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Abstract

Today’s agri-food systems are at a watershed. A bundle of environmental, social, and economic
threats currently looms over agri-food systems — ranging from climate change to inequality. Thus,
in recent years, several research, policy and civil society actors have recognised the need to
fundamentally shift production and consumption patterns towards more viable directions of
development. This is why an agri-food system “transformation to sustainability” is increasingly
central in the global agenda, as the only way forward to ensure agri-food systems of the future are
environmentally sound, economically viable, and socially just. However, transformation will be a
highly complex and uncertain process that is expected to fundamentally reshape the structure and
functions of agri-food systems as we know them, demanding a shift from the established beliefs
and practices, processes, actor relationships, and outcomes that have underpinned them.
Recognising the need for challenging some of the accepted practices and “ways of doing things”
that might have, until now, contributed to upholding unsustainability, this thesis 1) discusses how
new approaches are needed to tackle the inherent complexity of agri-food systems as a prerequisite
to navigating transformation; i) acknowledges that concealed system elements might have
ingrained, and over time, reinforced, unsustainability in current agri-food systems, creating
resistance towards novel (and sustainable) directions of change; iii) recognises that some key
features and enablers might come into play for making transformative initiatives able to challenge
the status quo; iv) considers how present challenges raise novel and largely unanswered questions
on how agricultural and food research organisations can respond to the transformation agenda.
Structured as a collection of papers and employing different qualitative research methods, the
thesis explores and addresses the abovementioned points. In particular, the thesis 1) provides,
through a comparative case study analysis, a set of novel principles that might be helpful for
navigating agri-food systems complexity; ii) identifies, through a systematic literature review, a set
of interconnected elements that create resistance to new sustainable directions in current agri-food
systems, presenting a framework that can help uncover them in different contexts; iii) reveals,
through a case study in South India, some essential features and enablers of transformative
processes; iv) discusses, through a critical literature review, the possible novel roles that agricultural
research organisation of the future might assume to support transformations, and the consequent
implications that different organisational visions might have. As a whole, this body of work
identifies some of the most critical orthodoxies (a linearity orthodoxy, a simplicity orthodoxy, and
an orthodoxy in the role of agricultural research organisations) that currently hinder a sustainability
transformation, to then provide critical suggestions on how they could be overcome. The thesis

also reflects on the implications of this for policy, highlighting how policies might need to be re-
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envisioned in a way that can better respond and adapt to the complexity and uncertainty of agri-
food systems contexts (and their transformation). Besides, considerations emerging from different
chapters suggest that more attention should be devoted to supporting novel, wide-ranging and
even unconventional forms of innovation, while also ensuring that the directionality of
transformative processes across the globe is maintained towards sustainability. The thesis
emphasises that policy-making processes should become much more inclusive, ensuring that all
voices can participate in deciding desirable (if negotiated) transformation pathways. As a final

point, the thesis proposes some venues for future research.
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1. Introduction

“FESTINA LENTE.”
“HURRY CAUTIOUSLY.”

CAESAR AUGUSTUS

Abstract:

This chapter provides an overarching introduction to the thesis, illustrating how the pressing
challenges of our age have called for a novel agenda — the sustainability transformation agenda.
Drawing from the literature, the chapter illustrates how this agenda raises key issues in current
research debates and identifies some existing research gaps. These gaps then inform the research
questions addressed in the four core chapters of the thesis, that are briefly summarised at the end

of the chapter to illustrate their contribution.
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1.1  Setting the scene: between pressing challenges and a novel agenda

Unpreceded challenges threaten to wreak havoc on agri-food systems (Barnhill and Fanzo, 2021).
From pressing concerns over climate change, land degradation and a biodiversity crisis, to growing
disparities in wealth distribution and market volatility, these systems are also exposed to more
frequent and severe shocks that include natural disasters, geo-political crises and pandemics, often
striking with particular force Low and Middle-Income countries (LMICs) (IPCC, 2019; FAO,
2020; GNR, 2020; Clapp, 2022) These challenges call for an equally unprecedented solution: the

transformation of agri-food systems towards sustainability (Caron ez a/, 2018; Willett ez al., 2019).

Originating in the acknowledgement that current agri-food systems have “failed humanity”
(UNEP, 2021) in terms of delivering environmentally sound and equitable pathways of
development (Dury ez al., 2019b), the debates around transformation have flourished over the last
decade (El Bilali, 2019a; Melchior and Newig, 2021). The idea of transformation has been
employed to indicate the need for a redesign in the structure of the current systems (van Bers ez
al., 2019; Fanzo et al., 2021) to ensure a shift from the unsustainable trajectory that these systems
have followed in the past sixty years (De Schutter, 2017; Conti, Zanello and Hall, 2021), and instead
open the way to novel pathways of development that accommodate novel concern over the need
to protect “our common futures” (IPES-Food & ETC Group, 2021). This shift is increasingly
considered indispensable to ensure agri-food systems deliver interconnected and radically different
outcomes - well illustrated by the Sustainable Development Goals (SDGs). Balancing
environmental, social, and economic sustainability, these outcomes include protecting and
preserving natural resources, greener growth, social justice and social inclusion, economic
prosperity and a fairer welfare (UN General Assembly, 2015; Schot and Kanger, 2018).

With the latest United Nations (UN) food system summit, the transformation of agri-food systems
has become a global priority (UN, 2021)— further spurring the now crowded debates around the
topic, and fostering investigation on how transformative processes can be designed and managed
across the globe (van Bers ez a/., 2019; Scoones ¢7 al., 2020; Dornelles ef al., 2022).

However, much remains unknown on what will characterise transformation or how and by whom
they could be enacted (Béné, 2022; Ingram and Thornton, 2022). With its systemic goals and long-
term prospects that challenge the unsustainable szaus quo, the transformation agenda calls for a re-
think of many accepted practices, theories, and more broadly “ways of doing things” (Thompson
and Scoones, 2009, p. 387) (including, established power structures and actor relationships (Holt-
Giménez, 2017)), that might be misaligned or unsuitable to meet sustainability objectives

(Niewolny, 2022). Therefore, these need to be questioned and -possibly- supplanted by novel ones
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that can support the shift of agri-food systems towards a radically different direction of

development (i.e., towards sustainability).

This recognition guides the thesis which, after this overarching introductory chapter (Chapter
One) and clarifications on the research design (Chapter Two), identifies and challenges
orthodoxies in the ensuing four chapters (Chapters Three, Four, Five, Six). These chapters are

structured as stand-alone but interconnected scientific papers.

Chapter Three recognises that agri-food systems are complex and highly dynamic systems (Foran
et al., 2014; Hall and Dijkman, 2019; Dekeyser ¢ al, 2020). Therefore, a prerequisite for enacting
change (and consequently, transformation) within these systems resides in the ability to tackle this
complexity and dynamicity (Pant, 2014; Pereira and Drimie, 2016; Marshall ¢7 /., 2021; Ng’endo
and Connor, 2022). However, until now, mainstream research has primarily relied on linear and
simplistic conceptualisations to operate in the agriculture and food space (Mayne, Mcdougall and
Paz-Ybarnegaray, 2017; Mausch, Hall and Hambloch, 2020; Hambloch ez a/, 2022), which are
poorly suited for an era of global environmental, economic, and social change (Thompson and
Scoones, 2009). Through a comparative case study analysis, this paper offers a set of alternative

principles that could enable to navigate and respond to complexity.

Chapter Four investigates how, over the past six decades, unsustainable patterns of development
have become a historically legitimised orthodoxy that is now difficult to dislodge (De Schutter,
2017) because of a set of mutually reinforcing and concealed elements that, operating together,
hamper a sustainability shift (Kuokkanen ez a/, 2017; De Herde ¢z al., 2019). Through a systematic

literature review, the chapter provides a novel framework that helps to identify these elements.

Chapter Five argues that a constellation of spontaneous processes and initiatives is currently
surfacing across the globe to challenge the unsustainable status guo and offer new, more
sustainability-oriented development pathways (Seyfang and Smith, 2007; Sage, Kropp and Antoni-
Komar, 2020; Herrero e al., 2021). However, what enables some of these initiatives to succeed
remains unclear (Bui, 2021; Ojha and Hall, 2021). Therefore, the chapter examines a case study in
South India to shed light on some key features and enablers for these initiatives to open the way

to transformation.
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Chapter Six recognises that while the global community increasingly calls upon agriculture and
food research organisations (AFROs) to provide solutions to deeply systemic problems (IPES-
Food & ETC Group, 2021), these organisations might be required to shift from their well-
established role as technology providers to instead become much more proactive in supporting a
global sustainability shift (Schot and Steinmueller, 2019; Klerkx e a/., 2022). Thus, the chapter
highlights the possible roles and responsibilities of AFROs in an age of transformation (Hall and
Dijkman, 2019) and explores the different visions of Research and Innovation for transformation
through a critical literature review to produce four different scenarios of AFROs “prototypes” for

an era of transformation, highlighting the advantages and possible pitfalls of each vision.

Finally, in the last chapter (Chapter Seven), cross-cutting issues emerging from this body of work,
along with possible solutions and policy implications, are discussed. Through the analysis of the
findings and considerations emerging from the different chapters, the thesis flags how a “linearity”
and a “simplicity” orthodoxy in current conceptualisations azd action for agri-food systems change
and transformation currently hamper a sustainability shift. The thesis suggests that these two
orthodoxies could be overcome through a more attentive system analysis, that no longer focuses
on single system components, but rather understands change (and transformation) as a system
level process. This system analysis would however need to be coupled with a more careful and
purposeful mobilisation of knowledge and power that explicitly aims at disrupting these
orthodoxies and open new and highly diverse sustainability pathways. Besides, the thesis reveals a
third orthodoxy in the modus operandi and role of AFROs, which calls for a much more honest
and inclusive discussion on how different worldviews underpin their organisational visions and
priorities, and a careful evaluation of benefits, trade-offs and risks that these might entail in
different contexts.

Chapter Seven also reflects on the critical policy implications emerging from the thesis,
highlighting i) the need to re-envision policies in a way that embraces the complex, and highly
uncertain, nature of agri-food systems change, and is much more flexible in terms of “visions of
success’; i) the need to become more attentive towards these non-conventional forms of diverse
and wide-spanning innovations needed for transformative change, that are not solely technological
but span across multiple system domains. This should, however, be accompanied by targeted
efforts to address directionality so that a sustainable trajectory is maintained. Finally, iii) the need
for more inclusive dialogue and democratic negotiation for collectively-agreed visions of

transformation.
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1.2 A brief outlook on the bundle of issues in the quest for transformation

The discourse around agri-food system transformation, or transitions, towards sustainability, has
increasingly become central in the international arena (El Bilali, 2019a; Melchior and Newig, 2021).
Even if the distinction between the idea of transformation and transition remains hazy, with
sometimes overlapping and sometimes contrasting conceptualisations (Holscher, Wittmayer and
Loorbach, 2018), this thesis adopts the notion of transformation, rather than transition, following
a distinction made by Stirling (2014a). He argues that whereas transition refers to a process “driven
by technological innovation, managed under orderly control, by incumbent structures according
to tightly-disciplined frameworks for knowledge, towards a specific known (presumptively shared)
end”, the idea of transformation is used in to describe “plural, emergent and unruly political re-
alignments, involving social and technological innovations driven by diversely incommensurable
knowledges, challenging incumbent structures and pursuing contending (even unknown)
ends”(Stirling, 2014a). This latter conceptualisation better mirrors the wide-spanning,
unpredictable, and novel socio-eco-technical processes that the researcher believes will be needed
to reconfigure agri-food systems towards sustainability, and is therefore chosen as preferred
terminology throughout the thesis.

Besides, “transformation” is widely employed in global agri-food systems sustainability debates.
For instance, the High-Level Panel of Experts on Food Security and Nutrition (HLPE) report has

<

recently called for an all-scale transformation in “what is produced and how it is produced,
processed, transported and consumed” to ensure food security and nutrition and sustainable
development worldwide (HLPE, 2019a). At the same time, the latest IPES-Food report
highlighted the role of civil society in achieving food system transformation by 2045, moving away
from (unsustainable) industrial agriculture towards food sovereignty and agroecology (IPES-Food
& ETC Group, 2021). The CGIAR and the EAT-Lancet Commission also called for systemic and
radical transformations in the food systems (Willett ez @/, 2019; CGIAR, 2020b). Following the
Covid-19 outbreak, FAO has flagged the possibility of long-term transformation, indicating the
disruption caused by the pandemic as an opportunity to “build back better”, working towards
fundamentally different food systems “that are resilient to shocks, ensure individual health and
well-being, promote inclusion and improve environmental and economic sustainability by
increasing efficiency and reducing waste” (FAO, 2021). In late 2021, the UN Secretary-General

stated that “transforming food systems is crucial for delivering all the Sustainable Development

Goals” (UN, 2021, p. 1).
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All these voices highlight, in their own way, a relatively uniform recognition that the current
configuration and direction of food systems, or the modern agriculture paradigm deployed in the
past century, is not fit for purpose to deliver wide-ranging sustainability goals (Caron et al., 2018b;
IPES, 2016; Oliver et al, 2018a), especially at large scales and poverty-stricken countries
(Thompson and Scoones, 2009). Transformation is thus broadly intended as a process where
multiple, interconnected and pervasive changes across society reconfigure not just component
parts of the system, such as technology, but the system as a whole (Hall and Dijkman, 2019; Barrett
et al., 2022) — its functions, the values that underpin actions and outcomes, the goals it seeks to
achieve and the way the system’s performance addresses different social, economic and

environmental objectives (Patterson e al., 2017; Barrett et al., 2022).

As the attention shifts from the problem (unsustainability) to the solution (transformation)
(Westley ez al., 2011; Abson ez al., 2017), multiple actors - international research organisations
(Korner, Thornton and Klerkx, 2022), policymakers (Galli e a/., 2020) as well as civil society
(Kropp, Antoni-Komar and Sage, 2020) — are attempting to stir transformative processes around
the globe. Nevertheless, transformation remains incredibly complex, especially in the highly
dynamic, uncertain, and power-laden agri-food systems context (Barrett ef al., 2020; Dekeyser ez
al., 2020). It is undoubtedly expected to carry costs (Thornton ¢z al., 2023) and redraw food systems
as we know them (Kennedy ez a/, 2021). It will also be politically onerous (Kennedy ez a/, 2021),
as it will necessarily breach the unequal political economy of food systems to create new political
realignments that redistribute power in a way that is informed by much more democratic principles

(Stirling, 2014a; IPES-Food & ETC Group, 2021).

However, if, at present, the need for transformation is irrefutable (Webb ez a/, 2020), how it can
be designed and implemented remains a point of contingency (Cohen and Ilieva, 2015).
Knowledge of what works to create a systemic disruption in current systems is still insufficient
(Anderson and Leach, 2019; Kéhler ¢ a/., 2019). On the one side, the complexity of the agri-food
systems per se poses a significant challenge (Gamboa ¢f /., 2016), while evidence of transformations
in the agri-food sector is limited when compared to others, such as energy and mobility (Magrini
et al., 2016; El Bilali, 2019a; Ronningen ef a/.,, 2021). Such evidence is particularly scarce in LMICs

contexts, with a large majority of empirical evidence having its geographical focus in High-Income
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Counties (HICs)(El Bilali, 2019a; Kéhler e af., 2019; Melchior and Newig, 2021)* Overall, to date,
limited knowledge is available to explain how transformative processes can be unlocked in the
agri-food systems space, (Kohler e @/, 2019; Ojha and Hall, 2021), and equal ambiguity exists on
the actors who could play a role in nurturing and navigating and supporting such process (Hall

and Dijkman, 2019; Parker and Lundgren, 2021; Béné, 2022).

The following paragraphs shed light on some of the current issues for bringing about an agri-food
systems transformation that, if urgent, still needs to be managed cautiously (or - festina lente).
Without the pretence of being over-inclusive, as the issues for transformation are too many and
too wide-spanning to be captured in a single thesis, the paragraphs do represent some major
preoccupations that have surfaced in the relevant literature around transformation, namely: i) the
inherent complexity of the agri-food systems space, ii) their historically- maintained trajectory of
unsustainable development; iif) the features of some emergent transformative processes and their

enablers; iv) the possible roles of AFROs for fostering this transformation.

<

Referring to the “web of actors, processes, and interactions involved in growing, processing,
distributing, consuming, and disposing of foods, from the provision of inputs and farmer training
to product packaging and marketing, to waste recycling” (IPES, 2015) as well as the institutional
and regulatory frameworks that influence them (Hall and Dijkman, 2019) and their socio-economic
and environmental outcomes (HLPE, 2017), agri-food systems are increasingly recognised as
complex adaptative systems (Hall and Clark, 2010)— or systems where many components learn,
adapt and evolve through interaction (Holland, 2006). This makes them renowned for their
complexity (Hall and Clark, 1995). Manifestations of complexity include, for example, non-linear
dynamics. Shocks such as pandemics, volatile prices, and geo-political crises (e.g. the Ukraine grain
crisis) act as a “Damocles’ sword” on food systems, representing threats that could occur at any

moment (Orr ez al., 2022). This uncertainty makes timelines uncertain in terms of the delivery of

their outcomes (Hall and Dijkman, 2019). Besides, agri-food systems configurations are both

2 It is important to remark that the purpose of the thesis is not to investigate what characterises
transformation in LMICs contexts or clarify differences between agri-food system transformation in LMICs
compared to HICs. This would demand extensive and cross-country comparisons that go beyond the
purpose of the thesis. However, acknowledging this research gap, the thesis chooses, for two of its core

papers, to explore LMICs rather than HICs contexts.
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highly specific to each place and deeply interlinked across spatial and temporal scales, with local
contexts both influencing and being influenced by national and international dynamics (Hall and
Clark, 2010; Turner, Klerkx, White, e# a/., 2017; Madzorera ez al., 2021). Simultaneously, path
dependencies and concealed, often unequal, power relations (Clapp and Scrinis, 2016; Swinburn,
2019), shape both the interactions system actors - farmers, the private sector, policymakers,
researchers, civil society among others (Cullen, Tucker and Homann-Kee Tui, 2013; Cardona,
Carusi and Bell, 2021) — and system outcomes (Baker e al, 2021; Hambloch, Kahwai and
Mugonya, 2021).

