon et al. 2015).

8 The case studies presented during the Format seminars were structured around ‘situations of coexistence’
(actors/systems interacting around specific objects in a given setting).
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Now that we have defined the situations of coexistence of agricultural and food
models, we examine in the following four parts of this article how they are taken into
account in the scientific literature on the themes of specialization, innovation, adapta-
tion and transition. The critical analysis of the literature leads us to formulate new
hypotheses to test in future research (analytical framework) and which we break down
into several questions (research agenda).

Specialization and diversification: the yin and yang of coexistence

The first dimension of analysis of the coexistence of agricultural and food models
concerns specialization and diversification. These are two concepts commonly used to
qualify the economic or ecological processes that differentiate agricultural and food
systems. These concepts can also apply to transformations of a territory, depending on
whether the territory evolves towards the domination by a productive activity or, on the
contrary, towards a greater plurality of functions. We are able to define a territory’s
specialization because the vast majority of systems of production and derivation of
value from products are part of the same development model. Conversely, the diver-
sification of activities in a territory implies the presence of a plurality of systems which
are part of development models with different orientations. We recall below the
historical trajectory of the ‘specialization vs. diversification’ controversy, followed by
a discussion of the positive and negative effects of specialization and of diversification
at the socio-economic and socio-ecological levels. This review of the debate leads us to
conclude that the processes of specialization or diversification are still too little studied
through the prism of the situations of coexistence of agricultural and food models, thus
raising new questions in the field.

The process of productive specialization was one of the drivers of the modernizing
paradigm of agriculture in the latter half of the twentieth century. It was bolstered in the
countries of the Global North by price stabilization mechanisms (Allaire and Daviron
2019). The debate between specialization and diversification first emerged in the 1970s
with a strong focus on social issues of dependence and of the loss of autonomy of farms
and rural spaces (Kayser 1992). However, observing and evaluating specialization
require precise definitions and methodological precautions, given the different possible
scales of analysis: farms, rural territories and sectoral organization (Mathieu 1985). In
the 2000s, the ‘specialization vs. diversification’ controversy redoubled with the advent
of the concept of sustainable development, focusing on a key question: How to
reconcile agricultural production with the preservation of natural spaces and land use
in a global context of pressure on resources and accelerating biodiversity loss?

At the socio-economic level, the respective merits of the specialization and diversi-
fication processes oppose each other (Mathieu 1984). The specialization of rural spaces
or productive activities has been advocated in pursuit of economies of scale, economic
integration, low food prices or even agglomeration externalities (Antoine 2016). In
contrast, diversification is frequently promoted for the sake of the advantages of
complementarity and the autonomy or resilience that are associated with it (de Roest
et al. 2018; Suryanata 2002). Some observers propose the specialization of spaces and
forms of production in order to intensify, while correcting and compensating for the
possible negative effects of such a specialization (Pingali 2012). Others prefer instead
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the integration of agriculture’s multiple functions with a diversification of farms and
landscapes (IPES-Food 2016). This debate can be extended to the organization of food
production, the organization of rural spaces, ecological intensification and the conser-
vation of the environment.

At the socio-ecological level, two ideal types can be considered to manage a territory
and its resources: ‘We can distinguish a first model, qualified as “segregationist”,
separating what can be cultivated from what should not be from the point of view of
environmental protection, in which “natural” processes will nevertheless have to be
managed. [...] From another point of view, combining the ecological and productive
functions of agroecosystems in the same territory is a model that can be described as
“integrationist” ’ (Agrimonde 2009: 31). The first approach divides the territory
between spaces dedicated to intensive agriculture, on the one hand, and to the preser-
vation of natural environments, on the other. The second proposes the conception of a
diversity and complementarity of forms of agriculture arranged to create ecological
mosaics producing various ecosystem services. This debate on the best way to protect
nature has been structured around the notions of ‘land sparing’ and ‘land sharing’
(Byerlee et al. 2014; Green et al. 2005). The proponents of land sparing hypothesize
that high-yield agriculture, based on advanced technology and industrial inputs, is best
suited to produce on limited areas and therefore can best preserve large uninhabited
nature reserves sustainably (Green et al. 2005). Conversely, the advocates of land
sharing do not believe in isolated protected spaces surrounded by regions that are
inhospitable to biodiversity. According to them, ‘to avoid ecosystem collapse, we must
integrate biodiversity conservation throughout the landscape we use’ (Kremen and
Merenlender 2018). A tension therefore exists between these two types of intervention.
However, a compromise was subsequently reached between these streams of thought,
according to which the choice of approach would depend in part on the scale (Fischer
et al. 2014). Proponents of land sparing agree that ‘land sparing and land sharing
describe two ends of a continuum of intentional spatial organization of food production
and biodiversity conservation: whether separated or integrated’ (Phalan 2018). For their
part, the advocates of land sharing recognize the importance of the traditional approach
to protected areas, but they argue that the range of tools available to maintain biodi-
versity in more or less anthropized areas must include an agroecological approach to
cultivated spaces (Kremen and Merenlender 2018).

