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Abstract
This paper argues that supporting food system transformation requires more than obtaining science-based understanding and
analysis of how components in the system interact.We argue that changing the emergent properties of food systems (what we call
food system synthesis) is a socio-political challenge that is affected by competing views regarding system boundaries and
purposes, and limited possibilities for central steering and control. We point to different traditions of ‘systems thinking’ that
each emphasize particular types of interventions for achieving system change, and argue that food systems are best looked at as
complex multi-dimensional systems. This implies that we need to move beyond rational engineering approaches to system
change, and look for approaches that anticipate and accommodate inherent social tensions and struggles in processes of changing
food system dynamics and outcomes. Through a case study on the persistence of an undesired emergent property of food systems
(i.e. poverty) we demonstrate that a multi-level perspective (MLP) on system transformation is useful in understanding both how
food system transformation has happened in the past, and how desirable transformations is prevented from happening today.
Based on such insights we point to key governance strategies and principles that may be used to influence food system
transformation as a non-linear and long-term process of competition, negotiation and reconfiguration. Such strategies include
the creation and nurturing of diversity in the system, as well as process interventions aimed at visioning, destabilization and
formation of discourse coalitions. Such governance interventions imply a considerable re-orientation of investments in food
system transformation as well as a rethinking of the role that policy-makers may play in either altering or reproducing undesirable
system outcomes.
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1 Introduction

There is currently a widespread interest in the idea of
transforming food systems as a strategy to realize a variety
of development objectives, including health, inclusiveness,
safety, sustainability, efficiency and resilience (HISSER).
Food systems are conceptualised as complex wholes in which
a variety of human and non-human drivers interact with activ-
ities in agro-food value chains, resulting in desirable or unde-
sirable outcomes (see e.g. HLPE, 2017; Van Berkum et al.,

2018).We currently witness several efforts to develop system-
atic frameworks for the analysis of food systems (Foran et al.,
2014; Gaitán-Cremaschi et al., 2019; Hanna et al., 2020;
Kanter et al., 2015; Termeer et al., 2018; Zurek et al., 2018).
It is assumed that such analysis can increase our understand-
ing of the way in which components in the system interact,
and provide insight in trade-offs and synergies between devel-
opment objectives associated with alternative interventions in
the system. Thus, food systems analysis is seen to offer op-
portunities for making foresight scenarios and ex-ante impact
assessments that can guide decision-making on innovation
and investments strategies to support the realisation of desired
multi-dimensional outcomes (see HLPE, 2017).

The starting point for this chapter is that generating detailed
knowledge and understanding about food system dynamics
and the likely positive or negative consequences of alternative
courses of intervention does not in itself bring about food
system transformation. Assuming that it does, would be the
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same as assuming that farmers’ adoption of innovations de-
pends only on whether they have appropriate knowledge and
understanding of alternative options. Clearly this is not the
case; we know from sociological and psychological research
and theory that such knowledge and understanding is only one
out of many factors influencing what people do and do not do.
In the context over governance, knowing about the potentially
transformative effects of alternative policies and measures im-
plies by no means that such changes will be agreed upon and/
or can be successfully implemented to alter food system
dynamics.

In this chapter we will first outline some challenges that
exist in the governance of food system transformation. In do-
ing so, we will make clear that ‘food systems synthesis’ (put-
ting together a newly adapted food system that produces de-
sirable outcomes) requires more than ‘food systems analysis’
(developing refined understanding of how different parts of
the food system function and interact with each other).
Subsequently, we present what is already known about the
way in which complex socio-technical systems transform over
time based on historical precedents. Finally, we will discuss
the implications for governing food system transformations in
terms of the types of interventions that are needed to make
systems change.

2 Six relevant features to consider when
thinking about food system transformation

When considering how we may – or may not - transform food
systems, it is useful to think about some pertinent features of
these kinds of systems that affect our capacity to transform
and reconfigure them. Systems thinking is usually applied in
situations where we deal with complex wholes that comprise
of multiple entities, processes and interactions, that result in a
range of outcomes which we may consider more and less
desirable (Meadows, 2009). A first and fundamental feature
of systems is that they can exhibit ‘emergent properties’,
which refers to idea that ‘the whole is more than the sum of
the parts’. For example: a car consists of many parts (an en-
gine, gearbox, doors, wheels, chairs, driver, etc) and when
these are put together in a proper way, we end up with a
system (car) that can drive from A to B, which is a property
that none of the individual parts has (Fig. 1). When we like the
emergent property of the system, we tend to speak of ‘syner-
gy’ (1 + 1 > 2) and if we do not like it we may speak of a
‘negative synergy’ (2 + 2 < 4) or ‘disergy’. From this perspec-
tive, the interest in ‘food system transformation’ reflects that
we are not very happy with the ‘emergent properties’ (or the
trade-off between positive and negative synergies) of current
food system configurations: instead of desired properties such
as ‘healthy nutrition’, ‘food security’, ‘wealth’ and ‘environ-
mental sustainability’, we see that our food systems still

generate ‘malnutrition’, ‘food insecurity’, ‘poverty’ and ‘en-
vironmental degradation’ (Béné et al., 2019; Veldhuizen et al.,
2019; Willett et al., 2019). These emergent properties thus
constitute a first relevant feature of food systems.

A second important feature of food systems is that - unlike
the example in Fig. 1 - interactions between people are essen-
tial components in the system. Most boundary definitions of
food systems include actors that operate at different levels and
in different spheres, where different ‘emergent properties’
may be seen as relevant (see also Van Berkum et al., 2018;
Van Berkum et al.*, this volume). Typically, we are dealing
with entities, processes, interactions and outcomes at the level
of households, farms, communities, natural resources, trade
networks, processors, retail, consumers, policy, climate, and
what may be considered beneficial at one level or sphere (e.g.
low consumer prices, high farm productivity) can be seen as
less desirable when seen from another perspective (e.g. low
margins for producers, environmental degradation).
Moreover, any interventions in the system to influence a par-
ticular benefit for people at one level, is likely to go at the cost
of other values at the same or other levels. It is precisely these
complexities and trade-offs that merit a systems perspective,
but it is by no means self-evident what and whose priorities at
what level should prevail in a discussion about transformation.

Third, it is important to realize that food systems are diverse
(Gaitán-Cremaschi et al., 2019). Even within the same geo-
graphical space and/or value chain, we see that there exist
different segments and networks of producers, traders, proces-
sors, retailers and consumers that work in different ways
(Mangnus, 2015; Mangnus & Vellema, 2019), and with dif-
ferent levels and forms of formality, quality control, etc. The
networks and processes involved in supplying palm oil to
rural consumers in Ghana are likely to be very different to
those supplying urban elites in Accra or European consumers.
This diversity means that there is not just one food system that
operates according to one particular logic, but that there exist
multiple parallel systems that serve different producers and
consumers.

There is not only diversity between food systems, but also
diversity between actors in the way they view the system and
the different purposes and interests they have for participating
in it (Fig. 2). People in the system are not likely to perceive the
system in the same way as those who observe and analyse the
system from a distance. Most actors in the system are likely to
have only a partial and selective view of it, and they may
define the system in completely different ways. To illustrate
this fourth relevant feature of food systems: some may see a
farm as ‘a production unit that is part of a food supply chain’
whereas the person actually farming on it may see it as ‘a last
livelihood resort’, or as ‘a family land that needs to be main-
tained to please the ancestors’, or as ‘a community resource
that guarantees independence from the outside world’.
Similarly, where some may look at informal trade ‘a sub-
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optimal process that jeopardizes food quality and food safety’,
others experience it as ‘a reliable network to ensure access to
markets and credit’. Such differences in perspectives are likely
to complicate the fostering of synergy and emergence in a
particular direction.