As agri-food systems must be made to deliver increasingly systemic objectives (e.g. poverty
alleviation, environmental soundness, equity)— well illustrated by the Sustainable Development
Goals (Box 1.2.1) — tackling complexity has been flagged as a prerequisite to achieving
transformative change (Monasterolo ¢ al., 2016; Fanzo ez al., 2021; Marshall e al., 2021). Better
understanding this complexity could, in fact, be critical for identifying critical leverage points
(Abson et al., 2017) in which even small changes could, if achieved “produce big changes in

everything” (Meadows, 1999).

Tasked with feeding the world population in a way that is safe and nutritious, agri-food systems
are responsible for zero hunger (SDG 2), good health and well-being (SDG 3) and responsible
production and consumption (SDG 12). With more than 1/3 of the wotld population relying
on agriculture for its survival, the agri-food sector has an enormous potential to contribute to
poverty alleviation (SDG 1), decent work and economic growth (SDG 8) and reduced
inequalities (SDG 10), particularly LMICs, where agriculture accounts for 29% of GDP and
65% of jobs (Convention on Biological Diversity, 2018). As 43% of this population is composed
by women who often have differential access to opportunities (e.g. in terms of acquiring land,
machinery etc. (Agarwal, 2018)) the sector could also become a driver of gender equality (SDG
5) (The World Bank, 2012; FAO, 2018a).

Besides, accounting for the destruction of approximately 75% of the world’s agrobiodiversity,
causing intensive deforestation and furthering global soil erosion (European Environment
Agency, 2015; Gladek ez al., 2017) agri-food systems could play a central role for preserving life
on land (SDG 15) and, with agriculture responsible for 70% of water withdrawal worldwide,
and being a major polluter of both freshwater, seawater and underground water resources (FAO,
2017b, 2017a; Foster and Custodio, 2019), changes in water use patterns in agriculture would

be critical for preserving life below water (SDG 14).
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Finally, as every stage of the food production processes (e.g. storage, processing, packaging,
transport, waste) releases GHGs in the atmosphere (European Environment Agency, 2015),

more sustainable infrastructure (SDG 9) and a switch to affordable and clean energy sources

(SDG 7), are critical to allow agriculture to act against climate change (SDG 13).

“If you think that the food system is broken, it implies that it used to work well. When did it
work so well? And for whom? It certainly didn’t work well for the native peoples who lost their
land, or the slaves and indentured servants who worked the plantations, and it hasn’t worked
well for immigrants who pick our crops in the U.S. today... [the food system] is working exactly
as a capitalist food system is supposed to work. It overproduces, it concentrates power in capital
in the hands of a few, and it leaves us with all of the externalities.”
(Holt-Giménez, 2019, p. 9)

Present and increasingly evident unsustainability issues — from land degradation to unjust
redistribution of profits amongst multiple system actors — have brought about the suggestion that
agri-food systems are “broken” (Schmidt-Traub, Obersteiner and Mosnier, 2019; Shanks, Van
Schalkwyk and McKee, 2020)and need urgent “fixing” (Clapp, 2017; Zepeda, 2021). However, at
a closer look, these systems are working exactly as they are supposed to (Holt-Giménez, 2019).
Built upon concerns over the mismatch between population growth and food availability after
World War 2 (Friedmann, 1982; De Schutter, 2014) (Box 1.2.2), agri-food systems were designed
to rapidly increase food production through the uptake of new technologies both in LMICs and
HICs - e.g. the Green Revolution (GR) (Thompson e7 al, 2007a; Giuliani, 2018). The overall
modernisation of agriculture was seen as a straightforward route to long-term economic
development and the solution to global food insecurity — or feeding a fast growing world
population (Clinton, 1993; FAO, 20092). The Post-World War 2 “modern/industrial””’ agriculture
entailed several benefits: it increased food production and food security, reduced rural poverty and
malnutrition, and made many food-deficit countries food exporters, linking farmers in LMICs to
global markets with the expectation of raising their incomes (Diao, Headey and Johnson, 2008;
Djurfeldt ez al, 2009). If implemented with the intention of ending the “War on Hunger”
(Wharton, 1969), the modernisation of agriculture also opened what Wharton called a “Pandora’s

box” of other problems. It built up economies of scale that used external inputs (e.g. fertilisers,

3 The terms can be used interchangeably.
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pesticides) that, in the long run, would prove to be harmful for the environment (Ramanjaneyulu
and Rao, 2008a). It also attempted to maximise production and reduce labour intensity, by
establishing “more efficient planting and harvesting, fewer types of expensive equipment, fewer
labourers with specialised knowledge of individual crops, and strengthened knowledge of one
value chain and commercial market, including all its regulations and tariffs” (Balogh, 2021).
Monoculture and large-scale agriculture was promoted, as a way for farmers (especially in LMICs)
to access larger and more profitable markets. This went, however, at the detriment of more
diversified cropping systems (Monsalve Suarez and Emanuelli, 2009; Balogh, 2021), and led to the
production of a narrower number of commodities in larger volumes, mainly to supply the food
industry with raw materials (de Schutter, 2019). This allowed the food industry to offer consumers
cheap and abundant (if less diverse) foods, in what has been called “ mass-retail driven supply
chains” (IPES, 2016, p. 70). These highly production-oriented and globalised agricultural systems
primarily benefitted big players in the agriculture and food sector (e.g. multinationals and big
industries instead of small-farmers, who saw their profit margin considerably reduced, and their
choices constrained in terms of what to grow and how to grow it (Murphy, Burch and Clapp, 2012;
IPES, 2017). Besides, over the years, the availability of affordable, energy-dense foods, coupled
with increasing urbanisation, not only encouraged consumerism (Jacobsen and Dulsrud, 2007) but
equally entailed a shift away from traditional and nutrient-rich diets towards unhealthy, nutrient-
poor diets and consequent issues of malnutrition (with the frequent coexistence of both
undernutrition and overweight and obesity (Sutherland ez @/, 2022; WHO, 2022)) in both LMICs
and HICs.

It has been argued that the post-War prioritisation of economic growth and agricultural production
increases ultimately set the direction of global agri-food systems towards unsustainability (Conti,
Zanello and Hall, 2021). The idea of direction, which will frequently emerge throughout the thesis,
was Initially employed in the research community to refer to the purpose towards which
technologies were directed (e.g. productivity over sustainability) (Bergek ez a/, 2008; Markard and
Truffer, 2008; Stirling ez a/, 2008; Ropke, 2012). In the novel debates on agri-food systems
transformation, the idea expanded to refer to the purposes towards which socio-eco-technical
systems (i.e. systems where technology, society and environment interact and influence each other
(Robaey and Simons, 2015)) move through the establishment and perpetration of certain historical
choices, priorities and actions, routines and (formal and informal) rules (Geels, 2004; Schot and
Kanger, 2018; Johnstone and McLeish, 2020; Duncan e al., 2022). As “technologies, market
structures, regulations, political support, infrastructure, and user practices” (Johnstone and

McLeish, 2020) align towards a certain direction, this closes-down alternative pathways, which
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become more and more difficult to pursue (Stitling e a/, 2008; Schot and Kanger, 2018).
Currently, much attention has been given to directionality, specifically in terms of how agri-food
systems outcomes can be cumulatively directed towards sustainability (Klerkx and Begemann,
2020), without however, a transparent acknowledgment on who decides which direction is most
desirable (or feasible), and how and by whom it can be implemented. (Anderson and Leach, 2019).
How new directions of development can be agreed amongst different stakeholders, with often
contending interests, remains unclear, as well as the benefits, trade-offs and pitfalls that different
directions might have for the many actors operating in and beyond agri-food systems (Hambloch

et al., 2022; Klerkx ez al., 2022).

The “Green Revolution” was based on the conviction that hunger and malnutrition were the
result of a quantitative problem of production which public policies supporting farmers and
technological improvements would be able to tackle (De Schutter, 2014). Food scarcity could
always be traced back to a problem of production — rather than being caused by issues of unequal
distribution or narrow focus on feed crops (as opposed to a mix of foods that engenders dietary
diversity ) (Potrykus, 2010a; Gliessman, Friedmann and Howard, 2019). Recent calls for a
Green Revolution in Africa — where successes of this initiative were scarce compared to South
Asia — is still framed as around this production-oriented narrative. The Rockefeller Foundation
and the Bill and Melinda Gates Foundation founded the “Alliance for a Green Revolution in
Africa (AGRA)” in 2006, with the objective of increasing “productivity, profitability, and
sustainability” (Toenniessen, Adesina and Devries, 2008)of African farms through “greater
access to affordable yield-enhancing inputs, including well-adapted seeds and new methods for
integrated soil fertility management”. Food insecurity and slow economic growth in the
continent are still seen as the result of low performance of agriculture, clearly portraying the
embeddedness of the production/growth framing in the international research and policy arena.
This is clearly illustrated by a statement by (Toenniessen, Adesina and Devries, 2008): ““The low
performance of agriculture in Africa is at the heart of its food insecurity and slow economic
growth. Despite periodic local progress, average yields for sub-Saharan Africa have not
increased [...] dire consequences for food security are projected. [...] Africa will probably
continue to be the “troubled region” in terms of imbalance between food demand and supply.
Their projections suggest that Africa is the only region that will experience major food shortages
and where malnutrition is projected to rise over the next 20 years. [...] Clearly, much more needs

to be done by African governments, the international community, and the private sector to
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reverse these trends by stimulating gains in agricultural productivity as the basis for food
security, poverty reduction, and economic growth” (the statement refers to Africa specifically

but could be equally referred to other contexts).

In truth, sustainability was never a priority, or even a concern, when the industrial agricultural
model was established. It only emerged as a global preoccupation much later, in the late 80s/eatly
90s (Brown ez al., 1987; Dovers and Handmer, 1993) — or when the trajectory of agri-food systems
had already been long-established. The transformation agenda suggests that a major overhaul is
now necessary to now shift this entrenched unsustainable direction towards new outcomes — e.g.
environmental viability, equity, food sovereignty, and justice (IPES-Food & ETC Group, 2021;
Candel, 2022).

The idea of system innovation -also widely used in the thesis - is intertwined with the one of
transformation (Baret, 2017; Grillitsch ez a/., 2019). It has been used to describe changes in existing
behaviours and knowledge, capabilities and skillsets, consumer practices and markets, as well as
infrastructure, institutions and policies (OECD, 2015; Ojha and Hall, 2021). These changes would
“open-up” alternative pathways of development by reformatting both component parts of the
system and the system architecture itself (Hall and Dijkman, 2019; Stirling, 2014b) and, ultimately,
enable a transformation. A key feature of these changes is that they are no longer incremental, but
rather, transformational. Whereas the first are continuity-based and cumulatively follow the same
trajectory of development (e.g. technologies or policies directed at increasing agricultural
production), the latter are changes aligned to fundamentally different trajectories ones (Geels and
Kemp, 2007; Geels, 2018; Novy, Barlow and Fankhauser, 2022) (Figure 1.2.3). Because they are
not designed to shift the directionality of the system (instead being focused on the improvement
of an already determined trajectory), incremental changes are now deemed insufficient to deliver

a sustainability transformation (Lindner e a/., 2016; Rogge, Pfluger and Geels, 2020).
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However, which directions of development is appropriate to deliver sustainability over the long
term is currently contested. Similarly, which transformational changes are needed to achieve these
new directions, how they can be enacted, and who can support their simultaneous orchestration
remains unknown (Leach, Scoones and Stirling, 2007; Kattel and Mazzucato, 2018; Klerkx and
Begemann, 2020). With the blossoming of debates (and consequent investigation) around
transformation, many have argued and found evidence across the globe, of such transformative
changes and system innovation starting to happen in niches (Darnhofer, 2014; Chang ez al., 2017,
Bui, 2021). Initially, niches were considered spaces where small networks of actors could
experiment with novel technologies (and associated rules and practices) while being protected by
market selection (Kemp, Schot and Hoogma, 1998; Rotmans, Loorbach and Kemp, 2007). More
recently, the idea started being used to refer to spaces where innovation was not conceived as
purely technological, but referred all novel practices and rules spanning across the technological,
ecological, cultural, social and economic domains (Bui e# a/, 2016b; Mawois ez al., 2019). It has

been argued that as niches and their associated rules and practices gain recognition, they can
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challenge the existing system* and generate alternative development models and pathways, opening
the way for a sustainability transformation (Seyfang and Smith, 2007; Seyfang and Haxeltine, 2012;
Sarabia, Peris and Segura, 2021). As a constellation of niches is currently emerging and gaining
attention in both research and policy debates (Seyfang and Haxeltine, 2012; Bui ef a/, 2016b;
Meynard ef al., 2016; Chang e al, 2017), these “may contribute to a fundamental overhaul of
existing socio-technical systems and introduce a new set of sustainable and just directionalities”

(Kanger and Schot, 2019, p. 8).

A sustainability transformation will result in structurally different agri-food systems (Kennedy ez
al., 2021). Some have argued that with its systemic goals and long-term goals, the transformation
agenda requires both a rethink of roles and responsibilities that different actors (from formal and
informal as well as from public and private sectors) have in the process (Béné ez a/., 2019), and a
much more explicit coordination of these actors’ priorities and activities towards shared goals
(Lindner e al, 2016). In particular, as a number of challenges looms over agri-food systems,
policymakers and other actors within and beyond the agri-food system space turn to AFROs to
provide urgent solutions to looming problems (IPES-Food & ETC Group, 2021; Parker and
Lundgren, 2021). However, until recently, research organisations have largely aligned with the
industrial/modern agriculture agenda (Magrini, Béfort, ez al, 2018; Conti, Zanello and Hall, 2021)
set after the War, providing technologies that would at once boost productivity and generate
profits for industry (what is called as “the commercialisation of scientific discovery”) (Schot and
Steinmueller, 2018). This wodus operandi has been increasingly questioned, as it seems to be falling
short in terms of helping to design and deliver pervasive changes in current systems (Fazey ef al,
2018; Caniglia ez al., 2021). This is why suggestions have been made over the potential for AFROs
(and research organisations more generally) to take up a new role and proactively attempt to go
beyond their established technology-provider role (Hall and Dijkman, 2019; Korner, Thornton
and Klerkx, 2022). To align with the transformative agenda, these organisations would need to

respond to it through explicit efforts that address the directionality of the current systems (Lindner

4 Also called the “regime” in the popular multi-level perspective proposed by Geels, which pioneered the
idea of niches and illustrated how they can generate new pathways of development). Regimes are defined
as “the deep structure that accounts for the stability of an existing socio-technical system. It refers to the
semi-coherent set of rules that orient and coordinate the activities of the social groups that reproduce the

various elements of socio-technical systems” (Geels, 2011).

28



et al., 2016; Klerkx and Begemann, 2020) and be more proactive in promoting wide-spanning
innovation that challenges existing knowledge, behaviours, infrastructures, industry structures,
products, policies and regulation (Schot and Steinmueller, 2018). However, contrasting visions and

worldviews currently exist in terms of AFRO’s role in the 21 century (Klerkx ez /., 2022).

1.3  Gaps investigated by thesis — or questioned orthodoxies

The points discussed above shed light on four major research gap55 . These can also be considered
as orthodoxies that need to be challenged “as critical praxis for food systems transformation” (Niewolny,

2022), and will therefore be addressed in the different thesis ’chapters. These gaps are:

A gap in terms of how complexity can be engaged with and navigated - or an orthodoxy
in current conceptualisations of agri-food system dynamics as linear and static. The
multiplicity of processes, actors, and interactions within and beyond agri-food systems and the
increasingly interconnected issues that affect them make them complex systems to engage with
(Jaradat, 2015). However, an orthodoxy exists in much of the mainstream research (Mayne,
Mcdougall and Paz-Ybarnegaray, 2017), and consequent development intervention design and
implementation, that anchors them to linear or static conceptualisations and provides “inadequate
insight into the dynamic character of agri-food systems” (Thompson and Scoones, 2009, p. 387).
These conceptualisations (and their practical implications) are no longer suitable to operate within
food systems in an era of uncertainty and transformation (Thompson and Scoones, 2009; den Boer
et al., 2021). This gap calls for new and more complexity-aware approaches that can allow to
successfully navigate complexity (Hall and Clark, 1995; Douthwaite and Hoffecker, 2017; Mausch,
Hall and Hambloch, 2020; Govaerts ¢f al., 2021).

A gap in terms of the reasons that make a sustainability shift difficult — or a confusion over
what maintains unsustainability as orthodoxy in current systems Despite many well-meaning
efforts (Mausch, Hall and Hambloch, 2020) to implement sustainability in agri-food systems in the
last three decades, a sustainability shift remains a distant prospect (Dorninger ez a/., 2020). This is
because current production and consumption patterns have become deeply embedded and seem

to resist fundamental changes towards sustainability (De Schutter, 2017; Conti, Zanello and Hall,

5 Clearly, more might be identified. However, for the purpose of this thesis, we focus on these four— which
indeed represent major challenges according to much of the literature around transformation (De Schutter,

2017; Kok et al., 2019; Dekeyser ez al., 2020; den Boer et al., 2021).
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2021). What exactly causes this resistance to change in direction remains, however, ambiguous and
overlooked. Often, possible explanations of what is creating resistance are identified — for instance
technologies (Pradhan and Mukherjee, 2018) , behaviours (Gongalves ez a/., 2015) or policies (Rutz,
Dwyer and Schramek, 2014)) — but these factors are examined in isolation, or as manifesting under
specific conditions or geographical locations (Fortier ez al., 2013; Feyereisen, Stassart and Mélard,
2017; Meynard ef al., 2018). This gap demands further questioning of the reasons that maintain

and reinforce unsustainable trajectories of developments in current systems.