This review of the specialization/diversification debate shows that the issues are not
framed in terms of the coexistence or confrontation of territorial agricultural and food
models, which are nevertheless decisive for processes of domination or diversity, and
aggregation or dispersion (actors, productive and/or spatial rationales, etc.). We reiter-
ate that a situation of coexistence or confrontation of agricultural and food models has
to be examined in terms of the interactions between actors or systems around particular
objects in a given setting. Analysis of these interactions sheds new light on the
specialization or diversification processes, which leads us to propose three hypotheses
to test in future research and to raise associated questions:

Specialization and diversification are not always in opposition, but can follow one
another, combine together or be nested, depending on the scale (spatial, temporal,
social) under consideration. Indeed, the issues of specialization and diversification can
be expressed differently at the scale of the farm, the territory, the sector, the production
basin and etc. The articulation of these scales is essential. How are specialized systems
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designed, for the sake of their own sustainability, to take into account and maintain the
diversity of a territory’s resources? How do successful diversification trajectories
borrow elements of innovation from the specialization model? Is the diversification
of productive spaces not based on a certain level of farm specialization, for example by
relying on acquired professional skills to orient farms towards new activities or new
markets?

Diversification and specialization are differentiated by different power relation-
ships. What are the forms of power in territories around agricultural and food issues? Is
specialization a process of internal organization or is it a progressive subordination to
an organized form of functioning/decision-making? Is diversification underpinned by a
plurality of powers in the territory or by the absence of a common project? Does it
necessarily lead to a multifunctional balance between activities?

Both for specialization and for diversification, there are intended evolutions, of
course, but territorial actors also undergo evolutions. The determinants are not
necessarily found at the territorial scale, because the dynamics of markets and of
macroeconomic actors (firms, States) shape these processes to a large extent (van der
Ploeg et al. 2008). Diversification, for example, can either result from an active and
deliberate strategy or, on the contrary, passively reflect the lack of structuring oppor-
tunities. While the coexistence of models in a territory can result in conflicts and
synergies, it can also lead to ignorance or mutual tolerance. How does competition over
resources (land, water, labour) crystallize tensions between these models? What roles
do the representations that actors have of specialization and diversification play? In
which cases are territories the sole determinants of the dynamics of specialization or
diversification?

The multiple interactions between and combinations of specialization and diversifi-
cation and their territorial effects deserve to be better examined. Thus, taking the
coexistence and confrontations between agricultural and food models into account
makes it possible to refocus the debate on the opposition between specialization and
diversification at the territorial scale. It shows dialectical relationships between these
two processes and, above all, it leads to the necessity of better articulating different
temporal, spatial and actor-organization scales.

Innovation: seed and fruit of coexistence

The second dimension of analysis of the coexistence of agricultural and food models
concerns innovation (Faure et al. 2018). This notion, which was first conceptualized in
the twentieth century, refers primarily to a technical and/or organizational process by
which something new is invented, built, conceptualized, appropriated and transformed
by actors, which immediately calls for an examination of this process’s determinants
and trajectories (Temple et al. 2018). Innovation is also the result of a system of actors
and knowledge, whose ‘project’ is more or less explicit (Hall et al. 2003; Klerkx et al.
2010; Touzard et al. 2015). Finally, innovation is also the driver of transformations of
territories and socio-technical and socio-ecological systems (Allaire and Daviron 2019).

Because of this triple meaning, innovation marks the border between different
agricultural or food models, and, in doing so, helps define them. In addition, it
transforms the conditions of coexistence and confrontation of agricultural and food
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models by impacting the four constituent elements of ‘situations of coexistence’: the
actors or systems, their interactions, the specific objects concerned and the setting under
consideration. Indeed, innovation in agriculture and food systems, as in other sectors, is
never neutral as regards its rationales (productivity, well-being, environment, equity,
justice, etc.), its forms and its impacts on territorial development (Torre and Wallet
2013). As a result, innovation gives rise to socio-technical controversies and induces
differentiated impacts and arrangements between actors which presage development
models (Akrich et al. 2002). Through the paths it takes (which actors involved, what
knowledge, which socio-technical and socio-ecological paradigms, which challenges
targeted?), innovation helps determine a desired future and principles of action (Coudel
et al. 2013). In agriculture and food systems, innovations reflect the specific relation-
ships of actors and of agricultural and food activities with nature, space and societies
(Touzard 2018). Thus, they determine and, at the same time, depend on a specific
development model, for example a ‘high tech’ farming trajectory or an agroecological
orientation (Bonny 2017), and thus configure ‘situations of coexistence’ accordingly.