In this line, it is important to note there exist different ways
of conceptualising food systems among researchers. In gener-
al, researchers tend to subscribe to different theoretical ideas
regarding the nature of systems, the process through which
systems change, and the kinds of interventions that may be
appropriate to support transformation (see e.g. Hanna et al.,
2020). This also counts for food systems, where we see that
scientists may have different conceptions of the key entities,
processes and outcomes that constitute a food system. For
example, a food system can be conceptualized to study the
role of farm animals in a circular food system (Fig. 3a) or to
study food supply chains and food environment, in terms of
food quality and safety, affordability, and availability (Fig.
3b).

These two examples underline that systems do not exist as
an unequivocal objective reality, but that they are ‘constructs’

that we apply to the world in order to make sense of a complex
phenomenon, based on particular epistemological positions -
i.e. howwe know about the world (Armson, 2011). Over time,
different strands of systems thinking have developed, such as
hard systems thinking, functionalist systems thinking, soft
systems thinking, and complex system thinking (Table 1).
Different strands of thinking about systems are relevant to
different kinds of problem situations - varying from simple
to complex – each with specific epistemological foundations.
Awareness of underlying epistemologies is especially impor-
tant in messy situations, like food system transformation,
where people may have a very different view of the same
situation (Armson, 2011).

Food systems thus include many stakeholders with differ-
ent views and interests. In addition, the interactions between
actors are guided by formal and informal institutions (i.e.
‘rules of the game’). Prevailing legal, market and cultural rules
and resource distributions tend to have a degree of stability,
not least since attempts to change the status quo are likely to
be resisted by those who benefit from the existing system
configuration. Frequently, these include powerful groups that

Fig. 1 Emergent properties and synergy: ‘the whole is more than the sum of the parts’ (source: own elaboration)

Fig. 2 Different actors do not
have the same conception of the
system (source: ‘The blind men
and the elephant’, inspired by an
Indian parable)
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can mobilise considerable resources to prevent change from
happening (Grin, 2012). In addition, the scope for system
transformation may be hampered by path dependencies,
whereby earlier choices (e.g. choices to support certain crops,
or decisions to invest in specific technologies or
organisational set-ups) make it difficult to deviate from a cho-
sen path (Kuokkanen et al., 2017). Moreover, the fact that
food systems include so many public and private players and
stakeholders with different views and ways of working im-
plies that -in most cases- there is no actor that has sufficient
power and control to steer the system in a particular direction.
Food systems are thus characterized by high uncertainty with
no – or hardly any – agreement on the goals, values and
boundaries that should drive and direct change. Such complex
configurations do not have a central locus from which a sys-
tem is or can be steered and controlled. Instead, numerous
actors and organizations pursue their own goals and projects,
and the resulting changes are largely the unintended outcome
of numerous intentional actions which interact and interfere
with each other in complex ways (Castells, 2004; Scharpf,
1978; Van Woerkum et al., 2011). This is a fifth relevant
feature of food systems, called self-organization, which refers
to the evolution and emergence of new patterns and orders
without central steering and control (Leeuwis & Aarts, 2011;
Nicolis, 1989). Box 1 provides an example of self-
organisational dynamics in food systems.

Box 1 An example of self-organisation: The emergence of an obesogenic
pattern in food systems

The emergence of an obesogenic pattern in food systems

In many societies obesity has become an increasing health problem that is
clearly related to the functioning of food systems. Thus, overweight
can be seen as an emergent property of food systems. According to the
literature (see e.g. Swinburn et al., 2011), the obesogenic pattern has

emerged from the interaction between several relatively autonomous
trends. These include: (a) increased capacity to produce cheap proc-
essed foods; (b) wide proliferation of outlets and marketing for cheap
nutrient poor foods with added sugars and unhealthy fats; (c) changes
in the type of work we do (non-physical labour); (d) changes in the
pace at which work is done (stress); (e) changes in our transport sys-
tems (from bike to car); (f) changes in the way cities are designed
(conducive to motorized transport); (g) the increased importance of
ICT in work, leisure and education; etc. Even if some of these trends
may have resulted from intentional activity (e.g. creating accessible
cities, developing computer games that are fun, increasing the sales of
sugared food, etc.) none of these developments can be associated with
a deliberate ambition or plan to foster an obesogenic society. Thus, the
obesogenic pattern emerged in a self-organised manner: that is, as an
unintended outcome of many intentional actions geared towards
something else. In the case of obesity, this unintended outcome is
nowadays apparent tomost actors involved. Even so, several actors can
be seen to deliberately continue their practices (e.g. selling fat and
sugared foods in vulnerable neighbourhoods) in order to pursue their
priority goals (e.g. making profit). Thus, they ignore system feedback
and wittingly reproduce the emergent outcomes.

Hence, food systems are complex, diverse and self-
organizing wholes in which relatively autonomous stake-
holders have competing interests, values and perspectives,
and where transformation depends to a considerable extent
on the willingness and capacity of interdependent actors to
accommodate and navigate differences and work towards a
mutually acceptable future. This means that food systems
are not easily transformed. This is not to say that food systems
are static; in fact, they are characterised by continuous dyna-
mism, interaction and flux. At the same time, they tend to-
wards a relatively stable pattern of interactions and outcomes
(i.e. earlier mentioned emergent properties) and are often re-
silient to efforts to change them and/or and slow in responding
to internal or external pressures and shocks. Such ‘dynamic
stability’ is a sixth key feature of food systems and is
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characteristic for complex problems (Arkesteijn et al., 2015).
Because stakeholders are interdependent, meaningful change
is likely to happen only if key players succeed in achieving a
sufficient degree of agreement, accommodation and/or coor-
dination to work towards a particular transformation, and in
translating this towards new policies and institutional arrange-
ments. Reaching such convergence can be complicated in var-
ious ways, for example by lack of interaction and facilitation,
and also by the existence of uncertainty about how proposed
changesmay affect system dynamics and outcomes. Such lack
of knowledge and understanding typically reinforces people’s
perception that the risks associated with change are high. At
the same time, it is important to acknowledge that food sys-
tems are not isolated from other systems, and that crisis and
shocks in other realms (e.g. Covid-19, Ebola, war) may put so
much pressure on food systems that interdependent stake-
holders can achieve accommodation towards meaningful
change.

Summarizing, the following six key features of food sys-
tems need to be taken into account when thinking about food
system transformation: (1) emergent properties of a food sys-
tem, (2) human activities and interactions as central compo-
nents, (3) diversity between and within food systems, (4)

diversity between actors’ views, values and interests, (5)
self-organizational dynamics in food systems, and (6) dynam-
ic stability and resilience of food systems. Based on these key
features, it can be concluded that food systems are best looked
at as complex multi-dimensional systems, and that efforts to
transform food systems in particular directions - i.e. food sys-
tem synthesis - need to grapple with issues proposed by dif-
ferent strands of system thinking (Table 1), including espe-
cially political/critical systems thinking, social/institutional
systems thinking, and complex systems thinking (Table 1).
In a process of food system synthesis, interdependent stake-
holders can -to some degree - resolve their differences, build
conducive relationships and overlapping visions on the future.
This goes far beyond an analytical exercise geared towards
understanding (parts of) the system, and using this technical
and/or social understanding to design and optimise the system
through some kind of rational engineering logic. This is bound
to fail as it ignores the inherent social tensions in the system
such as different boundary definitions, diverging perspectives,
competing interests, different epistemological foundations,
and dynamics of power. In a process of synthesis such differ-
ences and tensions need to be accommodated, which requires
broader processes than developing analytical understanding.

Table 1 Different strands of systems thinking (adapted from: Leeuwis & Wigboldus, 2017; see also Leeuwis, 2004)

Type of systems thinking (origin and/or
literature sources)

Key metaphor and assumption
depicting how systems are seen

Key change strategy
implied

Example in a food system context

Hard system thinking (scientific
management, Taylor, 1947)

Machines Interactions in natural and
social systems can be known and
predicted

Engineer and
optimize towards
a given goal

Use crop growth models to decide where and
how crops should be grown in order to
maximize efficiency or minimize risk.