A gap in terms of the features and enablers of transformation — or an ambiguity on how
orthodoxy can be challenged in practice. Transformative processes usually happen over long-
time spans (20/30 years) and entail a many interconnected changes across institutions, behaviouts,
cultures, values, and technologies (Geels, 2002). It has been remarked that many of these processes
of fundamental reconfiguration, in and beyond agri-food systems, have started to happen in niches
(Darnhofer, 2014; Bui ez al., 2016b; Bui, 2021), where actors experiment with continuous, open-
ended and place-specific (Walmsley, 2022) innovation, spanning across the technological, social
and economic domains, to propose development pathways underpinned by fundamentally
different values and aimed at delivering fundamentally different outcomes (Seyfang and Haxeltine,
2012). However, if niches often seem to be able to challenge the status quo -or the unsustainability
orthodoxy - both the key features of transformative processes (Kéhler ez al., 2019; Scoones e al.,
2020; Kirchherr, 2022) and the ways they can lead to successful transformation, remain elusive

(Bui, 2021; Ojha and Hall, 2021), calling for further investigation.

A gap in the role of AFROs for supporting transformation — and an orthodoxy that
relegates them to their 20 century role. Research & Development (R&D) — and consequently,
AFROs - have an increasingly central role for fostering a sustainability shift worldwide (Fazey ez
al., 2018; Kok et al., 2021). As the transformative agenda mandates a transformational shift that re-
formats current systems to sustainability (Kugelberg e# a/, 2021), research organisations are in the
spot-light for providing solutions to looming problems (Korner, Thornton and Klerkx, 2022).
Until now, AFROs have played a role as technology provider, developing major technological
breakthroughs (for example, in the case of the Green Revolution) (Giuliani, 2018; Schot and
Steinmueller, 2019; Klerkx e a/, 2022). This is why some have suggested that the transformation
agenda requires these organisations to become much more proactive in supporting or even
managing transformative processes (Fazey ez al., 2018; Kok ez al., 2021; Kérner, Thornton and

Klerkx, 2022). Yet, contending views exist in the literature on what the novel agenda entails for
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AFROs, creating disagreement on if and how their traditional role can be re-thought and reframed
(Klerkx ez al, 2022). Besides, the implications of this(ese) new role(s), and its(their) possible
benefits and pitfalls remain overlooked, for instance making it difficult for AFROs to pursue
unconventional, non-tech innovation venues, which might however be critical for identifying and

supporting novel transformation pathways (Hall and Dijkman, 2019).

Thus, the thesis will aim to explore and address the following points: 1) an unclarity on how to
engage with the complexity inherent to agri-food systems; ii) a lack of systematic evidence that
explains what hampers a shift in the direction of current agri-food systems towards sustainability;
iif) an ambiguity in terms of the key features and enablers of transformative processes challenging
established agri-food systems; iv) a disagreement on the types and features of research

organisations needing to respond to the global sustainability transformation agenda.

1.4  Research questions of the thesis

The stand-alone chapters of this thesis mirror the gaps identified in the previous paragraph.

In an attempt to answer the broad research question: What are some of the current accepted
practices, theories, and “ways of doing things” that might currently be hindering a
sustainability transformation in agri-food systems, and how can they be challenged?

This question is broken down into four sub-research questions that emerged from the analysis of
the gaps explained above, namely:

Thus, the thesis proceeds to answer the resulting questions:

i How does complexity manifest, and how can it be navigated in agri-food systems?

1. What makes agri-food systems resistant to novel (and sustainable) directions of
development?

1. What characterises and enables transformative processes to challenge the status
quo?

iv. What are the different visions of AFROs for supporting and engaging with
transformation? And what are the implications of these?
The questions are addressed in separate chapters, that can either be read as stand-alone research

articles, or as complementary investigations to answer the broader research questions.

1.5  Overview of the chapters

This section briefly describes the four papers in the thesis, summarised in Table 1.5.
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Chapter 3, titled “Complexity at play: new principles for navigating agri-food systems dynamics
and uncertainty” tackles current concerns over the engagement with agri-food systems complexity.
The chapter seeks to answer the question: “How does complexity manifest, and how can it be
navigated in agri-food systems?”. The paper answers this question by conducting a comparative
case study analysis, that purposefully selects and looks across six case studies of development
interventions in LMICs - specifically in South Asia and Eastern and Southern Africa (ESA),
namely: () one aimed at introducing sorghum beer in Kenya, (ii) one for controlling aflatoxins in
Malawian groundnuts, (iii) one for promoting Smart Foods in India and Eastern Africa, (iv) one
for exploiting sweet sorghum as biofuel in India, (v) one for introducing precooked beans in
Uganda and Kenya and (vi) one for marketing pigeon pea in Eastern and Southern Africa.

The paper employs an agri-food systems perspective to understand how complexity manifests and
how it could have been tackled. Then, it distils six principles that could help interventions navigate
complexity in practice, and stresses the value of a much more reflexive and experimentation-
oriented approach to interventions. Ultimately, it suggests the need to challenge and go beyond
generally accepted assumptions in an era of growing uncertainty associated with agri-food system

transformation.

Chapter 4, titled “Why are agri-food systems resistant to new directions of change? A systematic

review”, studies the factors creating resistance to a sustainability transformation in agri-food

>
systems through a systematic literature review. The chapter seeks to answer the question: “What
makes agri-food systems resistant to novel (and sustainable) directions of development?”. This
chapter recognises that even if agri-food systems are dynamic and continuously evolving,
historically informed trajectories of agri-food system development have kept these systems stuck
on unsustainable patterns, that now resist transformative changes towards more sustainable
directions. This chapter digs deeper into the reasons that create resistance and investigates 1) the
way path dependencies in technology choice and use emerge and reproduce change trajectories
(Kemp, 1994; Radulovic, 2005; Chhetri ez al, 2010); (ii) the way mutually supporting systems
components create “lock-ins” that perpetuate existing directions of innovation (Kuokkanen ez a/.,
2017; Magrini, Béfort, ez al., 2018) (iii) and the way inertia in existing systems halts changes towards
new directions (Dury ez al., 2019a; Leach e7 al., 2020). The chapter then explains that the status quo
is supported by different components of agri-food systems - technologies, behaviours, policies and
institutions, infrastructure, power and politics and research priorities- which, co-evolving and

becoming mutually supportive, keep a unsustainable trajectory of development in place. The paper
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highlights that without re-designing the entirety of these components, re-directing them towards

sustainability, a transformation will unlikely be achieved.

Chapter 5, titled “Path dependency disruption as starting point for agri-food system
transformation? Insights from a case study in South India” conducts a qualitative case study to
answer the question: “What characterises and enables transformative processes to challenge the
status quor”. In response to the growing interest around the ability of niches and grassroots
initiatives to stimulate agri-food system transformation worldwide (Bui, 2021), this chapter
explores a case study of a Non-pesticide Management (NPM) initiative in South India. Over a
time-span of 20 years, the initiative seemed to be able to build an alternative pathway that grants
more environmentally sustainable, economically viable and just outcomes. The paper tests the
framework presented in Chapter Four to assess whether a transformation is ongoing. Then,
drawing from the case study history and going beyond the framework, the chapter discusses
possible factors that might enable niches to open the way to alternative and sustainable production
and consumption patterns, highlighting the importance of synchronising innovation in multiple
system elements, navigating complexity, and leveraging agency for opening alternative and viable

pathways to agri-food systems transformation.

Chapter 6, titled “What does the agri-food systems transformation agenda mean for agriculture
and food research organisations? Exploring organisational prototypes for uncertain futures”
conducts a critical literature review to investigate: “What are the different visions of AFROs for
transformation? And what are the implications of theser”. The chapter argues that research
organisations are currently called to answer new and pressing demands for novel solutions to
highly systemic and complex challenges, helping different actors in the global arena (from
“panicking policymakers” to civil society organisations (IPES-Food & ETC Group, 2021)) achieve
sustainability shifts. However, different visions exist for AFRO' s roles and responsibilities for
aligning to the transformative agenda, each stemming from sometimes overlapping and sometimes
contrasting research narratives and discourses (Schot and Steinmueller, 2018). These narratives are
identified to then build four scenarios for AFROs of the future, namely: (1) Industry transition-
oriented; (i) Technology mission-oriented; (iif) Community innovation-oriented, (iv) Facilitating
transformative innovation-oriented. The chapter discusses how each scenario has different
strengths, trade-offs and risks to then raise attention to the alignments that these different
scenarios have in terms of existing capabilities and mandates of AFROs. The paper discusses how

decisions about AFROs can no longer be made unilaterally, but need to be negotiated among
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multiple actors in and beyond the agri-food space. Finally, it reveals that different AFROs’ roles
have deep implications for the wider agricultural innovation system in which these organisations
are embedded, which need to be made more explicit in current debates on AFROs for

transformation.
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What are some of the current accepted practices, theories, and “ways of doing things” that might currently be hindering a sustainability

Chapter

The
“orthodoxy”

challenge

transformation in agri-food systems, and how can they be challenged?

Chapter 3

Complexity at play: new
principles for navigating agri-
food systems dynamics and

uncertainty.

Mainstream research and
interventions might be poorly
equipped to engage with
complexity in agri-food
systems, thus calling for a

novel approach.

Chapter 4
Why are agri-food systems
resistant to new directions of

change? A systematic review.

Unsustainability is an
orthodoxy which has become
gradually embedded in agri-
food systems, but the deeply
embedded and
interconnected factors
maintaining it in place remain

ovetlooked.

Chapter 5

Path dependency disruption
as starting point for agri-food
system transformation?
Insights from a case study in

South India.

If grassroots initiatives have
the potential to challenge the
unsustainable szatus quo, the
features of transformative
processes and their enablers

remain unclear.

Chapter 6

What does the agri-food systems
transformation agenda mean for
agriculture and food research
organisations? Exploring
organisational prototypes for
uncertain futures.

The transformation agenda calls
for a re-think of the traditional role
of AFROs, who might need to go
beyond their role of technology
provider to instead become much
more involved in supporting
transformation processes across

the globe.
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The research

question

Methodology

Contribution

Status at time
of first thesis
submission

(Aptil 2023)

How does complexity
manifest, and how can it be
navigated in agri-food

systems?

Comparative case study

The chapter challenges
orthodoxy in mainstream
research by providing a set of
novel principles for

navigating complexity.

In preparation for submission
to Agriculture and Human

Values.

What makes agri-food
systems resistant to
directionality changes

towards sustainability?

Systematic literature review

The chapter uncovers the

factors that keep the

unsustainable (and orthodox)

Status qno into place,

providing a framework that

can help reveal them in

different contexts.

Published in Global Food
Security.

What charactetises and
enables transformative
processes to challenge the

Status qno?

Case study

The chapter uses the
framework of Chapter Four
as a way to identify the
features of transformative
processes, while going
beyond the framework to
discuss their possible
enablers.

In preparation for
submission in Innovation &

Development.

What are the different visions of
AFROs for supporting and
engaging with transformation?
And what are the implications of
these?

Critical literature review

The chapter offers a set of
scenarios that help portray the
possible novel roles of AFROs of
the future and generate a
discussion on the implications that
different organisational visions

have.

Submitted to Global Food
Security.
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1.6 Disclosure Statement

This thesis has been supervised jointly by Giacomo Zanello, Deputy Director of the Graduate
Institute for International Development, Agriculture and Economics at the University of Reading
(UoR) (United Kingdom), and Andrew Hall, Senior Principle Research Scientist with the
Commonwealth Scientific and Industrial Research Organisation (CSIRO) Agriculture and Food
(Australia). Both supervisors contributed to the thesis, providing insightful comments, edits,

suggestions and feedback on all chapters.

The stand-alone chapters (Chapters Three, Four, Five, Six) are co-authored as usual practice in
scientific publications. In all chapters, the author of the thesis was the first author, with the
responsibilities this entails. Other authors contributed in the following manner:

In Chapter Three, co-authors provided suggestions and insights. Andrew Hall provided
major feedbacks and comments throughout the papet's write-up. One co-author (Alastair Orr)
conducted the data collection for the case studies, published in a separate report. The other two
co-authors (Kai Mausch and Caroline Hambloch), who were involved in the CGIAR’s work
pertaining the case studies, gave feedback on the final draft.

In Chapter Four, the co-authors (the PhD supervisors) contributed with comments and
insights while helping the author of the thesis with suggestions to deal with manuscripts’ reviewers'
comments.

In Chapter Five, Andrew Hall provided feedback, corrections, and insights during the
paper’s write-up. The other co-authors (Giacomo Zanello and Tim G. Williams) provided
comments on the final manuscript.

In Chapter Six, all the co-authors (Helen Percy, Samantha Stone-Jovicich, James Turner,
Larelle McMillan, all part of the AgResearch New Zealand and CSIRO teams) participated (orally)
in the discussion regarding the research scenarios developed in the paper. Andrew Hall (PhD
supervisor) provided critical insights and corrections, as well as and continuous feedback
throughout the papet's write-up. The final version of the paper was shared with all co-auhtors for

comments and suggestions.

Feedback on the Introduction (Chapter One), Research Design (Chapter Two) and the

Conclusions (Chapter Seven) was given by both supervisors.
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2. Research Design

“THERE ARE NO IMPARTIAL FACTS.”

REED, TURIEL AND BROWN, 1996

Abstract:

This chapter discusses the overarching research design of the thesis and is structured as follows:
first, the researcher briefly highlights different ontological, epistemological, and theoretical
positions, reflecting on the ones chosen for the study; second, the implications of these for the
thesis are discussed. Third, the conceptual framework, methodology, and research methods are

illustrated. Finally, a positionality statement is provided.
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2.1 Introductory remarks

As social justice and equity concerns become increasingly important in the global transformation
agenda, social sciences’ assume a central role in tackling complex and multi-scale problems of
culture, institutions and human behaviours (Shrivastava ez a/, 2020; Sanborn and Jung, 2021).
However, for social research to be meaningful and correctly interpreted, such research's underlying
philosophical and theoretical assumptions need to be clarified (Moon and Blackman, 2014; Martin,
2016) This chapter thus provides clarification on the research design, illustrating the ontological,
epistemological, theoretical perspective, conceptual framework, methodology and methods

adopted by the researcher, to finally provide a positionality statement.

2.2 Ontology of the research
Ontology describes the beliefs one holds about reality and the kind and nature of reality and what

exists (Richards, 2003). Ontology asks questions such as “what is there that can be known?” or
“what is the nature of reality?” (Ahmed, 2008), with different ontological positions making
different claims regarding the nature and structure of being (Rawnsley, 1998). In particular, the
ontological position of the researcher reveals how his or her perceptions of human nature
influence the approach they decide to adopt (Bracken, 2010), and are, therefore, a key aspect to be
addressed explicitly prior to undertaking the research (Elder-Vass, 2007; Lauer, 2019).

Moon and Blackman (2014) determine a major distinction between two dichotomic ontological
position: realism and relativism. Realism assumes that an external reality exists independently from
individual knowledge of it. Relativism instead argues that the concept of “reality”” hinges on those
interpreting it (Lincoln, Lynham and Guba, 2018; Poucher ¢f a/., 2020). Between these overarching
and dichotomic ontological positions, others, more nuanced ones emerge, such as naive, structural,
critical realism, or cultural/bounded relativism.

Naive realists believe that one true reality exists, which can be comprehended and explained when
the appropriate methods are applied (Moon and Blackman, 2014; Michell, 2016; Beck, 2019), while
structural realists believe one true reality exists, yet its structures (such as definitions, norms or
technologies) that determine how reality is defined are subject to change, and thus, the nature of
reality changes accordingly (Worrall, 1989; Moon and Blackman, 2014). Critical realists believe that

if it is, in theory, possible to gather objective knowledge about this reality, the possibilities for this

¢ It has been argued that the aim of social science is “to understand the social reality as different people see
it and to demonstrate how their views shape the action which they take within that reality” (Beck, 1979,

quoted in (Anderson and Bennett, 2003, p. 153)
37



are limited, because of the individual’s own subjective experiences of the world (Martin, 2016)— or
the “basically flawed human intellectual mechanisms and the fundamentally intractable nature of

phenomena” (Bryman, 2008, p. 14).

The author of this thesis (a social scientist) believes that there is not “one reality” that can be
empirically, and “once-and-for-all” defined. She therefore adopts a cultural relativist (also called
“bounded” (Moon and Blackman, 2014)) ontological position. Whereas relativists believe that
reality is a finite subjective experience (i.e. reality cannot be separated from individuals’ experience
of it) and “nothing exists outside of our thoughts” (Levers, 2013), cultural relativists believe that
truth is relative and belongs to the individual and her/his own culture, and thus all points of view
are equally valuable (Reichert, 2015). More specifically, the bounded relativist position posits that
“one shared reality exists within a bounded group (e.g., cultural, moral), but across groups different

realities exist” (Moon and Blackman, 2014).

2.3  Epistemology of the research

Epistemological issues concern the issue of generation of knowledge — or how knowledge is
acquired — while also looking at the relationship between the knowledge and the knower (Grix,
2002; Bracken, 2010; Chilisa and Kawulich, 2012). Thus, epistemological inquiry answers two
questions: “what is knowledge?”, “how is knowledge acquired?” and “whose knowledge countsr”
(Brown and Duefias, 2019). Three major epistemological views exist (Moon and Blackman, 2014):
objectivism, subjectivism, and constructionism. Objectivism derives from a realist ontological
position (Levers, 2013), and claims that reality exists independently of consciousness or experience,
and objects within this reality have intrinsic meaning. This can be understood if the “right”
methods are applied (Melles and Feast, 2010; Chilisa and Kawulich, 2012), making scientific
research objective and neutral (in the sense of value-free) (Chileshe, 2005). In contrast,
subjectivism draws more from relativism, rejecting the idea of “one” reality that can be known
(Melles and Feast, 2010), as reality will always subject to perception. It is the individual who
imposes meaning on the object (Moon and Blackman, 2014), with no “true” reality exists

independent from perception (Melles and Feast, 2010).