Consequently, innovations are part of socio-technical regimes which differentiate
agricultural research and advisory systems (Vanloqueren and Baret 2009). The debates
then shift to innovation’s several dimensions: the nature of the innovations, their
purposes, the priority issues to which they are intended to respond, the target actors,
the conditions for the emergence and support of innovation and, finally, the modalities
of scaling up (Wigboldus et al. 2016). As an illustration, two regimes of innovation in
plant genetics have emerged since the Second World War, closely tied to contradictory
agricultural and food models (Bonneuil et al. 2006). The first—sectoral, industrial,
oligopolistic, linear, integrated and based on the paradigm of the fixed variety—serves
a ‘modernizing’ and productivist development model largely backed by mechanization,
the use of fertilizers and phytosanitary products, and by food standardization. The
second—territorialized, polycentric and participatory—values intravarietal genetic het-
erogeneity suitable for local ecological and social conditions. It forms part of an
economy of quality (Allaire and Daviron 2019) based on the differentiation of products
and the leveraging of different qualities (organic farming, geographical indications,
reserved industrial varieties, ‘peasant seeds’, etc.). The opposition between these two
regimes of varietal innovation structures communities of actors who recognize affinities
or oppositions, around models of agricultural and food development which bring
together a set of common values and principles of action.

The failures of and crises of confidence in the agroindustrial model have engendered
a positive requalification of many innovations as solutions, albeit partial. Thus, starting
in the 1990s, alternative food systems began to be developed around innovations which
defined these systems, with these innovations marking these system’s differences with
other food systems: geographical indications, organic farming, fair trade, short supply
chains, urban farming and etc. (Le Velly 2017). While they are in opposition to the
conventional food system, the alternative/conventional binary oppositions quickly
show their limitations.” In fact, systems are often hybrid in character, for example

® The concept of ‘alternative” lacks stability and pits in particular the proponents of structuralism against those
of agency. It refers to the existence of a social movement engaged in a political conflict (Pelenc et al. 2019) or
in demands for justice, to actors’ projects (Le Velly 2017), to niches of innovation on the fringes of the socio-
technical system inherited from history, to weak institutionalization, to marginality (social, economic, spatial,
etc.) and etc.
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due to the ‘conventionalization’ of organic farming or the ‘mainstreaming’ of fair trade.
There exist a diverse range of expressions of organic farming, fair trade or short supply
chains, necessitating a detailed look at these forms, especially when it comes to
assessing their impacts. Indeed, innovations are often intended to respond to certain
environmental, social, health or economic limitations of the systems already in place
(problem-solving), but often induce negative side effects themselves (social and eco-
nomic exclusions, damage to the environment or health, etc.). The impacts of innova-
tions therefore imply that it is necessary to politicize their implementation with regard
to the risks they may cause (Beck 2001), the purposes they serve (in particular
questioning the notions of growth, progress and trade-offs often necessary between
economic and environmental issues) and the choice of target actors (creditworthy vs.
non-creditworthy, entrepreneurs vs. vulnerable populations, etc.) (Leach et al. 2012).

There are thus two ways to think about innovation in situations of coexistence of
agricultural and food models. The first considers that agricultural and food innovations
emerge during socio-technical transitions. Several analytical scales have to be exam-
ined, in particular that of the niche in which an innovation appears and that of the socio-
technical system in which a sector’s operating regime is institutionalized, whether
integrating these innovations or not (approach presented in the “Adaptation: necessity
as well as project of coexistence” section). The second envisages innovation as a fact
inscribed in the territory conceived as a geographic space that is appropriated, orga-
nized, managed, lived in and represented by a social group. Furthermore, innovation
can be territorial or social. Territorial innovation is concerned, on the one hand, with
innovative territories and, on the other, with the territorialisation of innovations (Giraut
2009; Soulard et al. 2018). It concerns new spatial forms (for example, with regard to
centre-periphery relationships or interstitial spaces), the emergence of coordination
between heterogeneous actors and new tangible and symbolic relationships to places
(for example, in the activation of territorial resources and localized production sys-
tems). Social innovation, for its part, has three different acceptations in the literature. It
can be defined as a process of social change (a transformation of the established order),
a new social practice or as an innovation that concerns categories of actors forming a
tiny, often marginalized, minority (Chiffoleau and Paturel 2018). Consequently, social
and territorial innovations raise the question of the respective places accorded to the
various agricultural and food models, and therefore of their coexistence in society and
within a territory, in a criticism of technical and productivist progress and with
particular attention to actors in situations of social, economic, political and spatial
marginality.

This review of knowledge on innovation in situations of coexistence of agricultural
and food models at the territorial scale leads us to propose two hypotheses little covered
in the literature, requiring testing in future research, and to raise associated questions:

Innovation modifies the conditions of coexistence of agricultural and food models at
the territorial scale. Innovation, whether radical, systemic and/or disruptive, exhibits
continuity with the old, in a tension between continuity and discontinuity.'® So how do

19 Radical, systemic and disruptive innovations necessarily maintain continuity with the old not only in terms
of the structures inherited from history (pertaining to land, organizations, markets, public policies, etc.), but
also because of the socio-technical and socio-economic interactions that result between disruptive innovation
and its social, economic and technical environment.
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tradition and innovation coexist, for example in appellations of origin and protected
geographical indications? Innovation knows how to remain silent, whether it is ‘dis-
creet’ (Albaladejo 2004) but in a certain conformity with the dominant regime, or
‘ordinary’ (Alter 2000) but transgressive of social norms. Thus, innovation produces
bond, emancipation and empowerment, for example in short supply chains or peri-
urban land arrangements, as well as exclusion and eviction. As a result, does innovation
mark the divide between development models or, on the contrary, does it reconcile
oppositions that were believed to be irreconcilable?