Functionalist systems thinking (human
relations management, Roethlisberger
& Dickson, 1961; structural
functionalism, Parsons, 1951)

Organisms Systems are functional
wholes, depending on relations
between components and
environment

Re-balance and adapt
in a changing
environment

Increase the weight of ‘drought tolerance’ as a
criterion for variety selection in response to
climate change.

Soft systems thinking
(Checkland, 1981; Churchman, 1979)

Meanings Systems consist of people
with different worldviews and
boundary definitions

Foster dialogue,
learning and
agreement among
actors

Bring all stakeholders in a food system
together to exchange goals and views in the
hope that they reach agreement on a way
forward.

Cognitive/Autopoietic systems thinking
(Luhmann, 1984; Maturana & Varela,
1984)

Psychic prisons Biological and
social systems tend to perceive the
world through their own logic and
be blind to others

Shock therapy by
creating a crisis

Threaten stakeholders in a food system that
draconic measures will be taken unless they
come up with an agreed upon plan at a
certain deadline.

Political/Critical systems thinking
(Jackson, 1985; Ulrich, 1988)

Arenas of struggle Systems are
characterized by power structures
that constrain system change

Coalition building,
competition and
negotiation

Bring together those actors in a food system
that are in favour of biological pest control,
and provide them with resources to lobby
against the pesticide industry.

Social/Institutional systems thinking
(Giddens, 1984; North, 1990)

Rules Formal and informal rules are
produced and reproduced in
interaction, resulting in certain
orders

Change rules and
incentive
structures

Combat obesity by introducing a progressive
sugar tax for food processers and retailers
that sell sugared foods.

Complex systems thinking
(Prigogine & Stengers, 1984)

Self-organisation New orders
emerge without central steering as
the unplanned result of multiple
intentional actions

Identify existing
trends and
opportunities
arising from these

Install a multi-disciplinary foresight commit-
tee to identify simultaneously occurring
trends and pressures in food systems, and
discuss what latent futures may become
more feasible.
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3 How transformation happened (or not) in
the past: Understanding the persistence of
poverty1

It is generally acknowledged that the existing dominant food
system generates problematic, undesired and often unplanned
consequences such as environmental degradation, economic
exploitation, malnutrition, food insecurity, increased inequal-
ities, and poverty (McMichael, 2013). As mentioned in the
previous section, transformation in food systems can be seen
as a governance effort to alter such undesired emergent prop-
erties of the system into desired properties such as ‘healthy
nutrition’, ‘food security’, ‘wealth’ and ‘environmental sus-
tainability’. Although it is generally agreed that a transforma-
tion is needed to move towards more sustainable food systems
across the globe, development programs over the past decades
have not been very successful in fundamentally changing the
food system towards more sustainable systems. When we
zoom in on poverty as an emergent property of current food
systems, we see that – even though the percentage of extreme
poverty in the world has reduced in the past decades – poverty
reduction is slowing down or has reversed in many countries,
and remains at an unacceptable high level, especially in sub-
Saharan Africa (World Bank, 2019). This despite the fact that
poverty reduction is one of the key objectives of programmes
that invest in transformation of food systems (see e.g. CGIAR
Consortium Office, 2015).

We will explore major historical insights on how systems
transformation has happened or been prevented in the past.
We will draw on the evidence-based multi-level perspective
model (MLP) on transformation processes that has been de-
veloped by historians (Geels & Schot, 2007) and that has also
been applied to understand change in food systems and agri-
culture (see e.g. El Bilali, 2019; Gaitán-Cremaschi et al.,
2019; Gaitán-Cremaschi et al., 2020; Hinrichs, 2014;
Meynard et al., 2017). It will be argued that many fundamental
transformations in the world have happened in this manner
and – as we will show –occurred rather unplanned (Geels,
2011). Through a case study on the persistence of poverty
we show the complexity of food system transformation. In
other words; why does poverty persist despite the fact that
numerous interventions and governance efforts in food sys-
tems are geared towards reducing it? Why is it so difficult to
change poverty?

3.1 How change happens according to the MLPmodel

The MLP model is different from the frequently used
adoption/diffusion theories on innovation (see e.g. Rogers,
1995) in the sense that it is based on analyses of historical
transformation processes, which in MLP are labelled ‘system
innovations’. Based on evidence from historical case studies –
such as the American transition from horse-drawn carriages to
automobiles (Geels, 2005) and the British transition from sail-
ing ships to steamships (Geels, 2002) – the MLP model gives
insight in how complex socio-technical systems transformed
over time. The MLP model has been widely applied to agri-
culture and food systems, and is particularly useful to gain a
better understanding of sustainability transitions such as food
systems transformation and poverty reduction, because these
are socio-technical transformations characterized by long-
term processes with multiple actors in complex institutional
settings (Geels, 2011).

A central notion of the MLP model is the fact that system
transformation results from the interaction between dynamics at
three levels: niche, regime and landscape (Fig. 4, adapted from
Schot & Geels, 2008). The socio-technical regime is built up by
multiple interrelated domains, such as policy, industry, technolo-
gy, markets, science, culture (red in Fig. 4). These domains form
the ‘deep structure’ that provides a certain stability to an existing
system, for example the fossil fuel based energy system that has
been dominant for the past 100 years or so, and is only recently
being challenged seriously. The activities of social groups in these
different domains (in the fossil fuel example: car manufacturers,
designers of combustion engines, oil industry, filling stations,
automotive dealers, advertising companies, etc.) are coordinated
in such a way that the socio-technical regime is reproduced over
time. Thus, one can say that there is a set of semi-coherent rules
and relations that keep the socio-technical regime in place (Geels,
2004, 2011). MLP starts from the premise that a transformation
occurs when regime dimensions are reconfigured (red dotted lines
in Fig. 4). For food system transformation this means that the
current food system2 is embedded in a specific socio-technical
regime, which needs to change. Before we explore why this is
inherently difficult, we first look at niche level.

Niche innovations form the micro-level where radical nov-
elties emerge (green arrows in Fig. 4). Niches come from
outside the dominant socio-technical regime, and are aimed
at transforming the existing regime. In the energy example we
can think of initiatives that develop and promote renewable

1 We recognize the wide variety in definitions and approaches towards pov-
erty, e.g. including absolute poverty, relative poverty, food poverty, nutrition
poverty. In this paper ‘poverty’ is not restricted to the monetary indicator of the
poverty line of 2USD per day, but it is broader: it refers to structural, stagnating
– or even increasing - inequalities of poor, marginalized, and exploited groups
of people with regard to e.g. health, education, basic needs, their living envi-
ronment, rights, and gender relations (Cobbinah et al., 2013; Green & Hulme,
2005).

2 It is important to note the difference between ‘regime’ and ‘system’: “System
then refers to tangible and measurable elements (such as artefacts, market
shares, infrastructure, regulations, consumption patterns, public opinion),
whereas regimes refer to intangible and underlying deep structures (such as
engineering beliefs, heuristics, rules of thumb, routines, standardized ways of
doing things, policy paradigms, visions, promises, social expectations and
norms). So ‘regime’ is an interpretive analytical concept that invites the analyst
to investigate what lies underneath the activities of actors who reproduce
system elements.” (Geels, 2011)
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energy (e.g. solar energy, wind energy, hydrogen, biofuels)
and associated transportation systems. Niches are essential to
create change and can be seen as experimental spaces where
new ideas, technologies, organizational structures, etc. are
formed, piloted and become gradually mature, i.e. “they pro-
vide the seeds for systemic change” (Geels, 2011). Niche in-
novations thus try to challenge, disrupt, transform and break
through the existing regime (green arrows in Fig. 4). Due to
the dominance of the existing socio-technical regime, it is
difficult for niches to break through, which is one of the main
reasons why new innovations may fail (see failed innovations
in Fig. 4). The MLP model thus shows that in complex socio-
technical transformation processes there are no quick fixes,
but it requires long-term deep-structural changes at regime
level (Geels, 2011). Change thus happens gradually with
modifications in technology as well as in cultural, political,
scientific, market and industrial domains (Geels, 2011).
Therefore, niches need to “build up internal momentum,
through learning processes, price/performance improvements,
and support from powerful groups” (Geels, 2011; Geels &
Schot, 2007). Transformations can be hindered because niche
innovations may not be ready yet or because the interaction
between regime and niche is antagonistic. As such, niches are
sometimes seen as ‘incubation rooms’, where novelties need
to be protected against mainstreammarket selection in order to
become successful (Geels & Schot, 2007). For example, or-
ganic agriculture can be seen as a niche that tried – and con-
tinues to try – to alter the current dominant conventional food
regime (e.g. Metelerkamp et al., 2020).