Considering truth as intertwined with human experience but also strongly influenced by the
individual cultural, historical and social background (Melles and Feast, 2010), the researcher
adopts a constructionist epistemological position, which postulates that, if truth and meaning are

constructed through the continuous engagement of the individual’s mind with the world (Melles
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and Feast, 2010), individual’s knowledge is inevitably “filtered” through individual lenses
dependent on social factors (e.g. social class, race, ethnicity) (Denzin and Lincoln, 2005; Levers,
2013) and often shaped by the individual’s interactions with his/her community (Vygotsky, 1978;
Moon and Blackman, 2014). Thus, knowledge is always “culture-bound, historically and context
dependent” (Chilisa and Kawulich, 2012), making it difficult to create agreement amongst different
groups. Different perspectives might be deeply embedded in fundamentally different historical,
social, cultural, moral and contextual realities and perceptions (Renteln, 1988). This is, for instance,
the case with the agri-food system transformation issue addressed in the thesis. Different
transformation visions exist, each underpinned by different perspectives, values and cultures.
Whose knowledge count in deciding the “desirable” directions to pursue is consequently a
contested matter, with different actors and groups in and beyond agri-food system contexts
holding different beliefs and aspirations of what transformed agri-food systems should look like

(Gliessman, 2023).

2.4 Theoretical perspective

The idea of theoretical perspective refers to the philosophical underpinning that guides research,
informing the formulation of research questions and ways (new) knowledge will be processed
(Collins and Stockton, 2018; Crossman, 2020). A wide array of theoretical perspectives exist.

For instance, on the one side of the spectrum and drawing from objectivism, positivism and post-
positivism perspectives aim to predict reality. Positivism argues that scientific methods are the only
way to accurately establish truth, and study an objective reality (Chilisa and Kawulich, 2012). Post-
positivism - a less strict form of positivism (Chilisa and Kawulich, 2012) - highlights the value of
a multiplicity of methods and recognises that all methods have flaws, but objective investigation is
more likely to bring the researcher closer to the truth (Levers, 2013; Moon and Blackman, 2014).
On the other side of the spectrum, theoretical perspectives that draw from subjectivism, such as
postmodernism and poststructuralism aim to de-construct reality, studying how different
languages or discourses divide the world and give it meaning (poststructuralism) or how truth
claims are constructed in societies to ultimately benefit specific groups (postmodernism) (Moon

and Blackman, 2014).

Drawing from constructivist epistemologies, the researcher of this thesis is guided by three major
theoretical perspectives.
First, a constructivist perspective, which understands that individuals have subjective

meanings of the reality around them, shaped by historical circumstances, cultural norms, and other
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factors. This perspective is considered valuable because it helps the researcher to avoid narrowing
the research on one single view or idea, and instead look for a “complexity of views” (Cresswell,
2014, p. 20).

Second, a critical theory perspective, which highlights the importance of challenging and
critiquing existing assumptions, and the role of research (and action) for changing situations (Moon
and Blackman, 2014). This perspective often takes an advocacy/patticipatory turn to account for
the influences that politics and political agendas have for shaping actions of multiple social actors.
Critical theory can be employed to shed light on how research inquiry can interlinked with political
agendas (a topic that will be widely discussed over the different chapters of the thesis), stressing
the urgent need for research to deal with societal issues of injustice and inequity (for instance, in
the case of minorities or marginalised groups).

Third, a pragmatism perspective, which claims that all approaches are valid for understanding
and solving a given research problem (Cresswell, 2014; Moon and Blackman, 2014; Popa,
Guillermin and Dedeurwaerdere, 2015; Kelly and Cordeiro, 2020). Thus, it encourages pluralistic
and transdisciplinary approaches to foster knowledge about the problem that needs to be

understood or solved (Cresswell, 2014).

2.5 Implications of these perspectives for the thesis and for the choice of

a conceptual framework

The previous sections have briefly outlined” the debates on some of the existent ontological,
epistemological, and theoretical perspectives. This section explains the implications that these have

for the research needs to be discussed more in detail.

Bounded relativism and constructionist positions are particularly valuable because they stress the
need to acknowledge the existence of a diversity of perspectives, that might be shaped by
individual’s perceptions and belonging to a particular community and background. This is not only
true in research debates, but also in the agri-food systems per se - for instance, multiple and unique
agri-food systems contexts, shaped by different cultures, values and beliefs, which cannot be
overlooked. Within the thesis, this translates into recurrent recommendations to always consider
place-specific dynamics, behaviours, norms, cultures, political patterns. Even if some

commonalities or elements might be identifiable across contexts, the researcher recognises that

7 Without the pretence of being over-inclusive, as a multitude of perspectives currently exists and whose

detailed description goes beyond the purpose of the study.
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these need to be always carefully investigated with respect to the contextual conditions in which
they manifest (this is the case especially for chapter three and five, which stress the importance of
recognizing the specificity and uniqueness of different agri-food system spaces, and the diverse

features that their transformation might have).

The choice of constructivism as theoretical perspective helps to highlight the role of historical
circumstances (for instance, the Post-World-War 2 establishment of the productivist
paradigm(Conti, Zanello and Hall, 2021)), cultural background and behaviours (for instance,
consumerism (Jacobsen and Dulsrud, 2007) and established institutional structures (for instance,
which legitimate the unsustainable szatus guo (Orderud and Polickova-Dobiasova, 2010; Frimpong
Boamah and Sumberg, 2019) in creating a resistance towards a sustainability shift (Chapter Four).
This perspective is complemented by critical theory, which allows the researcher to carefully
consider and shed light on the political economy of present food system, and the power equilibria

supporting it (these elements are particularly pronounced in chapter three and four).

Finally, the pragmatist perspective has implications in terms of the choice of a conceptual
framework. Defining the “ways of thinking about a problem or a study, or ways of representing
how complex things work the way they do” (Bordage, 2009), a conceptual framework illustrates
the approach that a researcher uses to answer the given research question (Luft ez a/., 2022). The
questions of the thesis are -if interconnected- still highly diverse. Thus, acknowledging that all
available approaches should be used to investigate the research problem (Cresswell, 2014, p. 28),
the researcher consequently favors a “one size does not fit all” approach (Ng’endo and Connor,
2022), and does not apply an overarching conceptual framework, instead adopting different

approaches to answer the thesis’ questions.

2.6  Methodology and methods

The methodology refers to the “plan of action” (Melles and Feast, 2010) for carrying out research
(Martin, 2016). It describes how knowledge is (or can be) acquired during the research (Brown and
Dueiias, 2019). Methods instead refer to the specific procedures and techniques used to collect
and analyze data for answering the research question (Crotty, 1998, p. 2).

As the researcher is set to study transformation — a process of fundamental societal change (Geels,
2002, 20006; Loorbach and Rotmans, 2010; Westley e a/., 2011; Wibeck, Eliasson and Neset, 2022)
- the researcher adopts a qualitative approach that is suitable when aiming for a deep understanding

of social contexts, and their high level of complexity and specificity. The researcher combines
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different methods for answering the different questions (in a pragmatist perspective), while
however recognised that no method is universally valid, and each has its own disadvantages, trade-

offs and limitations (Kalof, Dan and Dietz, 2008; Kothari, 2012, p. 10)

In chapter three, the researcher adopts a comparative case study method. Whereas single case
studies allow a comprehensive and in-dept understanding of the dynamics behind a given event or
circumstance (Orum, Feagin and Sjoberg, 1991; Kaarbo and Beasley, 1999; Carter, 2020),
comparative case studies help the researcher to look and compare across contexts to find shared
patterns in an attempt to provide more generalizable knowledge about the studied topic (Sheridan
et al., 2014; Goodrick, 2017). This method allows to “trace across individuals, groups, sites, or
states” (Bartlett and Vavrus, 2017) and discover how political, social, cultural, historical, and other
circumstances (Denzin and Lincoln, 2005; Levers, 2013) can shape different agri-food systems

contexts.

In chapter four, the researcher pragmatically adopts a systematic review method, originally mostly
used in the medical field (Sargeant ef a/., 2005; Farrukh e al., 2020), to answer a broad research
question which could hardly be captured through the lenses of single case studies (Dixon-Woods
et al., 2016). This is because the phenomena studied (path-dependencies, lock-in and inertia) do
not always manifest in the same way in different contexts. With its comprehensiveness in terms of
results and findings (Grant and Booth, 2009; Kelly, 2015), the selected method allows the
researcher to navigate multiple and varied (geographical, social, political, and other) contexts, while
simultaneously coming across a variety of perspectives and frameworks that have been used by

other researchers in the selected studies.

Chapter five presents a qualitative case study, which explores a possible case of a transformation
in the agri-food system. Case studies are a suitable method when investigating complex societal
phenomena (Orum, Feagin and Sjoberg, 1991; Kaarbo and Beasley, 1999; Carter, 2020) -such as
transformation. When conducting case studies, it often occurs that multiple interrelations and
concealed patterns are brought to light (Fidel, 1984; Pearson, Albon and Hubball, 2015),
demanding that the researcher adjusts his or her preliminary assumptions (Becker, 1970, p. 77).
The author of the thesis, if initially adopting a framework for exploring the case study, however,
remains open in acknowledging its limitations and openly discusses additional elements that

unexpectedly emerged.
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Finally, chapter six conducts a critical literature review, a suitable approach to take stock of
different bodies of work and possibly resolve different schools of thought (Croom, Romano and
Giannakis, 2000; Jesson and Lacey, 2006; Grant and Booth, 2009). Critical reviews present, analyse
and synthesise material from diverse sources and different schools of thought, presenting diverse
insights and research perspectives (Geels, 2004; Grant and Booth, 2009; Hambloch ez a/., 2022),
often trying to capture the context in which these generated. This method allows the researcher to
draw insights from different disciplines and embody existing theory that helps to highlight the
value of competing schools of thoughts (Grant and Booth, 2009). This approach will help the
researcher to resolve these competing views, finding common points and acknowledging the value

that lies in the diversity of each.
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Ontology of the research

Cultural Relativist position. No “one reality”
that can be empirically, and “once-and-for-all”
defined. Truth is relative and belongs to the
individual and her/his own culture, thus all
points of view are equally valuable. More
specifically, “one shared reality exists within a
bounded group (e.g., cultural, moral), but across
groups different realities exist” (Moon and

Blackman, 2014).

Epistemology of the research

Constructionist Epistemological position.
Individual’s knowledge is inevitably “filtered”
through individual lenses dependent on social
factors. Knowledge is always “culture-bound,
historically and context dependent” (Chilisa and

Kawulich, 2012).

Theoretical perspective

Constructivist perspective. Individuals
have subjective meanings of the reality
around them, shaped by historical
circumstances, cultural norms, and other
factors.

Critical theory perspective. Importance of
challenging  and  critiquing  existing
assumptions

Pragmatism perspective. All approaches
are valid for understanding and solving a

given research problem.

Ontological and epistemological positions and theoretical perspectives, together, greatly influence the different chapters

U

General implications

e Help the researcher to look for a “complexity of views” instead of narrowing the research on one single view or idea.

e Encourage the researcher to investigate the political economy of food systems, and reveal societal issues of injustice and inequity.

e Make the researchers aware of the importance of pluralistic and transdisciplinary approaches.
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Chapter 3
Comparative case study.
Suitable method to shed light on
the complex and highly diverse
political, social, cultural, historical
realities that characterize each

place.

U

Specific implications for methods used

Chapter 4
Systematic literature review.
Method traditionally employed in
medical sciences that is
pragmatically adopted to navigate
multiple and varied (geographical,
social, and other) contexts to seck
explanations of path-dependency
(including, their highly political

nature).

Chapter 5

Qualitative case study.

Method adopted to explore

concealed interrelations that shape
social phenomena, while remaining
open to re-visiting initial

assumptions.

Chapter 6
Critical literature review.
Method chosen to capture the
diversity of (equally valuable)
worldviews and perspectives

around the research question.
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2.7 Positionality statement

Positionality is a concept that has gained prominence in recent years to answer the question: “what
role does the identity of the researcher play in the research?” (Castell6 e al., 2021). The idea of
positionality is born from the recognition that even when research attempts to be objective, some
subjective bias might always (unknowingly) appear in the research (Darwin Holmes, 2020;
Hampton, Reeping and Ozkan, 2021). The researchers’ own assumptions around the nature of
nature of reality (i.e., ontological assumptions) and of knowledge (and the process of its acquisition
- i.e., epistemological assumptions) are influenced by his/her experiences, values, cultural, ethical,
political or religious background, the location in both time and space in which the researcher is
situated, along with a multitude of other inextricable factors (Darwin Holmes, 2020; Robinson and
Wilson, 2022). The researchet's position will therefore always shape her or his interpretation of
the reality, understanding and beliefs (Smith e# a/, 2021). Thus, explicitly addressing those, and
how they might affect the research, helps ensuring transparency in the research process(Smith ez

al., 2021). Below is the positionality statement of the researcher.

“The researcher is a citizen of the European Union and grew up in an environment which valued
equity and democracy. Her studies and work experiences allowed her to live in multiple countries,
both within the European Union — namely, in Ireland, Switzerland, the United Kingdom, Spain,
Sweden— and outside it — namely, South Korea and India. This exposed her to different realities
and taught her to value diversity, strengthening in her the belief that disagreements or contending
visions are not to be considered an obstacle. Rather, they are an enrichment that enables people
to dialogue, negotiate and co-create better solutions. The researcher also acknowledges her
commitment to ensuring sustainability in current food systems, specifically addressing justice and
intragenerational justice concerns. Her experiences and beliefs have implications in terms of her
ontological and epistemological views (and consequent theoretical perspectives, methodologies,
and methods), which tend to forefront the value of diversity and the importance of including
different perspectives in and beyond research debates in an approach that does not prioritise or
give primacy to one perspective over the others « priori, but instead tries to negotiate across
different perspectives and experiences to reflexively find relevant solutions

Finally, the researcher acknowledges her standpoint as a European, educated white woman, and
recognises that previous to undertaking the research, she held certain values and views (determined
by her social, cultural, political context, gender and ethnicity, among others) that will implicitly
shape the research -the questions it asks, and the answer it gives — to some extent. Despite her

best efforts, known and unknown subjective bias might appear in the research.”
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3. Complexity at play: new principles for navigating agri-food

systems dynamics and uncertainty

“USILOLE UDZIPHOGWA LOLA UDZIPHO HEREZA.”
“DO NOT LOOK WHERE YOU FELL, LOOK WHERE YOU SLIPPED.”

AFRICAN PROVERB

Abstract:

Complexity has long been recognised as a key feature of agri-food systems. Yet, it remains only
theoretically acknowledged or poortly tackled in practice, hampering the potential of development
projects to address agriculture and food-related challenges. The paper seeks to demonstrate the
value of complexity principles embodied by an agri-food system perspective to help interventions
navigate complexity. To do so, it uses six case studies of agriculture and food interventions in
South Asia and Eastern and Southern Africa, to ground truth the way and implications of
interventions encountering complexity, which often frustrates interventions’ objectives. The paper
demonstrates how an agri-food system perspective could have presented different project design
options and alternative pathways once bottlenecks were encountered. The principles derived from
this analysis stress the value of a much more reflexive and experimentation-oriented approach to
interventions and suggest the need to challenge and go beyond generally accepted assumptions in

an era of growing uncertainty associated with agri-food system transformation.”

8 The complete case studies, and a few considerations around them, have been published in 2020 as a report,
part of the CGIAR Research Program on Grain Legumes and Dryland Cereals (GLDC). The report is

available at: http://oar.icrisat.org/11963/. This chapter is being prepared for publication in the

“Agriculture and Human Values” scientific journal. The author of the thesis is the first author on the paper,

followed by Andrew Hall, Kai Mausch, Alastair Orr, and Caroline Hambloch.
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3.1 Introduction

Complexity is a core feature in agri-food systems (Foran ef al, 2014; Hall and Dijkman, 2019;
Dekeyser et al., 2020). A bundle of environmental and socio-economic issues— environmental
hazards, market volatility, changes in climate, social issues and unexpected shocks (such as the
Covid-19 Pandemic or the Ukraine grain crisis) (FAO, 2020; Parker, 2022) — have made this
complexity even more sticking in recent years (Loring and Sanyal, 2021). Agri-food systems not
only encompass all processes involved in growing, processing, distributing, consuming, and
disposing of foods, but also the broad network of actors (and their often contrasting or conflicting
interests and values) and the multiple ecological, social, economic, political interactions and
institutional frameworks that shape these systems and operate at various scales (IPES, 2015; Blake
et al., 2019; Hall and Dijkman, 2019). It is the multiplicity of processes, actors, and interactions,
coupled with unpredictable events, that cause agri-food systems to exhibit features of systems
complexity. These include non-linearity of cause-and-effect relationships, emergent properties
leading to unexpected behaviours of the system and unintended consequences and interconnected
and multi-scale processes and outcomes (Pimentel, 1966; Falkenmark, 2007; Dekeyser ¢f al., 2020).
The presence of historical and concealed path dependencies equally shapes agri-food systems

development in unanticipated and intangible ways (Jaradat, 2015; Conti, Zanello and Hall, 2021).

This complexity has always been a distinguishing feature of agri-food systems (Douthwaite and
Hoffecker, 2017). Since the 1960s, researchers have grappled with manifestations of agri-food
system complexity in various contexts. For instance, interventions aimed to tackle malnutrition
and food security in LMICs performed below expectations because of the systemic nature of these
challenges (Pimentel, 1966; Robson, 1974) —which require a much deeper consideration of the
forces and dynamics that govern these systems (Hambloch ez a/, 2022). Rather than simply
increasing yields, concerted actions were required across social, economic and political domains

(Pimentel, 1966; Robson, 1974; Sen, 1981; Hay, 1986; Liang, 2019).