The configurations of coexistence of agricultural and food models encourage
innovation. Are economic competition or cooperation drivers of innovation, and under
what conditions? Are not the conflicting interactions between actors who advocate
different models sometimes favourable to innovation? How to overcome the blocking
of innovations in situations in which the dominant model imposes its socio-technical
regime (Plumecocq et al. 2018)? How to prevent, during scaling up, certain innovations
from ‘conventionalizing” and diluting their ‘promise of making a difference’ (Le Velly
2017) by abandoning certain attributes of their initial proposals?

Thus, research on the coexistence of agricultural and food models renews the
understanding of the motivations, obstacles, modalities, targets, challenges and impacts
of innovations. In particular, there appears new potential for innovation, for example by
hybridizing new elements originating from different models. It then becomes necessary
to open up a debate about the territorial development aims inherent in the innovations
being promoted by different agricultural and food models.

Adaptation: necessity as well as project of coexistence

The third dimension of analysis of the coexistence of agricultural and food models
concerns adaptation. Indeed, the transformations and upheavals of recent decades have
only confirmed perceptions of uncertainty in the face of increasing variability and
unpredictability (Grossetti 2004) of climatic conditions, market behaviour and even of
public policies. Our contemporary history is marked by many sudden, major and
unpredictable crises that have put humankind, its activities and its social and environ-
mental structures to the test (Chalas et al. 2009). These crises have concerned food
availability (2007-2008), health (AIDS, COVID-19, etc.), financial markets (2007—
2009), politics, nuclear energy (Chernobyl, Fukushima, etc.), geopolitical flashpoints
(India-Pakistan, North Korea, etc.), climate (hurricanes, droughts, floods, etc.) and etc.
Even though some of these crises can be considered global because they concern the
entire planet, they have differentiated territorial expressions. Thus, certain world
regions and their residents face major uncertainties which condition their practices
and decisions, sometimes even their survival. For example, coffee farmers in western
Guatemala, exposed to climatic and phytosanitary hazards, grow a perennial crop
(planted for 25 years) in a context of high volatility in coffee prices since the collapse
of the International Coffee Agreement in 1989, and suffer from continued political
instability (36 years of civil war until 1996, public corruption now) and major social
tensions (high crime levels, smuggling and drug trafficking) (Bathfield et al. 2013). In
these conditions, the adaptability of farmers and territories is as much a necessity as a
project (Gasselin et al. 2013).
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It is a necessity because the finiteness of exhaustible resources, especially of
biophysical ones, reminds us that ‘the world is finite’, in the sense of a closed and
controlled space, and above all dominated by humankind (Reghezza-Zitt 2015). Sus-
tainable development, according to the main studies on it, aims at a combination of
ecological, socio-economic and territorial performances (in the sense of the results of
action) or capacities (in the sense of the means to act) of a system under consideration
(the company, the city, the territory, etc.), coupled with a moral responsibility towards
future generations (Godard 2005; Villalba 2017). And yet, these scientific and
development-engineering studies poorly integrate the capacities of adaptation of the
diversity of agricultural and food systems. The competition and complementarities
between these systems, at the core of their ‘situations of coexistence’, have not been
sufficiently considered factors that determine capacities of adaptation, and thus as
major factors of sustainable development.

Adaptability is also a project, because while it is certain that there will be major
demographic, climatic, energy, health and environmental changes, we cannot predict
them with any precision. The system will have to adapt to these changes, whether by
maintaining its coherence, reshaping itself, learning, absorbing shocks or creating new
opportunities. A system’s ability to maintain itself in an uncertain context, and therefore
to endure, necessarily implies a dimension of adaptability (Ancey et al. 2013). How-
ever, this adaptability remains poorly documented in studies to assess the sustainability
of farms, activity systems and territories, even though some authors have focused on it
(Lairez et al. 2016; Lopez-Ridaura et al. 2005; Vigne et al. 2017; Zaccai and Zuindeau
2010; Zahm et al. 2019), in particular in relation to climate change. Furthermore, the
capacity to adapt is the emerging property of certain configurations of coexistence of
agricultural and food models, for example when it comes to ensuring a city’s or a
nation’s food supply by combining long and short supply chains.

Therefore, adaptation is no longer just a matter of ‘dealing with’ hazards, but also, at
the same time, of ‘acting upon’ our practices and societies. The modalities of adaptation
implemented or advocated are therefore actual choices of development models
(Thérond et al. 2017). Under these conditions, any analysis of the adaptation of
agricultural and food systems and of territories has to consider it according to three
dimensions: It is a process (which refers to the study of the trajectories of evolution of
systems), a property (as the ability of adaptation of agricultural and food models) and,
finally, the result of transformations. We present below various ways of adaptation
(diversification, complementarity, differentiation) or even hybridization implemented
in situations of coexistence of territorial agricultural and food models.