The socio-technical landscape is the dynamic exogenous
environment that is beyond the direct influence of actors at
niche and regime level (Geels & Schot, 2007) where develop-
ments take place that put pressure on the existing regime and/
or that creates new opportunities for change (yellow in Fig. 4).
One can think for example about macro-economic develop-
ments (e.g. the financial crisis), population dynamics (e.g.
population growth), and macro-political developments (e.g.
international tension and conflict). The emergence of these
changes can be gradual or sudden in the form of a shock.
For example, climate change has been a slow process that
has resulted in a gradual pressure on food systems, whereas
the current Covid19 pandemic is a rapid external shock at
landscape level that has consequences beyond the bio-
medical domain and can result in an immediate crisis (with
long term implications) in food systems (Clapp & Moseley,
2020; van der Ploeg, 2020).

Summarizing, whether such socio-technical transformation
occurs depends on multiple factors (Geels & Schot, 2007),
including: (a) whether niches exist and/or are ready; (b)
whether interaction between niche and regime is cooperative
or antagonistic; and (c) whether landscape pressures on the
system are sudden or gradual. From the above follows that
part of the difficulty of changing an existing regime, is that
it is characterized by a certain lock-in (i.e. a difficulty to es-
cape from dominant technical and social arrangements in the
regime) that hampers the progression and survival of develop-
ments at niche level. A regime is rather ‘stable’, in the sense
that elements of a socio-technical system are reproduced with
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slight adaptations, while the architecture remains unchanged –
the existing regime is thus not ‘static’ but ‘dynamically sta-
ble’. Thus, in addition to helping us to understand how change
can happen, MLP also clarifies how change may be
obstructed: an existing regime continues to exist without a
breakthrough of a new configuration.

3.2 Why poverty persists: Resilience of the existing
socio-technical regime

As indicated earlier, poverty is an emergent property of the current
food system, and from the above elaboration of MLP we can
learn that this system is embedded in a socio-technical regime.
To better understand the persistence of poverty, it is thus impor-
tant to understand the mechanisms that keep the existing socio-
technical regime in place. To start with, it is important to recog-
nize that socio-technical transformation processes are shaped by
different actors who interact, struggle, form coalitions, and nego-
tiate space in order to create change (Geels, 2011; Geels & Schot,
2007; Ramos-Mejía et al., 2018). Transformation processes are
thus about politics and power struggles between actors at regime
and niche level (Geels, 2011). Dominant players often try to
maintain the current situation, which leads to a certain ‘lock-in’
of the existing regime. The development of strategies to overcome
such constraints may benefit from a better understanding of the
dominant configuration. Thus, relevant questions are: What are
characteristics of the existing regime?What rules and actors dom-
inate and maintain the current regime?

The socio-technical regime that dominates current global
food system is a largely neo-liberal, capitalist, market-led and
corporate regime based on models of economic growth
(McMichael, 2016). This regime is shaped by multiple do-
mains, such as policy, industry, technology, markets, science,
culture. For example, the dominant industry consists of large
scale, (inter)national, corporate businesses, which are largely
oriented to maximizing profit and shareholder value, with less
emphasis to other values (such as poverty alleviation or envi-
ronmental sustainability). Similarly, the dominant trade policy
focuses on international and national formal markets and val-
ue chains, and the dominant political doctrine is neo-liberal,
with the state largely facilitating private business and compe-
tition in open markets, rather than protecting local economic
systems that cannot compete with global players (McMichael,
2016). Agriculture, food, and development are then mainly
seen as governed by market relations, whereby inequality be-
comes accepted as a logical consequence of market rationality
(Da Costa & Mcmichael, 2007). For example, the availability
and use of cheap agricultural labour is beneficial to producing
sufficient and affordable food in a capitalist society, and dom-
inant players see little advantage in redressing this, even if it
arguably maintains poverty (Da Costa & Mcmichael, 2007;
McMichael, 2016). Power is unequally distributed along val-
ue chains as “markets by their very nature tend to either

exclude or exploit those with little power” (Kabeer, 2004 in
Green & Hulme, 2005: p875). Market institutions and formal
market logic thus deepen inequalities (Da Costa &
Mcmichael, 2007).

This dominant regime has beenwidely criticized and we do
not aim to repeat all criticisms here (see e.g. Da Costa &
Mcmichael, 2007; McMichael, 2015; van der Ploeg, 2009).
What is relevant for the current paper is to realize that trans-
formation processes are arenas of struggle and negotiation and
that not all actors have an equal voice. For example, small-
holder farmers can be given less voice and space at the nego-
tiation table compared to actors of dominant capitalist-
oriented system. Thus, certain actors are included, whereas
other are excluded (Klerkx & Rose, 2020). This not only ac-
counts for the actors, but also for their epistemologies. For
example, evidence from a study on organic agriculture in
South Africa showed that niche innovations on organic agri-
culture hardly break through the existing food regime
(Metelerkamp et al., 2020). The existing regime is largely
based on mainstream Western scientific knowledge, in which
other forms of knowledge are excluded. Knowledge on organ-
ic agriculture is hardly taught in conventional agricultural ed-
ucation in South Africa and as such “established institutions
may currently do more to perpetuate the current food regime
than they do to support emerging alternatives” (Metelerkamp
et al., 2020). The same can be said concerning agroecology or
agroecological agriculture. Consequently, marginalized
knowledge easily remains marginalized unless there is a will-
ingness of actors in the existing regime to change fundamen-
tally. Such an urge for change may occur through develop-
ment at the landscape level which put pressure on the socio-
technical regime. For example, the Covid19 pandemic puts
severe pressure on dominant socio-technical regime of the
current global food system, reinforcing calls for radically dif-
ferent options, such as the proposal “to take agroecology as
the ordering principle for agricultural production worldwide”
(Van der Ploeg, 2020: p21). However, reconfiguration is in-
herently difficult because poor, marginalized and exploited
groups of people and their knowledge tend to be excluded.

3.3 Planned interventions have limited influence

There have been numerous projects and programmes that
aimed at creating a system transformation with regard to pov-
erty3 including many programmes that focussed on dimen-
sions of the food system. Cobbinah et al. (2013) mention five
periods with specific poverty interventions in the Global

3 In this case study we focus on poverty interventions in the Global South,
which are largely led by the Global North. However, we clearly recognize that
poverty is a global problem. The mainly one-way focus of the Global North
towards poverty in the Global South is not unproblematic. We will therefore
return to this point towards the end of this paper when we address more
philosophical and normative questions.
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South, largely led by the Global North. In short: the 1950s and
1960s were characterized by capital investments, mainly in
infrastructure. In the 1970s, there was more emphasis on so-
cial investment, including health and education. While in the
1980s theWorld Bank led a two-part strategy by 1) promoting
labour-intensive growth through economic openness and in-
vestment, and 2) providing basic services. In the 1990s, the
Poverty Reduction Strategy Papers (PRSP) by the World
Bank focused on governance, social institutional frameworks
and community participation. From 2000 onwards poverty
reduction is part of the MDG’s and currently the SDG’s, in
which it is approached as a rights-based issue (Cobbinah et al.,
2013). It should be noted here that there is significant debate
on how poverty should be defined and measured (L’Huillier,
2016). While there is evidence that percentages of absolute
poverty have reduced in the past decades (World Bank, 2019)
- e.g. through the strengthening of safety nets (Monchuk,
2013) -, others propose that poverty needs to be looked at
more broadly, and take into account inequalities of poor, mar-
ginalized, and exploited groups with regard to e.g. health,
education, basic needs, living environment, rights, and gender
relations (Cobbinah et al., 2013; Green&Hulme, 2005). From
this latter perspective, it can be concluded that poverty has
persisted despite decades of intervention in food systems
(Cobbinah et al., 2013; Green & Hulme, 2005) and that many
aid interventions failed to bring about transformative change
(Easterly, 2006; Moyo, 2009; White, 2001). The MLP model
can help to understand why planned interventions by the na-
tional and international community have had limited success.