Over the years, further efforts have been made to understand and engage with the system dynamics
of the agricultural and food sector, now recognised as being a complex adaptive system (Hall and
Clark, 2010; Kampelmann, Kaethler and Hill, 2018; Oliver e# a/., 2018; Ruiz-Almeida and Rivera-
Ferre, 2019). Several system framings have been proposed and have evolved over the years to
capture and engage with dynamics in the agricultural and food sector. For instance, from the 1970s
onwards, research organisations such as the CGIAR adopted a farming system framing for

agronomy research (Greenland, 1997; Pingali, 2001). Later, new framings emerged, such as the

48



food system framing or the agri-food system framing, to better capture the totality of processes,
actors and interaction at multiple levels of scale in the agriculture and food space (Sobal, Khan and
Bisogni, 1998; Thompson e al, 2007; Ericksen, 2008; HLPE, 2017). These new, more
encompassing framings are increasingly used in relation to the growing concerns over sustainability
issues (Fraser, Mabee and Figge, 2005; Ingram and Brklacich, 2006; Ingram, 2011), and to date,
they are still a critical point of discussion for research organisations trying to align and respond to
the sustainability transformation agenda (HLPE, 2019b; CGIAR, 2020a; FAO, 2021). This novel
agenda suggests that structural and concomitant changes in «/ elements of the agri-food system
(e.g. technologies, patterns of practice, cultures and behaviours, infrastructure, policies and power
dynamics) are needed to shift the direction of these systems from unsustainable patterns to long-
term environmental viability, social justice and inclusion, and equity (Conti, Zanello and Hall, 2021;

Herrero ez al., 2021).

However, despite the rhetoric and wide use of the terms food or agri-food system (Loorbach,
Frantzeskaki and Thissen, 2011), complexity remains poorly understood and has yet to inform the
emergence of a distinctive body of development practice (Kratli, 2008). Moreover, complexity-
aware approaches remain largely unimplemented (Foran ez a/, 2014; Mayne, Mcdougall and Paz-
Ybarnegaray, 2017, Hambloch ef al, 2022) because they “challenge orthodoxy in much of
mainstream research and evaluation” (Mayne, Mcdougall and Paz-Ybarnegaray, 2017). As a result,
even if agri-food system complexity is widely recognised, it remains either only theoretically flagged
or poortly tackled within interventions or even altogether forgotten (Douthwaite and Hoffecker,

2017; Turner, Klerkx, White, ef al, 2017; Govaerts ¢/ al., 2021).

The purpose of this paper is to contribute to developing practical principles that can guide the
implementation of complexity-awate approaches’, specifically, principles for agricultural research
for development interventions that have various food and nutrition security and improved farm
income impact aspirations. What is common in these interventions is that their scope, by necessity,
spans the production and consumption domain of the food system and, therefore, the broader
social, economic, and political context in which these domains are embedded. The paper uses six

case studies of these types of interventions to first illustrate and provide practical examples of how

9 Complexity-aware approaches can be broadly defined as ones that are ready to continuously explore
y Y y exp
system dynamics, accommodate novelty, re-examining assumptions, and generally have an open, rather

than a pre-defined, agenda (Douthwaite and Hoffecker, 2017; Hertz, Brattander and Rose, 2021).
49



complexity can manifest and frustrate the objectives of otherwise well-meaning interventions. The
paper then suggests how an agri-food system perspective could be applied to identify ways the
contingencies and consequences of complexity could have been addressed in these specific case
studies. Finally, the paper distils principles from these experiences and analysis that could guide a
complexity-aware approach in practice in the future. The paper begins in the next section by
outlining the nature of complexity in agri-food systems and its implications for navigating change

in the agriculture and food domains.

3.2 Complexity in agri-food systems

Complexity is a recurrent theme in literature around agri-food systems (Douthwaite and
Hoffecker, 2017). Therefore, as a starting point of the paper, the literature around complexity was
reviewed to identify recurrent themes in terms of explanations or “causes” of complexity in agti-
food systems. Even if this search was not systematic, the authors of the paper attentively
scrutinised the literature to identify recurrent preoccupations and issues regarding agri-food
systems complexity. Consequently, six critical features of complexity, that seemed to be recurrent
in the literature, could be identified: unpredictability of system dynamics, path dependency of
systems dynamic, context-specific of system dynamics; power relations that affect system

dynamics, temporal and special scales (Figure 3.2).

Unpredictability of agri-food system dynamics. The presence of “unknown unknowns”
(Snowden and Boone, 2007) causes the effects and results of interventions sometimes to be sharply
different from what is initially predicted (Thompson and Scoones, 2009). Unpredictability not only
manifests in terms of unexpected events happening in agri-food systems (e.g. sudden shocks such
as natural hazards) but also in the outcomes of interactions between actors and, more generally,
between the multiple social, economic and environmental components (Holling and Meffe, 1996;
Marshall, Haight and Homans, 1998; Ericksen, 2008). For interventions, this means
unpredictability is a constant factor during projects as well as in unexpected trade-offs or synergies
that might emerge (Jarvis ef al, 2011; Whitfield, Challinor and Rees, 2018; Mausch, Hall and
Hambloch, 2020). However, linear conceptualisations of change that are still popular in
mainstream interventions are pootly suited to deal with this unpredictability and rarely account -
or openly discuss — trade-offs that might emerge (Nguyen, Renaud and Sebesvari, 2019; Mausch,
Hall and Hambloch, 2020). For instance, interventions aiming to increase incomes by linking

farmers to export markets might fail to acknowledge the changes in consumption patterns that
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this can generate in the food system - as in the case of quinoa (Perez, Nicklin and Paz, 2011; Conti,

Hall and Hambloch, 2021).

The path-dependencies dependencies of agri-food system dynamics. Consideration of path
dependency is often a neglected aspect in intervention design and implementation (Conti, Zanello
and Hall, 2021). And yet path dependency can significantly affect agri-food systems, covertly
shaping their dynamics (Magrini ef al, 2016; Wigboldus ef @/, 2016; Magtrini et al., 2018). In
interventions, this might manifest as a concealed resistance of the agri-food system towards the
changes that the intervention aims to achieve. For instance, the adoption of alternative
technologies might be hampered by the dependency of the system on previously-established
technologies, that over time led to the gradual build-up of certain patterns of use (e.g. knowledge
and skills built around the technology, policies and infrastructure supporting these technologies),
making them particularly difficult to alter (Cowan and Gunby, 1996; Hammond Wagner e7 al.,
2010).

Context specificity of agri-food system dynamics. Features of agri-food systems vary greatly
across places. Interventions are thus faced with a variety of contexts that do not simply have
different environmental features (e.g. different agro-ecological zones) (Fraser, Mabee and Figge,
2005; Ericksen, 2008) but also exhibit specific economic and social dynamics, which shape
interactions and patterns of practice — for instance determining what is “acceptable” or “desirable”
(Guenin et al., 2022; Ng’endo and Connor, 2022), thus influencing actors’ preferences and
behaviours (Gongalves ¢z al., 2015; Bruce and Spinardi, 2018).

Power relations. Actors in agri-food systems often attempt to protect their interests or expand
their power (Bui ef a/., 2016b; Diaz-Méndez and Lozano-Cabedo, 2020). This is particularly the
case for influential players such as large food processors, traders and retailers and big input
agribusiness (Clapp and Scrinis, 2016; Swinburn, 2019). Through their actions, these players might
shape the direction of change of agri-food systems to adhere to their interests (Frimpong Boamah
and Sumberg, 2019; Russell ¢ a/., 2020). Players with vested interests might, for example, attempt
to create obstacles for interventions that might adversely affect them, for instance, by suggesting
that interventions aiming to reduce chemical inputs are unviable at scale as the reduction of
chemical use would endanger their profits (IPES, 2015; Anderson and Leach, 2019). Despite the

importance of these power relations, more in-depth political economy analysis that can reveal
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power relations is rarely implemented in practice (Leeuwis and Wigboldus, 2018; Marsden and

Rucinska, 2019).

Temporal scales. Interventions that aim to promote change within food systems have to engage
with multiple elements, not only in terms of the food value chain (Dinesh ¢z a/., 2021) but also in
terms of the behavioural, technological, institutional and social drivers that interplay in the totality
of the agricultural and food space (Woltering ez a/., 2019; Conti, Zanello and Hall, 2021). Working
through this can take extended time frames (Whitfield ez @/, 2019). As a result, the impacts of
interventions might demand longer time spans to take place (Wigboldus ez a/, 2016; GLOPAN,
2020).

Spatial scales. Further complicating intervention design, implementation and impact are the by
the multiple spatial scales that interlink in agri-food systems and create creating ambiguous
boundaries (Halbe and Adamowski, 2019). For instance, interventions tackling local food-related
challenges are in reality dealing with issues strongly interlinked across local, national and supra-
national scales (Hebinck e a/, 2018; Marchetti ¢z al, 2020). This creates a mismatch with the
frequently shorter-term and more linear objectives set by many Monitoring & Evaluation (M&E)

frameworks (Leeuwis, Klerkx and Schut, 2018; Glover ¢# al., 2021; Govaerts e al., 2021).

Unpredictability

(even in trade-offs)

Multiscale issues Path dependencies

Complexity in
agri-food systems

Context-specific

Slow change dynamics

Power dynamics
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Several authors have suggested that an agri-food system perspective could help deal with some of
these features of complexity (Thompson and Scoones, 2009; Mausch, Hall and Hambloch, 2020).
In contrast to food system research, where the focus has been on how systems can absorb
perturbation and maintain their functions (Thompson and Scoones, 2009; Dekeyser ez 4/, 2020)
the agri-food system perspective embraces uncertainty, suggesting disturbances can represent
critical opportunities for doing new things and open new ways of innovation and experimentation
(Thompson e¢f al., 2007; Thompson and Scoones, 2009). An agri-food systems perspective would
also encourage the recognition that each place is unique and inherently diverse (Pimbert ez 2/, 2003;
Thompson ez al., 2007) and thus demands the development and implementation of context-specific
solutions (Leach, Scoones and Stirling, 2010; Hambloch ez a/, 2022). Whereas much of today’s
policy and practice attempts to maintain the szafus guo or control change (Thompson and Scoones,
2009; Douthwaite and Hoffecker, 2017), the agri-food systems perspective forefronts the value of
being able to respond, cope with and shape change (Thompson ez /., 2007; Hertz, Brattander and
Rose, 2021). Table 3.2 compares and contrasts the principles of an agri-food system perspective

with earlier framings of interventions.

Elements of complexity in

agri-food systems

1. Unpredictability (even in
trade-offs)

2. Path dependencies

3. Context-specific dynamics

How do mainstream

interventions tackle this

Pre-defined pathways of
change that poorly
accommodate
unpredictability, no in-depth
discussion of trade-offs.

Ovetlooked.

Frequent tendency to often
do “more of the same,

somewhere else”.

Features of an agri-food

systems perspective

Welcomes surprises and

openly discussing trade-offs.

Shuns orthodoxies.

Engages with context-

specificity.
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4. Political embeddedness Political-economy analysis Exposes patterns of power.

preceding interventions rarely

conducted.

5. Temporal scales M&E frameworks demand Embraces the lengthy nature
evidence of quick change. of change.

0. Spatial scales Ambiguous boundaries Understands the multi-scale
between multiple scales of nature of agri-food systems
agri-food systems. contexts.

In summary, understanding that “surprises” are inevitable within agri-food systems interventions
alerts us to the reality that causes, effects, and results might turn out to be sharply different from
what was initially predicted (Millstone, Thompson and Brooks, 2009). Adopting an agri-food
systems perspective (Table 3.2) might encourage the adoption of a much more open and flexible
approach that seems extremely valuable in an era of growth uncertainty (Hall and Dijkman, 2019).
However, the way that this lens can inform development practice remains, to date, highly
conceptual (Rivera-Ferre, 2012; Forney and Dwiartama, 2022). To give this idea a strong
grounding, we begin in the next section by using 6 case studies to illustrate how dimensions of
complexity play out in interventions, frustrate impact ambitions, but also present missed impact

opportunities.

3.3 Methodology

A comparative case study method is suitable for comparing and contrasting across contexts and,
through an extensive degree of conceptual, analytical and synthesising work (Goodrick, 2017),
finding patterns that can “trace across individuals, groups, sites, or states” (Bartlett and Vavrus,
2017, p. 11) — in this case, to reveal manifestations of complexity across contexts and draw broad
principles for tackling it. The six case studies analysed in the paper are projects implemented by
the CGIAR often in collaboration with local actors. Data for the case studies was collected as part
of the CGIAR Research Program on Grain Legumes and Dryland Cereals (GLDC). The
organisation has been working with agricultural and food system frameworks for decades
(Greenland, 1997; Pingali, 2001; Leeuwis ef al, 2014; CGIAR, 2020a), and the case studies
represented well-intentioned agri-food system interventions aimed either at increasing smallholder

farmers' incomes or addressing food and nutrition security, or both. These six case studies wete
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specifically selected as they were all affected, in different ways, by some of the aspects of
complexity, which ultimately hampered the achievement of their objectives. Thus, the case studies
are remarkably relevant for identifying manifestations of complexity in practice, while at the same
time reflect on possible strategies to respond to it. Besides, they are past rather than ongoing
experiences. This helps us revisit them with a more informed perspective: looking at projects
retrospectively can give us the benefit of hindsight, which cannot be obtained otherwise (Loorbach

et al., 2020; Ojha and Hall, 2021).

Through a thematic analysis conducted with the help of the aspects of complexity described in
section 3.2, and the benefit of hindsight, manifestations of complexity, their implications and
possible strategies to cope with these were identified and discussed.

The case studies are: aflatoxin control in groundnuts in Malawi (1), pigeonpea in Eastern and
Southern Africa (ESA) (2), sorghum beer in Kenya (3), sweet sorghum for biofuel in India (4),
precooked beans in Uganda and Kenya (5), Smart Foods in India and Eastern Africa (6). Our
purpose is not to critique the interventions that form the case studies, which were not, after all,
designed with an agri-food system perspective in mind. Rather, the purpose is to illustrate how
complexity manifests within these interventions and develop general principles that could help

future interventions tackle such complexity.

Our choice has, however, two limitations:

First, complexity is, by definition, impossible to capture in all its facets. New elements
might always emerge. Therefore, our case study does not present a// the possible factors of complexity,
instead focusing on the ones highlighted in the literature review above.

Second, each case study will likely present multiple aspects of complexity (complexity
manifests as a bundle of components rather than a stand-alone factor). Yet, to gain a deeper
understanding of the elements highlighted in section 3.2, our analysis will focus on illustrating a
maximum of two elements of complexity for each case - the one(s) that for us represents the major
challenge the intervention encountered, even if this can be subject to interpretation- rather than
more generally discussing at once a wider range of factors. More importantly, this paper does not
mean to critique the theoretical efficacy of the interventions of the case studies but to use them as

valuable system probes to reveal complex dynamics in agri-food systems.

The case studies are now briefly summarised below:
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Case study 1: Aflatoxin control in groundnuts in Malawi. The aflatoxin control for groundnuts
in Malawi intervention attempted to increase smallholders’ farmers’ incomes by re-capturing EU
markets for groundnuts, once Malawi’s main source of exports.

The intervention was underpinned by the aim to re-enter recently lost export markets for Malawian
groundnuts. These legumes were once one of Malawi’s main sources of foreign exchange.
However, in 1982, the European Union (EU) suddenly imposed a regulation on the maximum
allowable limits of aflatoxin in foods (Nyondo, Nankhuni and Me-Nsope, 2016). The Malawian
groundnut sector was not able to meet these new quality standards as the contamination of
groundnuts by aflatoxins could occur at all stages of the value chain, making it a challenging issue
to address (Orr ez al., 2022). As a consequence, smallholder groundnut producers who produced
the majority of the Malawian exports were excluded from European groundnut markets (Natural
Resource Institute, 2013). One of the CGIAR centres, the International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT) wanted to ensure that farmers could again benefit from
accessing these markets. In partnership with the National Farmers’ Association of Malawi
(NASFAM), the “Fairtrade model” was developed between 2002-2008 and aimed to develop a
quality assurance system. By monitoring levels of aflatoxin using cheap test kits, farmers could
again sell standard-compliant groundnuts in EU markets. Also, farmer groups certified for Fair
Trade could obtain a premium price for their groundnuts. In 2003, NASFAM partnered with
TWIN Trading, a London-based Fairtrade organisation, to promote sales of Malawian groundnuts
in the UK. Based on consumers’ willingness to pay a premium for ‘ethical’ products, Fairtrade did
indeed enter into the UK market (between 2007 and 2011, the over 4,000 farmers involved
generated an income of $527,000). Thus, in 2011, NASFAM and TWIN launched Afri-Nut, a
groundnut processing business that could process 4000 t of nuts annually (Natural Resource
Institute, 2013). However, only one of a total of 42 NASFAM associations obtained the Fairtrade
certification (Orr ez al, 2022). This means that the Fairtrade model worked as a pilot, but could

not be replicated at scale in Malawi.
Case study 2: pigeonpea in ESA. The pigeon pea in ESA (and particularly, in Malawi, Tanzania,

Mozambique, Kenya and Uganda) aimed to produce varieties of pigeon pea and increase farmers

income by taking advantage the demand of Indian markets for pigeon pea.