At the farm level, Darnhofer et al. (2010) highlight three types of strategies for
developing the adaptive capacity of farms, in particular in forms of collective action:
continuous experimentation and analysis of results, flexibility in the organization of
activities and diversification to spread out risks. Pinto-Correia and Godinho (2013) use
the example of Montado (Portugal) to show that by combining production, consump-
tion and protection, land managers contribute to landscape multifunctionality and the
resilience of traditional farms by integrating newcomers and new forms of organization
(advances in digital technology, distant urban markets, etc.). As for rural territories,
Torre and Wallet (2016) envisage three types of innovation profiles: experimentation
and exploration of organizational forms based on local involvement and new technol-
ogies, differentiation based on the leveraging of local resources and the development of
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integrated projects and complementarity with other territories in the form of coopera-
tion that helps build capacities of adaptation. Thus, these studies show that diversifi-
cation (of resources, products, production and marketing methods, functions, etc.) and
complementarity between production systems and territories are favourable to capac-
ities of adaptation and constitute a lever for territorial development (Lardon et al. 2017).

One modality of differentiation is the case of nested markets which develop away
from mass markets managed by multinationals (‘empires’). They translate ‘the concrete
possibilities to counter distance with proximity, artifice with freshness, anonymity with
identity and genuineness, standardization with diversity, and inequality with fairness’
(van der Ploeg et al. 2012). In this way, the actors transform the conditions of
competition by developing voluntary standards and entering into contractual arrange-
ments, for example in organic farming, short supply chains in the countries of the
Global North, and fair trade.

Another route to adaptation is hybridization. We consider it here as a process of
creating a new form of organization by combining various elements inherited from
different types of previous organizations. Hybridization is then not only a factor of
adaptation, but also the result of an adaptation process and an innovation process
(see the “Innovation: seed and fruit of coexistence” section). For example, some
farmers combine mixed marketing strategies in the conventional long supply
chains and in the local and alternative agri-chains (Filippini et al. 2016; Touzard
et al. 2016). Hybridization takes place via the hybrid nature of some of the actors
themselves who invent their own strategies to respond to challenges and who
become part of innovation and learning processes. These actors play a pivotal role
in collective action and contribute to territorial development (Amblard et al. 2018)
by articulating scales and models (Houdart et al. 2019). This implies paying
attention to these hybrid actors and to boundary objects (Trompette and Vinck
2009) in order to articulate the processes from the local level to the global level, in
an overall coherence.

This review of knowledge on adaptation in situations of coexistence of agricultural
and food models at the territorial scale reveals several favourable processes and
strategies (diversification, complementarity, differentiation, hybridization). However,
these studies rarely raise the question of scales or those of asymmetries (of resources,
incomes, etc.). This leads us to formulate the following two hypotheses, little covered
in the literature, and to raise associated questions:

The coexistence of agricultural and food models imparts capacities of adaptation to
territories and the systems that compose them because of their interactions. These
interactions (cooperation, competition, hybridization, etc.) are only favourable to
adaptation under certain conditions: There have to be territorial resources, innovation
systems, local institutional and organizational dynamics and etc. Therefore, what are
the interactions between agricultural and food models (cooperation, competition, co-
evolution, etc.)? How do they transform themselves? Under what conditions does the
coexistence of agricultural and food models favour the sustainable and resilient trans-
formation of territories?

Capacities of adaptation vary at different spatial and temporal scales. There is a
different combination of issues at different scales, ranging from the local to the global,
and a different combination of actors, activities and spaces. What are the socio-spatial
configurations of these adaptive processes? How do they relate to local and global
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scales? In the end, how can public policies and territorial actors support these processes
in order to facilitate the desired adaptation trajectories?

An examination of the links between adaptive processes and the concrete modalities
of the coexistence of agricultural and food models can shed light on the trajectories of
territorial development and the conditions conducive to the sustainability of agricultural
and food systems.