The above-described poverty interventions can be de-
scribed as ‘mainstream’ type interventions. Most of these
types of interventions are in line with the existing regime in
that they build on market-based logics, and as such reproduce
the existing regime including its tendency to maintain poverty.
Thus, such poverty interventions are likely to strengthen the
existing dominant regime rather than challenging it, thus re-
producing mechanisms that are known to foster poverty (Da
Costa &Mcmichael, 2007). In fact, planned interventions can
even worsen the situation. For example, Nieusma and Riley
(2010) demonstrated how development projects tend to over-
focus on technologies, thereby occluding and even increasing
social injustices and inequalities. Likewise, a study by Ramos-
Mejía et al. (2018) provides evidence that socio-technical
transformations tend to reproduce poverty patterns and wors-
en inequalities, in the sense that existing regimes strengthen
the privilege of a few, while undermining the well-being of
many. Similar phenomena have been observed around agri-
cultural projects, where scaling of technology has been ac-
companied with scaling of exclusion and marginalisation
(see e.g. Bouwman et al., 2020; De Roo et al., 2019). This
puts the issue of politics, inequalities, and power struggles at
the center of system transformation processes. Such struggles
are all the more relevant in poverty contexts, because these

contexts are often characterized by deep inequalities (Ramos-
Mejía et al., 2018). It means that power imbalances may need
to be reconfigured in order to enhance a transformation
(Ramos-Mejía et al., 2018).

Although there is a diversity of ‘mainstream’
interventions and programs, the general narrative behind
these interventions is that of changing the world through
technology and planned interventions. This mainstream
view on progress refers to what Jasanoff (2002) describes
as “a single grand narrative” of the past 50 years: tech-
nology and science lead to progress and growth.
However, over the past decades it became clear that “the
material world cannot be governed and manipulated in
new ways without also profoundly reordering society”
(Jasanoff, 2002: p255), which includes societal changes
in terms of power relations as well as changes in views
and perspectives on e.g. food systems. This is also shown
in the MLP model: transformation does not occur only
through an adjustment in technology but requires a recon-
figuration of the existing regime so that an enabling envi-
ronment is created in which marginalized groups can ben-
efit from technology. This may require radical changes in
several regime dimensions, including for example: mar-
kets rules and international trade regulations that provide
incentives to marginalised producers (Koning, 2017;
Koning & Pinstrup-Andersen, 2007); land tenure arrange-
ments that provide more security to those who depend on
rented land (Adjei-Nsiah et al., 2007); logics and proce-
dures for agenda setting in science that are able to capture
issues that marginalised groups find important (Leeuwis
et al., 2017); places and modes for conducting research
that guarantee inclusion of women and youth (Meinzen-
Dick et al., 2011); delivery of services like extension and
credit to those who are not considered viable by private
sector parties (Feder et al., 2011); arrangements for dis-
tributing a greater share of benefits along the value chain
to farmers (McMichael, 2013); and creation of labour op-
portunities in and outside agriculture (Giller, 2020).
Ignoring such social and institutional issues reflects an
over-focus on technology and easily obscures the political
character of interventions. In response to the dominant
narrative of progress and growth, there are examples of
more ‘alternative’ interventions that try to actively change
the dominant market-led regime. For example, grassroot
movements like Via Campesina and Alliance for Food
Sovereignty in Africa (AFSA) start from ecological prin-
ciples of community and environmental sustainability
(Boogaard, 2019; Da Costa & Mcmichael, 2007;
McMichael, 2016). These interventions can be seen as
niche innovations that come from outside the dominant
regime. However, these interventions have a hard time
to break through the existing regime because they either
hit hard opposition from stakeholders that support the
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existing regime and stay marginal, or because they are
somehow absorbed and subsequently ‘neutralized’ by
dominant regime players when they institutionalize (see
e.G. Rossi, 2017; Rossi et al., 2019; Schiller et al., 2019).

In addition, it has been argued that planned interventions
generally approach change and development as a rational pro-
cess (Leeuwis, 2004; Long & Van der Ploeg, 1989), not as a
process of struggle between regime and niches. As such, there
tends to be a lack of attention for mechanisms that keep the
existing regime in place and for interventions that may desta-
bilize the existing regime, and as a consequence regime issues
are often left unaddressed (Kivimaa & Kern, 2016; Pigford
et al., 2018). Historians too have noted that “no transition is
planned and coordinated “from the outset”” (Geels & Schot,
2007: p402). This brings us back to be earlier discussed fea-
ture that food systems do not have a central locus from which
change can be steered and engineered (see Section 2).

3.4 International development has become a regime
in itself

As we have seen, many development programs seem unable to
change the existing regime and as such poverty is reproduced. To
make it more complex, the international development sector has
become a regime in itself. This regime is characterized by mul-
tiple actors like academics, practitioners, governments, non-
government organizations, donor organizations, and develop-
ment researchers who negotiate and form coalitions about how
to reduce poverty and increase food security. These actors have
different perspectives on poverty, which make it an ambiguous
and contested concept (Cobbinah et al., 2013). For example,
among researchers there are (at least) five different poverty the-
ories, with different perspectives on what causes poverty, how it
should be measured and the type interventions, including: the
perspective of an individual theory of poverty, a culture of pov-
erty perspective, a structure of poverty perspective, a geography
of poverty perspective, and a cycle of poverty perspective
(Bradshaw, 2007). Moreover, theories about poverty may differ
from how ‘poor’ people see themselves. Poverty is thus not a
neutral concept. Instead, it is socially constructed in the sense that
“the definition of poverty and the policies addressing it are all
shaped by political biases and values” (Bradshaw, 2007: p9).
Poverty is thus a highly political concept and it is important to
pay attention to the political character of poverty interventions by
making underlying values, principles and rationales explicit.

It goes beyond the scope of the current paper to extensively
discuss underlying values and principles of the existing re-
gime of international development (see e.g. Da Costa &
Mcmichael, 2007). However, there is one point that deserves
particular attention for those aiming at system transformation.
In the current regime of international development, ‘the poor’
are considered subject of analysis who are generally located in
the Global South, while framing and analysis occurs largely in

and by the Global North. As such, poverty and development
are fundamentally Eurocentric4 constructs (e.g. Ziai &
Escobar, 2007). Eurocentrism5 can then be seen as a regime
constraint that is hampering a transformation in international
development. For example, according to Bhattacharyva
(2016) successfully developed countries have institutions that
operate according to a neo-liberal logic. This view is in line
with development interventions that are based on the idea that
a neo-liberal and capitalist economy is needed to overcome
poverty and ‘underdevelopment’. However, such a view does
not address the current regime of international development
itself, but instead reinforces a Eurocentric view within the
existing regime. As such, the MLPmodel also draws attention
to more philosophical, epistemological and normative ques-
tions about the desired direction of change. Acknowledging
Eurocentrism in international development also means ac-
knowledging the role the West has played – intended or un-
intended – in creating and maintaining the current internation-
al development regime, including unequal relations between
the Global North and Global South. For example, the interna-
tional loan system has some problematic historical colonial
roots (Bujo, 1998). In response to the Covid19 crisis a group
of African intellectuals published an open letter, in which they
plead “to break with a model of development based on the
vicious cycle of indebtedness” (Soyinka et al., 2020).