56



In fact, in India, pigeon pea is an integral part of many people’s diet, and demand is often too high
to be met by domestic markets. ESA is a major producer of pigeon pea'’. ICRISAT aimed to
capitalised on this opportunity by setting up a breeding program that produced improved varieties
to supply to these export markets at the right time. Africa’s harvest of pigeon pea is eatlier than in
India, allowing exports from ESA to benefit from peak prices between July — December before
the Indian crop reaches the market. Varieties thus had to a) be suitable to be cultivated in ESA, b)
have market traits favoured by Indian consumers, and c) reach India when prices were high. The
program, which started in 1991, can be considered as an early example of market-led breeding
inspired by the idea of market-led development. The breeding program was in the right place at
the right time. In 2000, imports of pigeon pea to India were 44,000 t, and by 2015, imports had
reached 450,000 t, with half coming from ESA (Rawal and Navarro, 2019). However, in 2017, the

sudden imposition of an import quota for pulses to India caused an abrupt stop to these exports.

Case study 3: Sorghum beer in Kenya. The sorghum beer in Kenya aimed at raising smallholder
farmers’ incomes by introducing a novel beverage - the Senator Keg beer —, partly subsidised by
the government as an alternative to illicit and harmful brews in the country. Producing this beer
offered farmers higher prices for their sorghum production.

‘Senator keg’ was a sorghum beer produced and marketed in Kenya by East African Breweries
Limited (EABL). The beer emerged as a response to two opportunities: one, the market for clear
sorghum beer that had been growing in Africa, and the advantages such a market could present
for smallholders (Orr, Mwema and Mulinge, 2014; Deutsche Bank, 2015). Two, a major health
concern around deaths from illicit beers consumptions — which scandalised the public and
challenged the government’s legitimacy (Hesse, 2015). These beers were consumed by low-income
consumers, who could not afford costlier but “safer” beers. Senator Keg would target poorer
consumers and were offering farmers a substantially higher farmgate price for their sorghum (Orr,
Mwema and Mulinge, 2014). However, the lower consumer price was based on government
support. The Ministry of Finance agreed to waive the excise duty that it normally charged on beer
to make Senator Keg competitive with illicit brews. Without this subsidy, the price of sorghum
beer would have been higher than most illicit brews, and low-income consumers would not have

been willing to switch (Orr, 2018). This tax break was critical to the success of sorghum beer.

10The biggest producer is Malawi (371,000 t), followed by Tanzania (252,000), Mozambique (200,000),
Kenya (148,000), and Uganda (13,000) (Ot ef al., 2022).
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However, in 2013, the subsidy was suddenly removed, Senator keg’s price shot up, and its

purchases fell by 75% (Ozr ez al., 2022).

Case study 4: Sweet sorghum for biofuel in India. This case study aimed at introducing sweet
sorghum as a new source of biofuel to raise the incomes of smallholders producing the crop while
tapping into the potential of the biofuel market in the subcontinent. Demand for biofuels is
particularly high in India due to the country’s high crude-oil imports (Vinutha ef a/., 2014).

In India, most biofuels are made by blending petrol and ethanol produced from molasses, a by-
product of sugarcane (Ortiz e/ al., 2006). However, sweet sorghums have a higher fermentable
sugar content and can be used as biofuel (Basavaraj e 4/, 2013; Pradhan and Ruysenaar, 2014).
Sweet Sorghum also has a four times lower water requirement (Basavaraj et. al., 2012) and can be
grown in semi-arid areas presented a significant opportunity to raise smallholder farmers’ incomes.
The waste product from sweet sorghum’s processing into a biofuel can further be used as cattle
feed. Leveraging its long history of genetic improvement of sorghum, ICRISAT switched some of
its research programs to focus on sweet sorghum for biofuels. In 2007, it launched a BioPower
Initiative in partnership with the Indian National Agricultural Research Systems (NARS).
BioPower aimed at designing and testing a prototype value chain for sweet sorghum in the main
sorghum-growing regions of India: Maharashtra, Uttar Pradesh, and Karnataka. The initiative
trained farmers on how to manage the production of the new sweet sorghum varieties and was
able to attract private investors, thus demonstrating the technical viability of the model of Sweet
Sorghum for biofuels. However, sugarcane benefited not only from subsidies that reduce the cost
of production but also from a Minimum Support Price(Orr et al, 2022). Without similar
government support sweet sorghum could not compete in the market (Basavaraj et al., 2013). A
similar subsidy that would have put sweet sorghum into a competitive position and could have
been justified by environmental benefits or by the income benefits to smallholder farmers was

never implemented (Ozr ez al., 2022)

Case study 5: precooked beans in Uganda and Kenya. The innovation of precooked beans in
Uganda and Kenya tried to build a new value chain for iron-fortified, precooked beans to both
improve nutrition and raise smallholder incomes (Ugen ez a/, 2017).

Common bean is a staple food crop in Eastern Africa. Consumers usually buy dry, unprocessed
beans, which have 2-3 hours of cooking time (UUFAS, 2014). This is a significant cost in terms of
fuel and women’s time (Nakazi ez a/, 2017). The project thus focused on “precooked beans”, which

would be produced mainly by smallholder farmers. Precooked beans could be cooked in 15
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minutes, saving consumers both time and money and being high in iron, they could tackle a
widespread nutritional deficiency. For this, high-iron bean (HIB) varieties needed to be available
(this was possible only because biofortification had long been a priority for bean breeding
programs) (Dalberg, 2019). A supply chain had to be built ex novo to accommodate the novel
product (Ugen 7 al., 2017). Newly introduced HIB varieties required developing a seed system to
supply farmers with these seeds. Ultimately, the novel product needed to be marketed successfully
to create demand. If the precooked bean project successfully increased the supply of pre-cooked

beans, it was labelled as one with “slow growth” (Orr ef al., 2022).

Case study 6: Smart Foods in India and Eastern Africa. The Smart Foods initiative in India
and Eastern Africa undertook the challenge of changing consumption patterns in India and ESA
using small-scale pilots to promote healthy diets, encouraging the consumption of millet and
sorghum.

‘Smart Food’ was the brand name ICRISAT gave to consumer products made from its mandate
crops. Launched in 2013, the initiative aimed at shifting consumption patterns in India and ESA,
expanding the three primarily consumed staple foods (rice, maize, and wheat) to five by including
millets and sorghum, considered to have better nutritional content than the others (Anitha ez a/,
2020). They targeted urban, middle-class consumers at risk from lifestyle diseases such as obesity
and diabetes and with high purchasing power as well as rural households to also improve their
nutrition (Meier e/ al., 2020). The Smart Food problem was framed as one of consumer demand —
or the need to ensure consumers perceive and consequently buy and consume these “healthy
foods” . The initiative attempted this through a TV show (where contestants produced dishes
using Smart Food ingredients that are judged by professional chefs) and by publishing books with
novel recipes for cooking millets and sorghums. Both mainly targeted middle-class women,
projecting a ‘modern’ image for millets (Finnis, 2012; Meier e a/., 2020). To include rural women,
the Smart Food initiative used a ‘home economics’ model, developing partnerships with local
governments and conducting workshops and participatory cooking classes. If the Smart Foods
initiative created awareness and interest, changing eating habits is difficult and lengthy. The Smart

Food initiative demonstrated the pofential benefits of changing consumer behaviour, but any

11 Smart Food was also marketed to attract to middle-class consumers in other ways, by appealing to global
concerns about biodiversity and sustainability (‘good for the planet, ’good for the farmer’), as well as
decreasing culinary diversity and the need to preserve ‘heritage’ threatened by ‘Western’ diets (Finnis, 2012).
In India, this marketing has capitalised on the recent shift in food policy from self-sufficiency in food to a

greater emphasis on nutrition (Pingali 2017).
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changes at scale in behaviour and demand for millets will be long-term and measured over

generations (Pingali, Mittra and Rahman, 2017; Meier e/ al., 2020).

34 Results

This section discusses the elements of complexity that have manifested within the different case
study, to then highlight the consequences of these complexity elements, and discuss how an agri-

food systems lens could have helped tackle them.

Within both the Aflatoxin control for groundnuts in Malawi (case study 1) and pigeon pea in ESA
(case study 2) unpredictability, in both outcomes and trade-offs, and path dependencies emerged
as elements of complexity.

The Aflatoxin control for groundnuts in Malawi intervention was set up to counter an
unpredictable disturbance of aflatoxin regulation from the EU and regain entry into this market.
This reflects well the tendency of interventions to try and counter change by trying to revert to a
“known” state (Thompson and Scoones, 2009). It further highlights path dependency as it follows
a long-back established approach to gain (or re-gaining) access to lucrative export markets as the
best way forward to raise smallholder incomes'” (Toenniessen, Adesina and Devries, 2008; Kay,
2015; Biénabe e al., 2016; IPES, 2016; Koech, Jansen and Van Der Lee, 2016). Market linkages
are generally considered the quickest and easiest way to alleviate poverty (Zeller, Diagne and
Mataya, 1998; Calo et al., 2005; Anitha ef al., 2019).

Instead of adopting the “export framing” the loss of export markets for the Malawian groundnuts
could have opened the way to technical innovations. Rather than focusing on unprocessed nuts
for export, the attention could have shifted to unleveraged opportunities in terms of groundnut
oil, which is aflatoxin-free (contamination can be easily filtered out through a simple filtration
process) and in high demand in African markets. If, on the one side, this would have demanded a
quick change in priorities for plant breeding to respond to new circumstances, this might have

solved the aflatoxin-control issue at a stoke (Orr ez al., 2022). On the other side, by framing control

12 JCRISAT reports: “connections to markets are the most effective means for escaping poverty”
(ICRISAT, 2010, p. 23). This is well-reflected in the narrative that dominated a later government summit
held in Malawi: “Aflatoxin is locking Malawi out of lucrative export markets. Billions of kwacha — millions
of dollars — are lost to Malawi every year. Yet with effective aflatoxin control, groundnut exports alone

could grow tenfold, and account for an impressive 10% of the country’s current exports” (Aflasafe, 2019).
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of aflatoxin as an ‘export issue’ and not a broader issue of public health, this strategy has effectively
re-directed toxins into domestic and regional markets (Orr ez al., 2022). Since aflatoxin regulations
in these markets are not enforced, producers or exporters had no incentive to comply with them.
By reframing the issue as a general public health concern rather than blaming outside forces for
the lost markets, the public perception and incentives to control aflatoxin in groundnuts could
have been anchored across the population.

Pigeon pea in ESA was very successful for over 15 years but was later hampered by the
unanticipated imposition of an import quota for pulses in India. Similar to the case of groundnut
exports from Malawi, this relatively unpredictable event was a fundamental disruption of the
intervention logic, and the sector could neither prepare nor respond to this relatively unpredictable
event. The intervention remained anchored to the well-established conviction that export markets
are the quickest way to alleviate poverty (Toenniessen, Adesina and Devries, 2008; ICRISAT,
2010). Instead, one could have responded to the import quota by focusing on pigeon pea for
domestic consumption — thus contributing to household food security and nutrition — instead of
exporting it. Besides, the case study led to the institutionalisation of its approach, under the name
of Inclusive Market-Oriented Development IMOD) (Strinivas Rao, Bantilan and Parthasarathy
Rao, 2014), highlighting the mainstream tendency of many development interventions to “find out
what works and do more of the same somewhere else” (Wigboldus ez /, 2016). Being more aware
of the importance of avoiding path-dependency might have helped prevent the later application
of the IMOD indiscriminately - even when inappropriate (Orr and Muange, 2022; Orxr ¢f al., 2022).
By welcoming surprises, openly discussing trade-offs, and shunning orthodoxies, these

interventions might have leveraged new opportunities and avoided certain drawbacks.

Both sweet sorghum as biofuel in India (case study 3) and Sorghum beer in Kenya (case study 4)
successfully identified emerging and promising opportunities. And yet, these interventions were
challenged - in different ways - by the concealed context-specific and highly political dynamics that
characterised the two regions.

Sorghum beer in Kenya tapped into the potential of East African beer markets, by making the
price of the beer competitive with illicit brews and, at once, raising the incomes of farmers
producing sorghum and increasing consumption of a local beer while decreasing consumption of
a harmful brew (Mackintosh and Higgins, 2004). This competitive price was possible because of a

government subsidy. Similarly, despite the potential of the sweet sorghum as biofuel innovation
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to benefit farmers and the environment the government failed to adjust economic incentives for
the innovation to be adopted at scale.

Why was the subsidy in Kenya suddenly removed? In the same manner, why did the government
of India fail to subsidise sweet sorghum as it did with sugarcane when the innovation could
demonstrate its potential benefits? The answer to both questions points at concealed elements of
complexity: the place-specific and political nature of the Kenyan and Indian contexts (Orr e al.,
2022). In Kenya, the unforeseen removal of the indirect subsidy could be attributed to political
dynamics. Eastern Kenya — the main region for sorghum production — was home to the Akamba
tribe, which had voted overwhelmingly for the democratic party in 2002 (Hornsby, 2013).
Promoting a market for sorghum would reward the Akamba for their political support (Orr, 2018).
However, when the opposition party won the election in 2012, the Ambaka tribe could not expect
“favours” from a political party that they had not supported (Orr ef al, 2022), and that had no
incentive to maintain the subsidy (Orr, 2018). At the same time, the new party was under
considerable pressure to reduce the high fiscal deficit, which made it critical to raise tax revenue.
This policy decision left a legacy of uncertainty for the totality of the value chain (which depended
on the subsidy), as Orr (2018) explains: “the success of sorghum beer in Kenya rested on fragile
foundations that could crumble overnight if the government changed its mind” (Ozr, 2018, p. 49).
Even if the subsidy that was dropped in 2013 was re-established in 2015, frequent changes in tax
policies over the years kept hanging as a “Damocles’ sword” on the intervention", representing an
uncertain threat that could unexpectedly strike at any moment (Orr ef al., 2022).

The failure of sweet sorghum as biofuel in India could also be attributed to the unaccounted
political realities affecting the regions where sweet sorghum is grown. The states that presented
suitable agroecological zones for the cultivation of sweet sorghum (Karnataka and Maharashtra)
were the same states that have historically been strongholds of the sugar industry (Jitendra, 2019;
Ortr et al., 2022). The absence of support can be attributed to the sugar lobby — which can be
compared in terms of political power to the gun lobby in the US (Banerji, 2019). The lobby wants
to preserve its interests and, through its close ties with political players, opposes subsidies to sweet
sorghum that would endanger their revenue from sugarcane (Saravanan ez al, 2018; Orr et al.,
2022).

More carefully considering these dynamics before the set-up of the interventions might have

helped find alternative or complementary strategies to address these contextual political issues. For

13 After excise duty was reduced to 10 % in 2015, three years later it was raised to 20 %. In 2018 there were

plans to raise it further to 40 %. EABL protested that this would cut demand by over 80 %.
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Senator Keg, this might have involved novel business models that could make the beer competitive
even without the tax break (Orr, Mwema and Mulinge, 2014), or create stronger national farmers’
organisation that could lead a coalition of stakeholders and avoid the reversal of the policy (Orr,
2018). Similarly, recognising that sweet sorghum needed to be supported by a strong political
coalition that could counter the influence of the sugar lobby might have helped the innovation
gain essential political support (Raju ez al, 2001; Pradhan and Ruysenaar, 2014; Saravanan ez a/,
2018).

These cases highlight the importance of recognising and acknowledging these issues as it will
otherwise be impossible to solve them. The agri-food systems lens here sheds light on the

importance of engaging with context-specificity and exposing concealed power relations.

The precooked beans in Uganda and Kenya (case study 5) and the Smart Foods in India (case
study 6) projects embarked on an ambitious task of changing consumer behaviours by developing
novel value chains or creating awareness of new healthier foods. However, both witnessed slow
changes and encountered multiscale issues as elements of complexity.

Precooked beans were a promising innovation. The project set the bold goal of building a value
chain for the product. This involved managing multiple and interconnected parts of the bean value
chain and coordinating ten steps: i) screening and identifying suitable varieties; i) multiplying seed
using farmer groups; iii) producing grain through farmer groups; iv) aggregating grain and
delivering to processors; v) establishing processing plants; vi) production and sale are profitable;
vil) winning product approval from the Bureau of Standards; viii) identifying consumers willing to
buy the product; ix) raising consumer awareness of nutrition benefits; x) ensuring a continuous
supply to meet consumer demand. Tackling all these steps synchronously was challenging for the
intervention and required time and effort for coordinating different actors and activities. Yet, the
project was frequently criticised for its slow growth (Aseete ez al., 2018; CASA, 2020) — instead of
praised for engaging in the challenging task of building a value chain “from scratch” (Ozr ef al.,
2022). Building a value chain is a long-term investment (and a critical objective for many
development interventions (Staritz, 2012)), and a 2.5 years project time-span is inadequate to
ensure harmonisation between a wide range of stakeholders and all the “moving parts” parts of

the value chain (Orr e7 al., 2022).
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The lengthy nature of change also hampered the Smart Foods initiative. If the initiative could
demonstrate the posential benefits of consuming these foods, it could not change consumption
patterns at scale. If changes in consumption are relatively easier to witness in pilot projects (Obih
and Baiyegunhi, 2017), ensuring that they are widespread requires much more concerted efforts —
for instance, changing consumption patterns in India or ESA would require interconnected actions
on several fronts, such as legislation, education, restrictions on advertising, and a public health
campaign (Epstein ez al., 2012; Powell e al., 2013). The expectation that these changes could be

quickly achieved is unrealistic.

Even if it is increasingly being recognised that interventions aiming for shifts in production or
consumption (or the value chain itself) cannot be achieved quickly (Leeuwis, Schut and Klerkx,
2017; Govaerts ez al., 2021), many M&E frameworks — and the donors’ expectations underpinning
them (IPES, 2016) - still look for proof of quick impacts (IPES, 2016; Leeuwis, Klerkx and Schut,
2018), underestimating the complexity of implementing deeper changes in agri-food systems
(Govaerts ez al., 2021). Adopting an agri-food systems lens that embraces the lengthy nature of
change, and its multiscale nature, would help better embed more long-term objectives in
intervention logic and provide stronger backing and justification for interventions having more
ambitious goals (e.g. building a value chain, changing behaviours) (IPES, 2016; Glover ¢f al., 2021;
Govaerts ez al., 2021).
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Complexity
element

Unpredictability

(during the

project and in
trade-offs) and

path
dependencies

Case studies

Aflatoxin
control for
groundnuts in

Malawi

Pigeonpea in

ESA

Complexity encounters

1. Unpredictable changes in
policies:

* imposition of new
safety standards for
aflatoxins in the EU;

* imposition of import
quota for pulses.