Transition: origin and permanence of coexistence

The final dimension of analysis of the coexistence of agricultural and food models
concerns transitions to sustainability. Studies on these transition processes proliferated
in the 2010s as a new way of understanding the dynamics of socio-economic and
environmental change (Lawhon and Murphy 2012). Transition theories have been
applied more recently to the processes of transformation of production, processing
and agricultural and food marketing systems, and to the reconfiguration of interactions
between actors of these food systems (Hinrichs 2014). In general, these studies not only
describe the processes and trajectories of transition to sustainability, but also, in
particular, examine their implementation modalities (Holscher et al. 2018). The ques-
tion of ‘what has to be done’ has thus led several authors to present the transformation
process as the result of the simultaneous appearance of multiple changes converging at
different levels and in different societal sectors (technology, economics, institutions and
standards, culture, etc.). The work of Geels and Schot (2007) on the transition of socio-
technical systems is considered seminal and is often mobilized by researchers in
transition studies. For these authors, transitions result from the interactions between
several levels (hence the term multi-level perspective, MLP): the socio-technical
landscape, which encompasses the environment in which society exists; a stable
socio-technical regime made up of interdependent rules, practices and actors that guide
or constrain the actions of operators; and niches, which are spaces where more radical
innovations are devised. The transition from one socio-technical regime to another is
posited to be the result of pressures exerted by the landscape on the regime or of the
gradual incorporation into the regime of radical innovations (new rules, new practices).
In this approach, niches, considered places of innovation (see the “Innovation: seed and
fruit of coexistence” section), are understood as incubation spaces (Geels 2002) as well
as places for learning and for building new economic networks; they are intended to
host the construction and consolidation of alternative systems (Meynard et al. 2013). In
the visual representation of the socio-technical transition of Geels and Schot (2007),
niches gradually tend to absorb the dominant regime by changing its different dimen-
sions (standards, actors, knowledge, etc.). This representation underscores the transfor-
mative nature of these innovations, or lack thereof, vis-a-vis a dominant model.
Several studies today use the MLP framework to go beyond the analysis of
technological transitions. These new contributions show the benefits of approaching
food system transitions through a plurality of complementary objects and themes
explicitly included in sustainability issues: global challenges (Hinrichs 2014;
Spaargaren et al. 2013), agroecological transition (Bui et al. 2016; Ingram 2015;
Lamine 2012; Levidow 2015) and sustainable consumption transition (Van Gameren
et al. 2015; Vittersg and Tangeland 2015). In these studies, there is very often an
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implicitness about the presence of two well-stabilized regimes (usually the convention-
al and the alternative) which coexist in the same place, without explicating either the
diversity of situations, nor their specificities (variations) with regard to geographic
conditions or their territorial roots. Indeed, MLP often relies on a single dominant
regime, which calls into question the modalities of apprehending the coexistence of
several socio-technical regimes in the same context. Some studies, however, do address
the multiplicity of possible and existing trajectories for the transition of systems to
sustainability, suggesting a plurality of possible models and their coexistence (Dumont
et al. 2020). El Bilali et al. (2018) show, for example, that different transition pathways
are proposed or implemented in pursuit of food and nutrition security. They identify
trajectories geared towards efficiency (sustainable intensification), those geared to-
wards restricting demand (constrained demand or sustainable diets) or even those of
an in-depth transformation of the entire food system (agro-food transition). According
to these authors, these different trajectories translate different visions of what is
desirable or achievable in terms of practices, visions that are based on fundamentally
different, even opposing, models, ideologies and values. By stating that ‘Food system
transitions thus do not have one easy, obvious, or uncontested pathway but will be
characterized by a diversity of options, approaches, places, voices, and historical
contexts’ (El Bilali et al. 2018:13), they indirectly highlight the issues of the coexis-
tence of different approaches, their specificities, their pluralities according to the
contexts in which they are placed and, indeed, the challenges of governing the
coexistence of these different models and trajectories (Bui 2015; Bui et al. 2016).

Thus, despite the significant advances in MLP-based research, some authors
(Lawhon and Murphy 2012; Murphy 2015) make a number of criticisms, among which
is the focus accorded to technological artefacts in MLP studies or to certain categories
of actors who shape transitions (leaders, innovators, scientists, government agents) to
the detriment of consumers or workers, for example. The spatial-dimensions approach
to transitions towards sustainability (scales, places and spatialities) is also considered
‘naive’ since it avoids any analysis of power games between actors. In this sense, these
authors suggest that the modalities of the actors’ interaction and spaces concerned by
the transition processes are little addressed.

The geographic dimension has indeed long remained ambiguous, even poorly
understood, in MLP analyses. Levels (niche, regime and landscape) are often implicitly
confused with specific territorial boundaries (Raven et al. 2012; Truffer et al. 2015):
Regimes tend to be presented as national characteristics; the dynamics associated with
the socio-technical landscape as those of international scales; and niches are often
equated to sub-national, even local, scales. Taking national contexts into account as key
elements in which regimes and niches are found, while important, does not lead to an
understanding of the territorial differentiations and the complex interdependencies that
result from the different forms of institutional embeddedness within territories (Lawhon
and Murphy 2012: 362). For their part, Coenen et al. (2012) note that it is essential to
take a closer look at the socio-spatial struggles that cause a regime or a niche to scale up
beyond its initial boundaries. In the same perspective, the issue of the articulation of
scales (relationships and interdependence between actors located at different scales,
dissemination of models, transnational networks) is little addressed in efforts to under-
stand how they trigger or prevent transitions of socio-technical regimes. According to
Lawhon and Murphy (2012), MLP would benefit from becoming not only more
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sensitive to the role of geographical factors, but also ‘more responsible’ by recognizing
that ‘power relations’ are a very important factor in orienting or slowing down the
dynamics of transition.