3.5 To conclude

With the above arguments we showed how regime and
niche levels interact, and that poverty interventions had
little influence in changing the existing dominant socio-
technical regime. The case study underlines how difficult
it is to enhance system transformation, and that planned
interventions may have rather limited effect as they tend
to ignore key political, competitive and institutional dy-
namics and processes. System transformations are non-
linear, long-term, multi-actor processes, that are not very
amenable to planning and control, and associated with
processes of self-organisation. Based on the above theo-
retical and historical insights we thus have argued that the
possibilities for steering and purposeful (re)design of food
systems are limited. In fact, planned interventions are usu-
ally directed at only a part of the system and can worsen

4 The Eurocentric concept of development refers to labelling Western Europe
and North America as ‘developed’ and Africa, Asia and Latin America as
‘underdeveloped’, in which “the own society is perceived as constituting an
ideal norm and other societies are perceived as imperfect deviations from this
norm, as inferior versions of the self, which are, however, in the process of
approaching the norm – although they will never reach it.” (Ziai & Escobar,
2007: p8).
5 It should be noted that the MLP model has been developed on the basis of
historical case studies in a Western context, which means that there is an
inherent risk of reproducing Eurocentrism when applying the MLP model to
poverty contexts (Ramos-Mejía et al., 2018).
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the situation and lead to unintended outcomes in other
spheres, such as increased inequalities. Hence, it is impor-
tant to recognize limitations to intervene in a system due
to robustness or resilience of the dominant regime. Does
this mean that nothing can be done at all? No, that is not
our argument. Systems always change over time and peo-
ple play an active role in this, which suggests that inter-
vention can indeed matter (Klerkx & Rose, 2020).
However, it does mean that there are specific consider-
ations that should be taken into account when designing
interventions. In the next section we point to key strate-
gies and principles that may be used to influence food
system transformation.

4 Implications for governing food system
transformation & food system synthesis

We started this paper with describing several important fea-
tures to consider when thinking about food system transfor-
mation.We saw that interaction between people is central, and
that different actors have different views, set different priori-
ties, and may make different choices between trade-offs. This
means that in processes of negotiation and dialogue between
stakeholders, discussions about trade-offs will inherently
come to the fore. Although system analysis can generate de-
tailed knowledge and understanding about food system dy-
namics and the likely positive or negative consequences and
trade-offs of alternative courses of intervention, it will not
result in mutually supported decisions. In the end, humans
will make the decisions based on practical, political, econom-
ic, normative, and ethical considerations. Food system
synthesis emphasizes this governance aspect of food system
transformation, in which explicit attention is paid to decision
making processes and their legitimation in transformation pro-
cesses, thus: how decisions are made, who decides, who is in-
or excluded, what power inequalities are at play, and what – or
whose – knowledge is in- and excluded.

These questions are all the more important in ‘develop-
ment’ contexts which are often characterized by deep unequal
power balances and the need to overcome post-colonial lega-
cies in steering system transformation. A useful framework
when designing interventions in food system transformation
may be that of Responsible Innovation, because it reveals
important questions with regard to responsible and just deci-
sion making, which often remain implicit. The framework
consists of four elements that should be taken into account
when designing innovations: (A) anticipation of protentional
positive and negative consequences of the innovation, (I) in-
clusion of all affected parties and viewpoints, (R) reflexivity
on values and assumption underlying design choices (R) re-
sponsiveness to changing societal demands and concerns
(Ludwig & Macnaghten, 2020; Stilgoe et al., 2013). Based

on insights from the AIRR framework and the MLP model,
we provide seven implications for responsible and just gover-
nance of food system transformation. Governance in this
sense, is approached from the perspective of change processes
based on system innovation literature. We thus look at
governing transformation, which is different from governance
of value chains. The latter refers to governance frameworks of
global commodity chains (GCC), global value chains (GVC),
and global production networks (GPN) that study the gover-
nance of, in or through value chains (see e.g. Bush et al.,
2015). Instead, governance of transformation processes looks
at types of interventions that are needed to make systems
change.

When faced with the ambition to transform a complex
multi-facetted system, a question that immediately arises is
‘how and where to start?’. In relation to this, it is important
to highlight two starting points. First of all, it is clear that one
cannot change a complex system by intervening at a single
point in the system (i.e. through a specific policy or technol-
ogy intervention) since there are too many interdependencies
and dimensions involved that cannot be tackled by a single
intervention. At the same time, it is neither realistic to ap-
proach a complex system in its entirety, and intervene at every
possible level, dimension and location at the same time. Such
an approach would be practically unfeasible and paralyzing
(in terms of resources, funds and knowledge required), and
also ignore the insight that systems cannot be designed,
engineered and controlled in any detail. Thus, we need to
think in terms of a still overseeable set of interventions that
are likely to resonate with each other, and that also accommo-
date or reinforce desirable directions of self-organisation and
emergence. Through its emphasis on the interplay between
niche, regime and landscape level, the MLP model offers
some guidance for thinking about a coherent set of interven-
tions. Below, we elaborate seven governance strategies that
we recommend to policy-makers: (1) Creating and supporting
variation, (2) Capturing and supporting existing diversity, (3)
Temporary protection of niche-level initiatives, (4) Analysis
of landscape trends and visioning, (5) Fostering landscape
level pressures and active regime destabilization, (6)
Identifying plausible leverage point, (7) Process investment
in coalition building, collaborative research and media
presence.

As will become clear below, the recommendations are
linked to finding, creating and supporting specific entry points
for change at the level of niche, regime and landscape. For
example, what can be done to find and support niche innova-
tions so that these can break through or change the dominant
socio-technical regime? Such a governance perspective may
lead to a multi-dimensional set of interventions that are even-
tually aimed at building and shifting societal discourse coali-
tions. It is important to clarify that the governance strategies
do not provide a direction of change or choice in a trade-off,
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because such decisions should be made by the involved actors
in a process of dialogue and negotiation. Instead, the strategies
address what can be done to enhance food system transforma-
tion as well as how this can be done – illustrated with several
concrete examples.

4.1 Creating and supporting variation

In order to be able to respond to emerging challenges, pres-
sures and opportunities it is important that there exists a diver-
sity of initiatives for change at niche level (Geels & Schot,
2007). We cannot design the future in any detail, but we can
ensure that sufficient technological and institutional innova-
tions are explored, developed and experimented with under
realistic conditions to increase the chances that some of them
become sufficiently mature and competitive to alter the dom-
inant food system regime. The emergence of new initiatives
may be facilitated by the provision of funding opportunities
and complementary innovation brokering activities in which
new alliances and networks are formed and supported around
interesting options (Kilelu et al., 2011; Klerkx et al., 2009). If
there is a challenge with water availability for food production
due to climate change, for example, networks of stakeholders
in society may be supported in developing, testing and
piloting a range of options of a technological nature (e.g. water
harvesting, increasing organic matter, agro-foresty solutions,
irrigation, bunds, etc.) and of a non-technological nature (new
legislation, watershed management, water pricing, etc.). Even
if most initiatives may fail to build a strong coalition around
such options in the short term, the redundancy and learnings
are critical to making progress.

In the spirit of responsible governance, it is important that
researchers and others involved in piloting a variation of op-
tions pay attention to potential positive and negative conse-
quences for different actors and interests. This includes eval-
uation of whether the experimented innovations are likely to
challenge or reproduce the existing regime. There exist a va-
riety of anticipatory methods that can be usefully applied for
such purposes together with the stakeholders involved (see
Macnaghten, 2016; Macnaghten et al., 2014).

4.2 Capturing and supporting existing diversity

Societal stakeholders are not waiting for scientists and other
external parties to take initiative and respond to changing con-
ditions. In addition to the deliberate creation of variation, it
may be very useful to investigate what people are already
doing, and what diversity already exists at niche level. This
may well include efforts to identify and understand the ‘pos-
itive deviants’ (Goldstein et al., 2010); that is, those practices
or initiatives that seem to be doing better than others in similar
conditions (Geels & Schot, 2007). In relation to the water
availability example, one may search for farmers,

communities or regions seem to be doing relatively well de-
spite serious constraints, and study the underlying mecha-
nisms and solutions. Subsequently, identified initiatives and
options may be offered tailor-made forms of support to devel-
op further.