2. Unacknowledged trade-
offs:

* aflatoxins redirected
to domestic markets;

* pigeonpea used for
exports instead of
food security and
nutrition.

3. Path dependencies:

Possible strategies to tackle complexity  Agri-food systems principle(s)

elements
1) Shocks can present opportunities to do Welcoming surprises, discussing
new things: trade-offs openly, and shunning

* Experimenting with a new product — orthodoxies
groundnut oil, which is aflatoxin-
free.

2) A more open acknowledgement of
possible trade-offs is needed:

* Framing the aflatoxin problem as a
health issue might avoid the
consumption of unsafe products in
local/domestic markets;

* Pigeonpea might be used for
domestic food security and
nutrition.

3) It is equally necessary to identify path
dependencies and be mindful of not

generating new ones:
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* Intervention framed * Export markets do not always

by the trope of lost present the best option for raising
markets; smallholder incomes.
* Intervention * Market-led approaches cannot be
generates an applied indiscriminately.
orthodoxy
(invertedly)
Context-specific Sorghum beer 1) Patterns of politics are 1) The context of the intervention needs to  3) Engaging with context-
dynamics and in Kenya highly specific be better explored: specificity and exposing patterns
politics Sweet; * E.g. to the Kenya e Understanding political realities of power
embeddedness and Indian context might help interventions to be set-
Sorghum as and up accordingly (e.g. do not rely on
biofuel in India  2) Have a major impact on policies when these might not be
interventions: stable)
e removal of the 2) Political dynamics should be discussed
subsidies made and accounted for:
Senator Keg sales e Creating coalitions of interests or
collapse political entrepreneurs might be
*  Sweet sorghum is important to open different venues
discarded as possible for innovation.

source of biofuel

66



Slow change Smart Foods; 1) Change takes time 1) Project that set ambitious goals (i.e., 3) Embracing the lengthy nature of

and multiscale * In terms of building a building value chain from scratch, change... and its multi-scale
issues Precooked value chain for a new changing behaviours) might take longer nature
beans in product time-spans, but deliver longer-term
Uganda and * So does scaling, changes:
Kenya especially in terms of * Building a value chain involves
changing consumers’ managing many steps and avoiding
behaviours beyond many “causes of failure”, rather than
the pilot stage of the showcasing success.
project. * Changing consumer habits will take

time but might entail important
benefits.
2) Rethinking M&E:
* Current M&E do often do not
account for the length nature of

change
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3.5 Discussion and conclusion: the value of an agri-food system
petspective

The case studies show that interventions rarely go as planned, and elements of complexity might
always emerge and shape their dynamics and outcomes. The case studies show how an agri-food
systems perspective could be used within intervention designs to possibly navigate emerging issues
from agri-food system complexity, thus revealing its diagnostics and intervention framing power

(also summarised in table 3.4).

The importance of welcoming surprises emerges in the aflatoxin control for groundnuts in Malawi
and pigeon pea in ESA case. Moving away from attempts to “combat’” change and cling to pre-set
objectives (i.e. accessing export markets), a more flexible approach that welcomes disturbances as
new ways of doing things could have opened the way for opportunities in more lucrative domestic
markets (Orr ¢f al., 2022). This is in line with more recent literature, which highlights that shocks
or perturbations in agri-food systems can rarely be controlled or predicted (Thompson and
Scoones, 2009), and therefore, there is a need to move away from static and linear theories of
change (Wigboldus e¢7 a/., 2016; van Tulder and Keen, 2018). Instead, it is more useful to embrace
a more flexible approach that can enable interventions to respond (rather than control) to the
always dynamic and evolving context. At the same time, these two case studies draw attention to
the need to shun orthodoxies (i.e. accepted practices and routines) in the way interventions are
designed and implemented (IPES, 2016; Conti, Zanello and Hall, 2021). For example, this would
have helped question the export-oriented logic in which aflatoxin control for groundnuts in Malawi
and pigeonpea in ESA were rooted (Kaoneka ez /., 2016; Aflasafe, 2019). Instead of narrowing the
focus on only one solution (i.e. access export markets), a more open and critical approach that
questions ubiquitous assumptions that might not, in truth, be always relevant or beneficial for to
interventions (Borrella, Mataix and Carrasco-Gallego, 2015; Liverpool-Tasie ez al., 2020; Mausch,
Hall and Hambloch, 2020).

A more open and flexible mindset could also contribute to identifying and clearly discussing trade-
offs. The focus on export markets for groundnuts re-directed aflatoxins into domestic markets,
while in the case of pigeon pea, this ruled out the possibility of exploring ways of expanding
domestic consumption. Even if not all trade-offs can be predicted when intervening in agri-food
systems (Dekeyser ¢ al, 2020), an upfront and honest discussion of possible trade-offs could be
important for encouraging reflection on possibly different pathways (for instance, acknowledging

the risks of linking farmers to export markets (Gill, 2019; Conti, Hall and Hambloch, 2021)) that

68



more carefully evaluate and weight out a broader range of options (Mausch, Hall and Hambloch,

2020).

A key feature of an agri-food system perspective is its recognition that each place has its own
unique dynamics, which inevitably play out in and beyond the intervention. This is particularly so
in terms of power relations playing out in different agri-food system contexts (Swinburn, 2019;
Clapp and Ruder, 2020). For example, the sweet sorghum as biofuel in India and sorghum beer in
Kenya case illustrated how embedded political patterns shaped the intervention implementation
and its outcomes. It could be argued that changing such patterns is an extremely ambitious task,
that goes beyond single interventions and requires much more systemic action (Fanzo ez al., 2021;
Béné, 2022). However, it could also be argued that pre-emptively studying and understanding the
political economy dynamics of different contexts might be a critical first step in intervention design
(Hambloch ez al., 2022). Similarly, exploring how these dynamics might shape and direct actors’
behaviours and the way this affect intervention outcomes provides a way to identify mitigation
strategies (Anderson and Leach, 2019). For example, this includes strategies that alter contextual
bottlenecks, such as by building stronger networks or leveraging the influence of policy
entrepreneurs of, alternatively, strategies that circumvent possible bottlenecks, such as ensuring

interventions are not dependent on fickle policies.

Finally, the case studies’ experiences confirm that emerges that agri-food system change has both
spatial and temporal scales, the latter of which is usually over looked (Conti, Zanello and Hall,
2021). This means understanding that change does not always happen synchronously between
spatial scales, nor it adheres to fixed and often short-term deadlines (Beck e a/., 2021; Glover ef
al., 2021; Sarabia, Peris and Segura, 2021). For example, in the Smart Food intervention case study,
changes at the project scale could be demonstrated relatively quickly, but the broader desired
changes (i.e. a shift in consumption patterns to include millets and sorghum) will require much
more concerted action to happen at scale (regionally or nationally in India and ESA). Such changes
need to be harmonised with other changes at the broader level, such as, for instance, policies that
subsidise these crops to be consumed by the poor (Thow, Downs and Jan, 2014), or multiple
behavioural change interventions that can over time alter purchasing and eating habits (Taufik ez
al., 2019; Andreyeva et al., 2022). As the pre-cooked been case demonstrated, building a value chain
for a new product takes considerable periods of time as it requires innovation that ensures multiple
value chain components (and inherent actors) can work together. Whereas many M&E

frameworks used for evaluating agri-food systems interventions have short time-spans, which are
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justified by donors’ own priorities and preoccupation in terms of achieving “success” without
deviating from the established or “desired” intervention’s course (Govaerts ¢f al, 2021), the agri-
food systems perspective invites a more realistic and accepting vision. This vision acknowledges
the possible limitations in scale beyond the pilot interventions, or the longer time-spans required
for interventions to explore and implement new pathways of change at multiple scales (Jagustovi¢

et al., 2019; Woltering and Boa-Alvardo, 2021).

Complexity in Can be navigated Core features of an agri-food
agri-food systems by systems approach
Unpredictability (even in trade-offs) Z:>> Welcoming surprises and openly discussing
trade-offs

Path dependencies |:> Shunning orthodoxies
Context-specific dynamics |z:> Engaging with context-specificity
Political embeddedness :> Exposing patterns of power
Temporal scales ::> Embracing the lengthy nature of change
Spatial scales |:> Understanding the multi-scale nature of change

As a whole, these six principles highlight the value of a novel way of approaching interventions in
agri-food systems that is not governed by generally accepted assumptions (Niewolny, 2022).
Rather, it is open to reflexive and critical (re-)evaluation that prompts continuous experimentation
and learning (Caniglia e a/., 2021; Schluter ez al., 2022) as essential to embrace and navigate through
complexity (re-setting the route when needed). In the case of the case studies, we would argue that
a lack of reflexive evaluation and mid-course corrections hampered the ability of the interventions
studies to navigate and respond to the complexity of contexts in which they were situated.

The implication here is that intervention should not that attempt to control or shy away from
complexity (Thompson and Scoones, 2009). Nor should they adhere to what is “known to work”
(Folke, 2006; Manyise and Dentoni, 2021), following pre-defined pathways of change that often

respond to “established notions of accountability”(Hertz, Brattander and Rose, 2021, p. 35).
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Instead, the principles that our case studies seem to confirm is the importance of being open to
unpredictable developments, and seizing them as opportunities to venture into different (and
possibly more suitable) pathways of change (Thompson and Scoones, 2009). This may require
interventions to be iteratively (re)defined with multiple stakeholders, including donors, who might
need to be convinced of the value of a more flexible and open approach to change, which might
lead to different and possibly unknown outcomes (Stirling, 2014a; Hertz, Brattander and Rose,
2021).

3.6 Conclusions

The paper aimed to better understand complexity, its manifestations, and possible ways to respond
to it within development interventions. It did so by revisiting six case studies from LMICs, which
allowed us to shed light on how complexity plays out in practice, and discuss the value of a set of
six principles that could help interventions be more aware and prepared to engage with this
complexity. Notwithstanding the need for further testing and refinement, these principles could
be particularly relevant in light of the agri-food system transformation agenda, as this is an agenda
deeply involved in complex system dynamics and change processes. As this agenda becomes ever
more urgent, there is no time to waste in mobilising already existing ideas about complexity. Paying
serious attention to these ideas and wrapping them into a complexity-aware set of approaches to
envisioning, designing, implementing and evaluating agri-food interventions. This could make a

vital contribution to our collective, sustainable future.
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4. Why are agri-food systems resistant to new directions of

change? A systematic review

“IT 1S SOMETIMES NOT POSSIBLE TO UNCOVER THE LOGIC (OR ILLOGI(I) OF THE
WORLD AROUND US EXCEPT BY UNDERSTANDING HOW I'T GOT THAT WAY.”

PAUL A. DAVID

Abstract:

A central concern about achieving global food security is reconfiguring agri-food systems towards
sustainability. However, historically-informed trajectories of agri-food system development remain
resistant to a change in direction. Through a systematic literature review, we identify three research
domains exploring this phenomenon and six explanations of resistance: embedded nature of
technologies, misaligned institutional settings, individual attitudes, political economy factors,
infrastructural rigidities, research and innovation priorities. We find ambiguities in the use of the
terms lock-in and path-dependency, which often weaken the analysis. We suggest a framing that
deals with interdependencies and temporal dynamics of causes of resistance. Finally, we discuss

implications for framing innovation for transformational change and other research gaps."

14 This paper was published in Global Food Security in September 2021:
Cont, C., Zanello, G., Hall, A., 2021. Why are agri-food systems resistant to new directions of changer A
systematic review. Global Food Security 31, 100576. https://doi.org/10.1016/}.¢fs.2021.100576. No edits,

aside from formatting, have been made to the published article.

72



4.1 Introduction

It is increasingly clear that agri-food systems have evolved in unsustainable directions over the last
fifty years (De Schutter, 2017). A central concern in recent debates about achieving global food
security is the need to reconfigure and transform agri-food systems in a way that is better aligned
with aspirations for sustainable and socially inclusive patterns of food production and
consumption (Caron ez al., 2018; FAO, 2018b; Fanzo 7 al., 2020; Herrero et al., 2021). The need
for new directions is evidenced by the persistence of environmentally damaging agriculture and
food practices (Kopittke e al., 2019; CCAFS, 2020) and by the prevalence of food insecurity, and
malnutrition, particularly in low- and middle-income countries (LMICs) (Oliver et al., 2018; Roser
and Ritchie, 2019; Global Nutrition Report, 2020). Shocks ranging from unpredictable changes in
climate and unforeseen events such as the Covid-19 pandemic add urgency to the call for new
directions. LMICs suffer most acutely from the inadequacy of current agri-food systems

(Thompson and Scoones, 2009; HLPE, 2017).

Agri-food systems are not static but are dynamic and continuously evolving. Yet, a shift in the
direction of agri-food systems change towards sustainability remains a distant prospect (Dorninger
et al., 2020). Different components of agri-food systems have co-evolved over time, becoming
mutually supportive, keeping current production and consumption patterns solidly established and
deeply embedded (Lamine et al, 2012). It is the resistance of agri-food systems to detach
themselves from the past and change in new directions that is the concern (De Schutter, 2017).
This implies a shift from incremental changes within the existing format of agri-food systems to a
reformatting of the system itself in order to pursue new objectives such as sustainability,
underpinned by new trajectories of innovation and development (Foster, McMeekin and Mylan,
2012; Kuokkanen ez al., 2017; van Bers et al, 2019). At the same time, there are concerns that
incumbent actors in agri-food systems (in particular powerful players in the global food chains
such as large food processors, traders and retailers and big input agribusiness) may maintain,
defend, and incrementally improve the existing agri-food system, caring little for sustainability
objectives that might question the established, and highly profitable industrial food and farming
model (De Schutter, 2017; Geels et al., 2017; IPES, 2017, 20106).

A large body of theory has addressed the question of why domains of economic and social activity
tend to proceed along established pathways and directions, and how changes in direction take place
(Kemp, 1994; Elzen, Geels and Green, 2004; Geels, 2004; Geels and Kemp, 2007; Magrini et al.,

2016). This literature has provided theoretical explanations of (i) the way path dependencies in
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technology choice and use emerge and reproduce change trajectories (Kemp, 1994; Radulovic,
2005; Chhettri et al., 2010); (i) the way mutually supporting systems components create “lock-ins”
that perpetuate existing directions of innovation (Kuokkanen e @/, 2017; Magrini, Béfort, ef al.,
2018) (iii) and the way inertia in existing systems halts changes towards new directions (Dury ez al.,
2019a; Leach ¢z al., 2020). These ideas have manifested themselves in the socio-technical transition
literature ( Geels, 2002 and 2004; Geels and Kemp, 2007), and more recently, in the sustainability
transition literature (Magrini ef al., 2018; De Herde ez al., 2019; Mawois ez al., 2019).

More recently there has been a rapid growth in the application of these “transitions” perspectives
to sustainability concerns in agri-food systems (El Bilali, 2019b). This analysis has stressed the need
for agri-food systems to undergo fundamental changes to tackle incumbent challenges (El Bilali,
2019b;. Melchior and Newig, 2021). However, debates on resistance of the agri-food system to
change in new directions has a longer history in agricultural/farming systems and food policy
literature that pre-dates the current upswing in interest in sustainability transitions in agri-food
systems. In this literature the focus of attention has been on how changes in production and
consumption at farm and other scales can be triggered to achieve different aims — improved
productivity, environmental sustainability, food security etc. (Cowan and Gunby, 1996; Ruttan,
1996). This literature has a variety of explanations of resistance to change that range from human-
ecology interactions through to more socio-political framings. Even in the contemporary
sustainable development literature, there are different views on how resistance to change in
direction and nature of the change agenda should be framed (Stirling, 2014a; De Schutter, 2017).
For example, some reject the idea of transition as an appropriate metaphor for change (in agri-
food systems and beyond), taking issues with its perceived focus on technological change presided
over by incumbent interests and preferring the metaphor of social transformation, based around
wider innovations in social practices as well as technologies, involving more diverse, emergent and
unruly political re-alignments that challenge incumbent structures pursuing contending (even
unknown) ends (Stirling, 2014a). This point of view also underpins a more diverse and pluralistic
vision of future agri-food systems with multiple change pathways that reflect the values of diverse
sets of societal interests (Leach ez 4/, 2007; Leach, Scoones and Stitling, 2010; IPES-Food & ETC
Group, 2021). Building on the tradition of research on the power and politics of food systems (and
development more generally), it proposes a critique of the role of dominant voices and expertise
in shaping development trajectories that excludes socially and economically disadvantaged

members of society (Thompson et al., 2007; Thompson and Scoones, 2009; van Bers et al., 2019).
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These diverse fields of study have much to say about the nature of resistance to directional change
in agri-food systems. However, a clear picture of explanations of resistance to change appears
diffuse and even contested. This leaves unanswered questions about how resistance to change in
new directions can best be understood and ultimately resolved. To take stock of these debates, old
and new, this paper uses a systematic review approach. Its purpose is three-fold. Firstly, to map
different domains of research in the agricultural and food research field, to understand how the
question of resistance to change is conceptualised. Secondly, to identify different explanations of
resistance to change in agri-food systems that emerge across the different bodies of literature.
Thirdly, the review is used to identify critical research weaknesses and gaps that would benefit

from further attention.