All of these criticisms have recently led to the emergence of a body of work in the
geography of sustainability transitions (Hansen and Coenen 2015; Longhurst 2015;
Murphy 2015; Raven et al. 2012; Truffer et al. 2015). These studies seem to refer only
implicitly to the issue of the coexistence of models. It is an emerging field in which
research on the geographic dimension of transitions is focusing on three key elements
(Truffer et al. 2015): (i) the socio-spatial anchoring of transitions; (ii) taking multi-scalarity
into account; and (iii) power relations. The socio-spatial anchoring of transitions aims to
identify the territorial conditions that are favourable, and those that are not, to transition
processes. This includes determining the transition’s territorial inequalities (which spaces
are favoured and which not). Then, taking multi-scalarity into account allows one to see
how innovations emerge in different spaces, how these spaces interconnect and how actors
located at several scales interact to disseminate these innovations. Finally, these two
elements lead to a third, which pertains to unequal power relations in transition processes.
According to these authors, the effects associated with transitions must be considered,
either from losers and winners, from models, from voices or from interests and their actors,
i.e. from the modalities of coexistence of different models resulting from these transitions.

From these contributions on transition processes in situations of coexistence of
agricultural and food models at the territorial scale, we propose two hypotheses, little
covered in the literature, to be tested in future research, and raise associated questions:

On the one hand, the coexistence of agricultural and food models can be a
prerequisite as well as the result of the dynamics of transition at work in food systems.
What factors trigger these transitions? What type of relationships between the actors
drives or hinders these transitions? What territorial conditions stimulate or stifle these
processes? What are the proclaimed goals and trajectories of the different agricultural
and food models that coexist? How do their paradigms, values and norms diverge?

On the other hand, the coexistence of models can be understood and governed at the
territorial level. Indeed, the transition processes differ according to territories, their scales,
their social and spatial configurations and their trajectories. What are the effects of transitions
on the conditions of interaction between the agricultural and food systems within a territory?
What new forms of coexistence are produced and at what scales? What actors do they bring
together and what is the nature of these actors’ links and/or interactions (passive co-presence,
tensions, synergy, complementarity, etc.)? What are the forms of public action, governance
and support that make it possible to engage a diversity of actors and systems towards the
same goal of territorial development, while respecting the uniqueness of each?

A detailed documentation of the links between transition processes and concrete
modalities of the coexistence of agricultural and food models can shed light on the
existence or emergence of territorial development models.

Discussion: functionalist coexistence, based on power relations
or on a transition perspective

Territories are the matrix and product of new forms of agriculture and food systems,
some of which are presented as models, whether they are analytical archetypes, desired
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futures or even standards for action. Analysing agriculture in the context of the new
food challenges amounts to calling development models into question and considering
the coexistence of these models (Hervieu and Purseigle 2015). Indeed, these agricul-
tural and food alternatives emerge and assert themselves as responses to environmental,
health, nutritional, economic and social criticisms of a long legacy of productivist
growth and strong urbanization. It is therefore not enough to categorize or even
compare and support these technical, organizational and institutional innovations as
so many independent and juxtaposed figures. In pursuit of territorial development, it is
essential to analyse and manage the conditions of coexistence between these agricul-
tural and food models, where coexistence is conceived as configurations not only of
competition, confrontation and power relations, but also of co-presence, co-evolution,
complementarities, synergies and sometimes even hybridizations. An improved taking
into account of the coexistence of agricultural and food models, and in so doing of their
interactions at different spatial and organizational scales, favours the recognition and
support of combinations potentially beneficial to territorial development.

To this end, we propose a framework for analysing the coexistence of agricul-
tural and food models that is structured around four dimensions: (i) specialization
and diversification, (ii) innovation, (iii) adaptation and (iv) transition. Each of
these dimensions makes it possible to take a fresh look at agricultural and food
transformations, thus constituting a research agenda. To be able to analyse
specialization/diversification processes, it is imperative to articulate the scales
(time, space and actor organizations) of the agricultural and food models, and,
in doing so, to study the relationships between the territory and the scales that
encompass it (region, nation, world). It is a matter also of examining the agricul-
tural and food models’ relations of domination, even hegemony, and of margin-
ality. Detailed investigation of the innovation processes at work in the interactions
between agricultural and food models leads to original insights into territorial and
social innovations, and reveals fruitful hybridizations of innovations or, on the
contrary, roadblocks to them. Examining the adaptive capacity of agricultural and
food systems amounts to analysing the interactions, complementarities or compe-
titions between forms of organization and the ways of combining them, or even of
hybridizing them at a territorial scale. But these hybridizations are also sometimes
the expression of a ‘conventionalization’ (Guthman 2004) of innovation niches
(see the “Transition: origin and permanence of coexistence” section) due to the
dilution of the actors’ initial principles (a process of ‘mainstreaming’) and of the
innovation’s original aims. In such cases, hybridizations are implemented for the
benefit of actors in positions of power who capture the rents from innovations
created by pioneers who are often in a situation of social, economic, territorial and
political marginality. It is therefore necessary to maintain a critical eye on the
modalities of emergence and functioning of these hybridizations. Forms of polit-
ical, socio-professional and civic regulation are therefore essential to inform
controversies, manage conflicts and preserve the goals of sustainability, ethics
and equity. Finally, examining transitions in terms of the coexistence of agricul-
tural and food models that are being institutionalized in science, the political
sphere, the market and society (Albaladejo 2009, 2016) allows us to envisage
multiple configurations in which various models coexist in a territory, without one
suppressing another.
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The Format seminars and this literature review have led to the emergence of three
transversal issues that underpin territorial development strategies and contrasting epis-
temological postures in the analysis of situations of coexistence:

— The first family of studies examines the functional complementarities between
systems and the properties that result from these interactions. It is a matter, for
example, of examining how interactions between agricultural models optimize
heterogeneous resources, in particular in territories in which the environmental,
planning and social organization conditions vary. Other studies explore how
hybridizations between agricultural models contribute to an increase in the number
of innovation cores and are—or are not—favourable to sustainable development.
Interactions between agricultural models can also build up agricultural systems’
adaptation abilities and make territories more resilient, for example in their food
supply capacities. In this family of studies, the researcher pursues a functional and
systemic analysis of the situations of coexistence of agricultural and food models.

—  The second family of studies examines the power relations between actors and the
conditions conducive to good governance of a diversity of agricultural and food
models. These studies then assess the effects of domination or endeavour to
rehabilitate silenced identities and fight against marginalization. They aim to
denounce and resolve situations of exclusion through criticisms of power relations
(economic, political and social). Here, the researcher adopts a critical approach to
situations of coexistence of agricultural and food models.

—  And finally, the third family of studies views coexistence as a situation of transition
of agricultural or food models. In such studies, the analysis pertains to the
trajectories of change that have to be planned and managed. The challenges are
then to describe and support changes that are more or less radical (as opposed to
adaptative), more or less selective (as opposed to inclusive) and more or less
specialized (as opposed to diversified). This type of study examines the manage-
ment of transitions and the conditions conducive to their good governance. In this
family of studies, the researcher endeavours, in most cases, to contribute to the
transformations of situations of coexistence of agricultural and food models in
partnership with the actors involved.

These three families of studies are complementary in the research agenda that we
propose, even if each researcher individually may prefer to position himself in one of
them on the basis of the unique relationship that he may have with the actors, action
and knowledge.

Addressing these new questions poses methodological challenges. Any analysis of a
‘situation of coexistence’ of agricultural and/or food models, as defined in this article’s
introduction, is predicated on determining the actors and/or systems, the nature of
interactions, the objects and the ‘setting” under consideration. This exercise is necessary
to define not only the scales envisaged, but also the disciplines which will be best
equipped to answer the questions raised. The ambition to formulate a framework for
analysing situations of coexistence of territorial agricultural and food models led us to
formulate generic hypotheses. Therefore, they have to be fine-tuned and adapted to the
contexts and issues of the proposed fields of study. Subsequently, it is imperative to
examine dispassionately each of the agricultural and food models present, something
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that many researches find hard to do since they are focused on a single model. Finally,
the coexistence of agricultural and food models inevitability brings with it controversies
in which different actors ally or oppose each other to legitimize their own choices and
often discredit those of others. The characterization and analysis of these controversies
are therefore essential to recognize not only what makes a model coherent, but also its
divergences and the conditions of interaction with others.

Conclusion

In this article, we undertake a bibliographic review to show that even though the
coexistence of agricultural and food models at the territorial scale is addressed in the
scientific literature, it has never been theorized as such. We propose a framework for
analysing situations of coexistence based on four dimensions (specialization/diversifi-
cation, innovation, adaptation, transition) with the goal of taking a fresh look at
agricultural and food development in rural and urban territories.'"

Designing and supporting territorial development by taking the coexistence of
agricultural and food models into account reveal new levers of action: favouring
complementarity between specialization and diversification at various spatial and
organizational scales; combining innovation and the tangible and intangible heritage
specific to the various agricultural and food models; building up the capacity to adapt in
the complementarity of agricultural and food models; and undertaking a transition to
new territorial development configurations. But the coexistence of agricultural and food
models also poses the challenge of inventing new modalities of governing territorial
development and of building new skills.

Taking the coexistence of agricultural and food models into account amounts to
thinking of the place of every individual and of modalities of living together in the
territory concerned. It is matter therefore of thinking of development priorities defined
by values (ethics, in particular with regard to future generations, and equity, in
particular in terms of social, economic and spatial justice) and sustainable-
development objectives (peace, food sovereignty, climate change, employment, etc.).
The governance of the coexistence of agricultural and food models requires innovations
and learning to promote functional complementarities between systems, to come up
with innovations conducive to sustainable development, to transcend the disparities of
the actors’ projects in order to facilitate living together, to rein in the effects of
domination and to rehabilitate silent identities and fight against marginalization.
Through this article, we place these preoccupations on the research agenda.
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