4.3 Temporary protection of niche-level initiatives

In order to become mature and competitive, niche-level initia-
tives need space to experiment and learn from mistakes (Geels,
2004). This may require various forms of temporary ‘protection’
in the form of funding to cover initial investments, insurance to
deal with unanticipated risks and losses and/or permission to
ignore certain rules and standards. For example, farmers and
communities that are willing to experiment with agro-forestry
systems may need to be compensated if the experiment fails,
and be allowed to plant and own trees in regions where legal
constraints exist. At the same time, it is important to prevent
forms of ‘overprotection’ whereby initiatives operate under
completely artificial and unrealistic conditions, so that they col-
lapse as soon as protection is lifted (Hommels et al., 2007; Smith
&Raven, 2012). Thus, protection offered must be intelligent and
incorporate sustainability considerations, and build on realistic
assumptions regarding available capacities, infrastructures, re-
sources and motivations.

4.4 Analysis of landscape trends and visioning

In order to get some grip on what niches-level initiatives to
support, it is important to get insight in relevant trends and
developments at the landscape level (Schot & Geels, 2008).
Coinciding trends and developments can pose pressures on
the dominant food system regime, and at the same time offer
opportunities to come closer to a ‘tipping point’ in system
dynamics. A gradual change in consumer preferences towards
plant rather than animal proteins, combined with changes in
climate and rainfall patterns -for example- may pose chal-
lenges to livestock production in a given region and at the
same time foster opportunities for intensifying the production
of certain crops. In addition, shocks such as COVID 19 may
hamper international transport of export crops and import
products, and at the same time allow locally processed food
products to strengthen their position in urban markets (Van
der Ploeg, 2020). Thus, due to the current Covid19 pandemic
and accompanying lockdowns across the globe, international
food value chains are seen as ‘broken’ or locked, while clearly
there is still a societal demand for food (Lecoutere et al.,
2020). It has been estimated that the Covid19 crisis will lead
to severe food shortages across the African continent. Part of
responsible governance is being responsive to changing soci-
etal demands and concerns. This means that researchers and
project partners should be able to adapt the project direction,
aims and interventions when societal conditions change. For
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example, Central questions are then: How are ongoing pro-
jects able to be responsive to this pandemic? Are project part-
ners and donors flexible to adapt log-frameworks or
envisioned pathways of change?

In order to identify and anticipate such scenarios, it is im-
portant to invest in analysis of dynamics at landscape level,
and translate these towards food system scenarios and/or vi-
sions about the future. A fit with plausible and/or desirable
scenarios and visions may then be used as a criterion for cre-
ating and supporting niche-level initiatives.

4.5 Fostering landscape level pressures and active
regime destabilization

The kind of pressures that emerge from developments at land-
scape level do not only arise in a semi-autonomous and self-
organised fashion, but can - in the longer term - also be stra-
tegically influenced (or perhaps mimicked) through policy
and/or social movements. International authorities may, for
example, create fertile ground for the introduction of policy
measures, taxes and/or deadlines as a means of creating grad-
ual or sudden shifts in pressure. And social movements and
advocacy campaigns may in turn put pressure on authorities to
indeed introduce and effectuate such measures. For example,
health organisations may advocate and lobby for the introduc-
tion of a sugar tax and/or labelling system that may help to
combat the obesogenic food system in northern countries
(Falbe et al., 2016). Thus, organisations that work towards
food system transformation may usefully engage in advocacy
campaigns aimed at fostering particular pressures, which can
at the same time be seen as an effort to undermine specific
aspects of the dominant food system regime.

The case study on poverty illustrated that international de-
velopment has become a regime in itself and it is increasingly
acknowledged that concepts like ‘development’ and ‘poverty’
are Eurocentric constructs. A certain destabilization may be
needed to change this regime, which can come from inside as
well as outside the regime. Taking this seriously as part of
responsible governance requires critical self-reflexivity of re-
searchers and project partners6 working on food system trans-
formation, which implies asking crucial questions like: Who
defines what ‘poverty’ and ‘development’ entails? What are
the main underlying assumptions? On what values and epis-
temologies are definitions, concepts and desired transforma-
tion pathways based? To responsibly address and deal with
Eurocentrism in intervention design processes, we propose to
be more open to values and philosophies that are currently not

part of the existing dominant regime. For example, African
philosophies have been largely ignored in international devel-
opment, whereas African values and perspectives are highly
relevant for sustainable agricultural development and may
provide a counter-hegemonic view towards the dominant cap-
italist and neo-liberal food regime (Boogaard, 2019).

4.6 Identifying plausible leverage points

The above recommendations are linked to finding, creating
and supporting specific entry points for change at the level
of niche, regime and landscape. Even if it is clear that -in order
to create sufficient variation- a certain amount of redundancy
is needed in terms of initiatives and interventions, limitations
in funding and capacity usually necessitate selection of entry
points that are supported. It is therefore important to think in
terms of leverage points (Meadows, 1999, 2009); that is, of
entry points in the system (e.g. in the form of constraining or
enabling policies, rules, meanings, technologies, communi-
ties, stakeholders) where change is most likely to catalyse
subsequent self-organizing changes elsewhere in the system.
Such catalytic capacity may be rooted in various mechanisms
(e.g. power relations, interdependencies, causal links, stake-
holder rationales, attractiveness, latent needs, connectedness,
etc.) and there is no fixed recipe for finding them, even if there
exist analytical strategies (e.g. Klein Woolthuis et al., 2005;
Sartas et al., 2020). In any case, identifying plausible leverage
points then is likely to require a thorough interdisciplinary
understanding of the way in which phenomena at the level
of niche, regime and landscape interact with each other, as
well as transdisciplinary deliberation with societal agents. In
several instances, reward systems have been show to serve as
a leverage for other changes. The creation of guaranteed prices
for agricultural products in Europe after the Second World
War, for example, has arguably catalysed numerous other
changes (e.g. in farmer attitudes, the willingness of banks to
provide loans, investment in R&D, land reclamation, etc.) that
eventually gave rise to a radical change in the European (and
global) food system. Eventually, this led not only to abundant
food supply and reasonable incomes for farmers in Europe,
but also to overproduction, dumping of produce in developing
countries, environmental degradation and a technological and
economic treadmill which has forced large numbers of
farmers to leave agriculture. A relevant question from the
perspective of responsible innovation and governance is
whether such negative consequences have or could have been
foreseen.

4.7 Process investment in coalition building,
collaborative research and media presence

A more overarching strategy for catalysing food system transfor-
mation is the investment in stakeholder processes in support of the

6 This also counts for at least two authors of the current paper (CL and BB),
who both have a Western educational and cultural background. Moreover,
both the AIRR Framework as well as the MLP model are developed in a
Western context. Hence, one has to be careful when using these frameworks
in other cultural contexts.
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above-mentioned strategies and entry points. Eventually, transfor-
mation requires the emergence of a strong coalition for change
around promising initiatives, characterised by common goals, a
shared discourse and joint strategy (Leeuwis & Aarts, 2011).
More often than not, this involves the bringing together of parties
and stakeholders who have not collaborated before, andwhomay
have widely diverging interests and worldviews. Aligning inter-
dependent stakeholders around an overlapping vision for the fu-
ture is not an easy process. It requires that stakeholders learn about
each other’s perspectives and about interdependencies in the sys-
tem, and develop conducive relations and trust. Facilitated inter-
action, articulation of knowledge demands and joint research and
fact finding to address uncertainties and gaps in understanding are
known to be important strategies for developing common ground
(Leeuwis, 2004; Pruitt & Carnevale, 1993). In addition, food
system transformation (or synthesis) requires that interdependent
stakeholders settle emerging tensions and diverging interests
through integrative forms of negotiation (Aarts & Van
Woerkum, 2002; Susskind &Cruikshank, 1987). Such processes
of negotiation, knowledge co-creation, and dialoguing between
different stakeholders, may be facilitated by bringing stakeholders
together in a multi-stakeholder platform – often referred to as
innovation platforms (see Textbox 2). Such platforms may use-
fully operate at both niche and regime level, and pay special
attention to collaborative research as a vehicle for developing
and testing alternative options, as well as for discovering common
starting points and common ground (Hounkonnou et al., 2018).
Over the past years, many practical guidelines have been pub-
lished on how to organize such platforms and develop construc-
tive negotiations and dialogues (see e.g. Boogaard et al., 2013;
Pali & Swaans, 2013; Schut et al., 2017). Such practical guide-
lines may be helpful when designingmulti-stakeholder platforms,
but they do not answer questions with regard to what and whose
niches are to be supported for what purpose and inwhat direction,
and neither do they offer guidance on how set agenda and define
activities within a niche.

Box 2 Pitfalls and opportunities of multi-stakeholder platforms

There is an increased interest in multi-stakeholder platforms as a
governance model for stimulating innovation and development in food
systems (Boogaard et al., 2013; Schut et al., 2019) and much research
has been done on multi-stakeholder platforms over the past years (see
e.g. Kilelu et al., 2013; Schut et al., 2015, 2019; Swaans et al., 2014).
There are good grounds for bringing stakeholders together in
platforms, but there are also many pitfalls that need to be overcome in
order to render them useful for system transformation processes.
Without being extensive, we briefly mention a few.

Several opportunities:

• Bring interdependent actors together to create meaningful change

• Come to some kind of coordination, agreement and mutual expectation
between platform members

• Offer space for communication, learning and dispute resolution

• Jointly define challenges, opportunities and possible solutions and
actions

• Provide access to research capacity and jointly identify research
questions

Several pitfalls:

• Multi-stakeholder processes are characterized by a certain messiness,
tension and competition

• Platform members tend to disagree on the direction ‘development’
should take

• Researchers become involved in politics, ethics and legitimacy issues

• Multi-stakeholder platforms can be hijacked by formal programs

• It is notoriously difficult to elicit relevant research questions

• Platforms may be used for diffusion purposes only, failing to address
important social, technical and epistemological constraints.

Here the AIRR framework is helpful, as responsible gover-
nance entails that all affected parties and viewpoints should be
included in the transformation process. The ‘all-affected principle’
means that justice should be done to those who are affected in
terms of redistribution, representation, and recognition (Fraser,
2007; Ludwig &Macnaghten, 2020). The case study on poverty
showed that altering regime reconfiguration is inherently difficult
because marginalized people and their knowledge remain easily
excluded (Lam et al., 2020). Instead, interventions that strengthen
the existing regime reinforce unequal power imbalances. Central
questions in multi-stakeholder governance are then: Who is in-
and excluded in transformation processes? Who decides who is
involved? How are decisions made? And is it desirable to include
regime actors, to avoid that the process becomes hijacked? These
questions not only account for the actors, but also for their epis-
temologies:Whose knowledge counts?What if knowledge forms
in niches are different from the types of knowledge in dominant
regimes? Who decides what knowledge is in- or excluded? This
calls for epistemic awareness in transformation processes, which
means the “awareness that epistemology is an issue and that,
therefore, choices can be made about how to think about the
issues that arise in any situation” (Armson, 2011: p313).
Awareness of diverse epistemologies, however, does not in itself
lead to knowledge integration. Instead, there may be partial over-
laps aswell as gaps between different knowledge systems, such as
indigenous knowledge and conventional Western science
(Ludwig & El-Hani, 2020).

Eventually, the idea is that the kind of governance inter-
ventions indicated above can resonate with each other, and
induce the emergence of a strong coalition for change that
competes successfully with the incumbent food system re-
gime. An important element and early indicator of coalition
formation is the emergence of novel ways of talking about the
food system in both policy networks and in society at large.
This is because societal change is prepared in human interaction
and communication, and becomes visible through ‘discourse co-
alitions’ (Hajer & Laws, 2006) and shifting conversations (Ford,
1999). When citizens, media, bureaucrats and politicians start to
discuss the problems, causes and solutions in food systems differ-
ently in their formal and informal conversations, then it is likely
that change is in-the-making (Leeuwis, 2013; Leeuwis & Aarts,
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2011). In order to resonate in societal conversations, it is impor-
tant that new problem definitions, options and scenarios are cap-
tured and integrated in persuasive storylines rather than only in
rational arguments or scientific publications (Van der Stoep,
2014; Van der Stoep et al., 2017). A final recommendation to
those who want to stimulate food system transformation, there-
fore, is to pay deliberate attention to developing well-grounded
and at the same time appealing storylines for relevant audiences,
and ensure that these are somehow circulated in both conventional
mass-media (radio, newspapers, television, etc.) aswell as inmore
informal media spaces (Facebook, Twitter, etc).

5 Conclusions

In this paper we argued that food systems are best looked at as
complex multi-dimensional systems, which require a process of
food system synthesis; that is, a transformation process in which
food systems are reconfigured to produce more desirable out-
comes. Food system synthesis goes beyond food system analysis,
as the latter is often geared mainly towards understanding (parts
of) the system, and using this understanding to propose options in
order to optimise the system through some kind of engineering
logic. Such an optimisation approach reflects illusionary assump-
tions regarding the possibility of steering and controlling transfor-
mation, and largely ignores that transformation is -in actual
practice- a contested, competitive and political process and not a
matter of rational design. Instead, in a process of food system
synthesis, interdependent stakeholders need -to some degree- re-
solve their differences, build conducive relationships and overlap-
ping visions on the future. Food system synthesis or transforma-
tion can be seen as an effort to alter undesired emergent properties
of the system – such as environmental degradation, economic
exploitation, malnutrition, food insecurity, increased inequalities,
and poverty – into desired properties such as ‘healthy nutrition’,
‘food security’, ‘wealth’ and ‘environmental sustainability’.
Building on theMLPmodel for understanding how system trans-
formations occur, we suggest that such system change involves
non-linear, long-term, multi-actor processes with struggles and
tensions between actors operating at regime and niche level.
The case study on the persistence of poverty illustrated that the
possibilities for steering and purposeful (re)design of food sys-
tems are limited, and that interventions can even worsen the situ-
ation and lead to unintended outcomes, such as increased inequal-
ities. This, however, does not mean that transformation processes
cannot be influenced, but rather that there are specific governance
implications that should be taken into account. The framework of
responsible innovation can then be helpful in reflecting on where
to go and how to adjust. Combining theMLPmodel with insights
regarding responsible innovation we suggest seven governance
strategies that policy-makersmay usefully apply: (1) Creating and
supporting variation, (2) Capturing and supporting existing diver-
sity, (3) Temporary protection of niche-level initiatives, (4)

Analysis of landscape trends and visioning, (5) Fostering land-
scape level pressures and active regime destabilization, (6)
Identifying plausible leverage point, and (7) Process investment
in coalition building, collaborative research and media presence.
Adopting such recommendations would imply a considerable re-
orientation of investments in food system transformation, with
greater attention to dealing with social, institutional and political
dimensions of innovation and transformation. This simultaneous-
ly implies investment in processes with uncertain outcomes, and
the need to develop novel and credibleways of assessing progress
in long-term transformation processes. Finally, policy makers
may need to rethink their role in supporting processes of food
system transformation. While in some situations they may be in a
powerful position to contribute to changes in socio-technical re-
gimes (e.g. by changing laws, regulations and incentive struc-
tures) they also need to consider that they may well be part of
the problem and play a prominent role in reproducing undesirable
system outcomes. In those cases, the governance interventions
proposed can be seen as strategies to help bring about
countervailing power and opposition under the guise of innova-
tion policy.
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