4.2  Conceptualising resistance to change in systems terms

The idea of resistance to change as a systemic phenomenon has its origins in the early 1980s, in
the attempt to explain how apparently inferior designs (such as the QWERTY keyboard) (David,
1985) or unsustainable modes of production (Arthur, 1988) became dominant within a society.
Studies show that, once historic circumstances and preliminary strategic choices lead to the
establishment of a certain trajectory, a set of coevolving factors builds around and reinforces these
choices (e.g. sunk investments costs in certain technologies, capabilities, infrastructural adjustment,
institutional and policy conditions — see example in Box 4.2) (Nelson and Winter, 1982; David,
1985; Arthur, 1988). Thus, the initially set trajectory becomes extremely difficult to dislodge. To
describe this phenomenon, researchers employed the concepts of path-dependency and lock-in
(David, 1985; Liebowitz and Margolis, 1995; McGuire, 2008; Jacquet, Butault and Guichard, 2011).
Lock-ins are “blockages” that lead to the exclusion of competing views and practices, making the
system “blind” to possible alternatives and keeping it moving on the established trajectory
(Feyereisen, Stassart and Mélard, 2017; Della Rossa e7 a/., 2020; Messner, Johnson and Richards,
2021). Path- dependency is used to express that “history matters”, describing how initial choices
in the past influence present decisions — or “initial moves in one direction elicit further moves in
that same direction” (Kay, 2003). More recently, the term “inertia” has also surfaced in social
sciences (Stal, 2015), to describe a disinclination towards change in agri-food. It is used in a
complementary and overlapping manner to the idea of lock-in and path-dependency: at the
individual level, it is used interchangeably with “lock-in” to describe individuals’ disinclination
towards change (Tonkin ef al, 2018; Yen, 2018); at the system level, it is often used as a synonym
of path-dependency, to indicate how routines, social habits, infrastructure, organisational logics

etc. slow or sometimes halt a change in direction in agri-food systems (Dury ez a/., 2019a; Leach ez

75



al., 2020). Over the years, these three terms became more popular in the literature, to explain
systemic resistances in the agriculture and food sector (Baret, 2017; Oliver et al., 2018b; Renningen
et al., 2021). Yet, to date, these phenomena remain ill-defined and under-investigated in the agri-
food sectors compared to others (such as energy and transport) (Ronningen e @/, 2021). This

provides a rationale for conducting this systematic review.

A common example that is useful to see how these three phenomena play out in systems is the
high pesticide use in agricultural systems (Cowan and Gunby, 1996; Wilson and Tisdell, 2001;
Vanloqueren and Baret, 2008; Grovermann ez al., 2017; Desquilbet, Bullock and ID’Arcangelo,
2019; Flor ez al., 2019, 2020; Horgan and Kudavidanage, 2020).

The historical choice. Synthetic pesticides initially faced competition with more
environmentally friendly practices (e.g. the precursor of what is today organic agriculture)
(Wagner, Cox and Bazo Robles, 2016). However, their effectiveness in eliminating pests and
helping increase productivity made them a preferred choice (ibid.).

The lock-in. Over time, limited appreciation of environmental externalities and consumer
expectations for low-cost food, left unquestioned the probity of pesticide use, while social
acceptability and permissive government policies (Bakker et al., 2020; Vanloqueren and Baret,
2008), powerful agri-chemical companies developed highly profitable business models that
promoted pesticide use through “low prices, ease of access, and availability of technological
support to farmers” (Wagner, Cox and Bazo Robles, 2016).

The path-dependency. In the meanwhile, private R&D investments in a wider range of
products such as herbicide-resistant crops, encouraged incremental changes on the same
trajectory, fitting both incumbent agrichemical company business models and farms practices,
and further entrenching pesticide use (Vanloqueren and Baret, 2008).

The inertia. The uptake of alternatives has been slow as it would demand changes in the system
at all levels: from overcoming farmers’ inertia and enable change in farm level production
patterns to fundamental changes in direction of research and innovation investments and

priorities (IPES, 2016).

4.3 Methodology

This research adopts a systemic review approach to map old and new debates around resistance
to change in agri-food system. We chose 1970 as starting year for our systematic review, for two

reasons: i) the literature around the sustainability of agriculture and food production and
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consumption emerged in the 1970s (and around sustainability more in general) (Yeh, 2019) and ii)

the first conceptualisations of path-dependencies, lock-ins and inertia started taking roots in the

1980s (David, 1985; Liebowitz and Margolis, 1995; McGuire, 2008). The flowchart below (Figure

4.3) outlines the key choices (keywords, databases, type of publications, language and start year)

and steps for our systematic review. The full protocol can be found in Annex L.

P
Search terms: Different spellings of the words and wildcards used to ensure mascimum inclusiveness
(inertia OR lock—in* OR lockin* OR pathdependen*) OR (path AND depende
nt) OR (lock AND in) AND (agri* OR food OR farm*)
o Publication date: January 1970 — July 2021
§ Language: English
& Databases: Scopus, ScienceDirect, ScienceWeb
(n=9,075)
—/
- l
= Documents merged in Mendeley
'§ Reference Manager and duplicates
S removed
B (n=5191)
]
P
— l Exclusion criteria:
Step 1: (A) Title (combined with the journal
Title and tefmi x 2 field) informed the relevance of the
Srias Jo_:l 519 lscrecnmg document and the fit within the
Rl agriculture and food field.
(total excluded = 4686 )
Exclusion criteria:
(A) No mention of lock-in, inertia and
Step 2: path dependency, or not in the context
Abstract screening > | of agriculture and food sector in the
éo (n=505) context of food systems (n = 238)
'g (B) Literature reviews (n=9)
(total excluded = 247)
Exclusion criteria:
(A) Full text not accessible (n=21)
(B) Literature review (n=2);
Step 3: (C) Full text not in English (n=0);
i reco;:)ds .added N Full text screening »| (D) Did not comprehensively explain
(snowballing) (n = 258) lock-ins, path-dependencies or inertia in
the context of the agriculture and food
sector (n=118)
(total excluded = 147)
—/
—
= Bhed .
S Studies included in the
% review
= (m=122)
—/
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4.4 Results

From the systematic screening of the literature, 122 publications were selected. Most of the
publications are peer-reviewed journal articles (108), 7 are reports, 3 are books or book chapters,
3 are conference papers, and 1 is a working paper. The review reveals that there has been a gradual
increase in interest towards the study’s topic over the years, with more than 70% of the total papers
published after January 2015. The two oldest publication dated to 1996 (Cowan and Gunby, 1996;
Ruttan, 1996). If this finding seemingly contradicted our initial assumption implying that the
discourse around path-dependencies, lock-ins and inertia started in the 80s (David, 1985;
Liebowitz and Margolis, 1995; McGuire, 2008), this was however, explained by the fact that these
concepts were initially employed to refer to the industry or energy sector, and only a decade later
appeared in the agricultural context (Huyghe and Brummer, 2014). Several sources among the
shortlisted publication confirmed this finding (Jacquet, Butault and Guichard, 2011; Le Velly,
Goulet and Vinck, 2020; Morel ez al., 2020). Besides, of the publications having a specific
geographical focus (25 have none), almost 75% investigates path-dependencies, lock-ins and
inertia in HICs.

Another point worthy of notice was the use of the keywords in the selected documents. ‘Inertia’
was, overall, usually referred mostly to consumers’ attitudes and purchasing patterns (Yen, 2018)
(Chen ez al., 2021). The term was only marginally used to describe resistance to change at the system
level (Dury ez al., 2019b). In this case, it was mostly referred to policies (e.g. policy inertia) (Thow
et al., 2016; Henke e al., 2018; Ng ¢ al., 2021). More ambiguous was however the use of ‘path-
dependencies’ and ‘lock-ins’. The two terms were used almost interchangeably (Berkhout and
Carrillo-Hermosilla, 2002; Kay, 2003; Chhetri ez a/., 2010). Despite the existence of clear definitions
discussed in Section 2, it remained unclear in the literature reviewed whether lock-ins are a result
of path dependency, or whether path dependency is a type of lock-in". This finding will be further
explored in the discussion. For the analysis of the results, we attempted to keep the terminology
used in the original cited document whenever possible.

Research domains around resistance to change in direction agri-food systems. The review

reveals that the debate around resistance to change in agri-food systems resides in three distinct

15 For instance, (Morel ef al, 2020) explains how different elements of food systems have co-evolved
historically and reinforce one another, arguing that they result “in the system’s perpetuation and stability
(lock-in)”. In contrast, an IPES report categorizes path-dependency as a particular type of lock-in (IPES,

2016, p. 45). Many similar examples can be found in the literature.
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research domains: the agricultural systems (AS), the food system (FS), and the socio-technical
systems (STS) research domain. Despite complimentary and sometimes overlapping interests,
these domains have distinct differences in terms of i) conceptual underpinnings; ii) scope and
focus; iii) methodological approaches and iv) the core objectives of change explored. These
distinctions are illustrated in Table 4.4.1, together with key references identified for each research
domain. The explanations of resistance as mentioned in the different domains are detailed in Table
4.4.2.

The agricultural systems research domain. The focus in this research domain is understanding
how agricultural systems can be adapted to achieve different goals. Building on various stands of
systems theory, its core conceptual proposition is that changes in agricultural production patterns
are determined by a set of interconnected elements, namely: ecological processes and resources,
knowledge and technology processes and resources (including, extension services and agricultural
research, input suppliers, but also farmer knowledge), market processes and resources (input and
outputs markets and patterns of demand) and policies and regulations. Farmers’ behaviour and
farm-scale processes in relation to technological change are often central to the analysis. Initially,
the primary concern of this research domain focused on how to increase agricultural production
(mainly through technological improvements). However, the purpose of systems adaptation has
expanded to include environmentally sustainable patterns of practice and adapting systems to
better cope with unpredictable shocks (e.g. climate-related hazards). Within this research domain,
the main explanation of resistance to change focuses on patterns of technology (Table 2) as the
cause of lock-ins that, by favouring established production patterns, create path dependencies.
Technological change is a core object of interest, but increasingly this is seen as an issue of co-

innovation with farmers rather than technology transfer from research.

The food systems research domain. The focus of this domain is understanding the macro-level
factors that shape food-related challenges and the way policy, governance and other institutional
reforms can be better aligned to address challenges. Building on political economy and systems
theories, its core conceptual proposition is that (i) food security and nutritional outcomes emerge
from the (inter)relations between agriculture, industries, economies, ecology and society, and
health (Sobal, Khan and Bisogni, 1998); and (ii) issues of power and politics tend to skew food
production and consumption outcome in favour of incumbent interests to the detriment of the
most disadvantaged in society. The analysis adopts a systems boundaries approach that
encompasses both production and consumption dynamics at national and even global scales.

Understanding factors that reinforce the unsustainable direction of agri-food systems development
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is a core concern as are enquiries that explore how agri-food systems governance and policy can
become more inclusive and democratic (Thompson ez a/., 2007; IPES, 2015, 2016; Oliver ez al.,
2018). Within this research domain, explanations of resistance to change focus on patterns of
power and politics as lock-ins. The main explanation of resistance discussed in this research
domain points out how patterns of politics and power engender a lock-in that, by favouring
established food production and consumption patterns, creates path dependency in agri-food
systems. Technology and innovation are recognised as important, but do not take centre stage

(Table 4.4.2).

The socio-technical systems research domain. The focus of this domain revolves around the
question of how to enable the profound changes in systems needed to lead societies to transition
-or transform- towards different (more sustainable) social and economic objectives. This research
domain stems from evolutionary economics and complex systems approach, but finds its deepest
roots in science, technology and innovation studies, and in the empirical research on
infrastructures and system provisions (Geels, 2002; Grin, Rotmans and Schot, 2010). Its core
conceptual proposition is the idea that the embedding and co-evolution of technology with its
social, institutional, infrastructural, policy and political context in a “socio-technological regime'®”
causes path dependencies in technology choice and innovation trajectories. A key framework is
the Multi-Level Perspective (Geels, 2002, 2004), that frame changes in innovation direction as a
process where niche level innovations (protected spaces where innovation initially emerges) can
disrupt incumbent regimes as part of a transition process. This perspective also places great
emphasis on the centrality of agency to open the way to alternative paths of development, (see for
instance (Wiskerke and Roep, 2007; Lamine ¢f @/, 2012; De Herde, Maréchal and Baret, 2019).
Within this research domain, the main explanation of resistance to change focuses on multiple
lock-ins that interplay at multiple levels, create innovation path-dependencies misaligned to
sustainability and other unmet development aspirations. Technological change is a core object of

interest but is understood to be part of a much less bounded social and political change process.

16 A socio-technical regime has been defined by Geels as “the deep structure that accounts for the stability
of an existing socio-technical system. It refers to the semi-coherent set of rules that orient and coordinate
the activities of the social groups that reproduce the various elements of socio-technical systems” (Geels,

2011).
80



Agricultural
system
research

domain

Conceptual underpinning

System thinking. Agricultural
systems understood as a set of
interconnected elements
ecological processes and
resources, knowledge and
technology processes and
resources (including, extension
services and agricultural
research, input suppliers, but
also farmer knowledge) market
processes and resources (input
and outputs markets and
patterns of demand) and
policies and regulations).
Together, these drive
production modes towards a

certain trajectory

Scope and focus

Scope: Understand
how to change
patterns of
production, mostly at
the farm level, to
achieve better
performing (e.g. in
terms of production,
sustainability,
resilience etc.)
agricultural systems.
Main actor focus:
farmers (actor
discussed in 96% of

the sources)

Methodological
approach

Case studies:
30%

Mixed Methods:
9%

Qualitative: 4%
Quantitative:
30%
Theoretical: 13%

Core objectives
of change
explored
Changes in
technology as a
key element that
enables or

constrains change

Key references

(Anastasiadis and Chukova, 2019;
Bacon et al., 2017; Bakker et al., 2020;
Bardsley et al., 2018; A. Barnes et al,,
2016; Chantre et al., 2015; Chhetri et
al., 2010; Clar and Pinilla, 2011;
Cowan and Gunby, 1996; Cox et al.,
2019; Desquilbet et al., 2019; Flor et
al., 2019, 2020; Gongalves et al., 2015;
Gowdy and Baveye, 2018; Hammond
Wagner et al., 2016b; Louah et al.,
2017; Mortensen and Smith, 2020;
Newton et al., 2020; Pradhan and
Mukherjee, 2018; Roesch-McNally et
al., 2018; Wilson and Tisdell, 2001)
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Food
system
research

domain

Socio-
Technical

transitions

Analysis of the political
economy which shapes food
systems, in particular the
analysis of the power and
politics dynamics that create
unsustainability at the global

level

Evolutionary economics,
science and innovation studies
to understand how multiple
elements in socio-technical

systems co-evolve

Scope: explore how
agri-food systems
governance and
policy can become
more inclusive and
democratic

Main actor focus:
institutions (94% of

the sources)

Scope: Role of
individual agency and
niches for creating a
disruption in the

regime

Case studies:
32%
Theoretical: 32%
Qualitative: 29%

Quantitative: 3%

Case studies:
62%

Qualitative: 14%
Theoretical: 10%

Importance of
(re)aligning
policies and
patterns of
governance
towards
sustainability,
while also
tackling power
imbalances in
global value
chains; how
governance can
become mote
inclusive and
democratic

It is the whole
food system
regime that has
an unsustainable
trajectory, and

thus needs to be

(Radulovic, 2005; Thompson ef al.,
2007; Thompson and Scoones, 2009;
Murphy, Burch and Clapp, 2012;
Beilin, Sysak and Hill, 2012; Fortier ez
al., 2013; Rutz, Dwyer and Schramek,
2014; IPES, 2016, 2017, 2015;
Kimmich, 2016; Baret, 2017; Klimek
and Hansen, 2017; Benoit and Patsias,
2017; De Schutter, 2017; Alpha and
Fouilleux, 2018; Oliver ¢# al., 2018;
TEEB, 2018; Termeer ¢ al., 2018;
Swinburn, 2019; de Krom and
Muilwijk, 2019; Frimpong Boamah
and Sumberg, 2019; Russell ¢ a/.,
2020; Clapp and Ruder, 2020)

(Wiskerke and Roep, 2007,
Vanloqueren and Baret, 2008, 2009;
Lamine ez al., 2012; Huyghe and
Brummer, 2014; Magrini e al., 2016;
Kuokkanen e# al., 2017, Meynard ¢ al.,
2018; Plumecocq ¢t al., 2018; Magrini
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Main actor focus:
farmers and
institutions
(respectively, actor
discussed in 76% and

72% of the sources)

changed.
Tackling the
directionality of
innovation a key

concern

et al., 2018; Magrini, Béfort and
Nieddu, 2018; De Herde ez /., 2019;
Mawois e# al., 2019; De Herde, Baret
and Maréchal, 2020; Morel ez a/., 2020;
Hale, Schipanski and Carolan, 2020;
Messner, Johnson and Richards,
2021; Drottberger, Melin and
Lundgren, 2021)

Note: the references are allocated to different domains after the analysis carried out by the authors. However, this allocation is not rigid, and could be

subject to interpretation.
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4.4.2 Explanations of resistance to directionality changes in agri-food systems

The analysis of the research domains reveals the existence of different explanations of resistance
to a change in direction in agri-food systems. Through careful analysis of the selected literature,
six thematic explanations of resistance emerged with considerable frequency, becoming critical
themes of investigation and interest for the analysis conducted in this paper: (i) technological
persistence; (i) misaligned institutional settings, policies and incentives; (iii) attitudes and cultures
that cause aversion to change; (iv) political economy factors that skew the direction of change; (v)
infrastructure rigidities; and (vi) research priorities, practices and dominant innovation narratives
misaligned to the transformational change agenda (Table 4.4.2). Its is acknowledged these 6 themes
are presented explanations of resistance, these can also be considered as objects of change that can
lead to better system performance: i.e. changes in technology can lead to sustainable innovation,
and so on. Understanding how these different factors cause resistance to change is a foundation

for addressing these as objectives of change.

Table 4.4.2 Explanations of resistance as mentioned within the different research perspectives.

Research domains

Food Socio-technical

systems (STS)

Agricultural

systems (AS) systems (FS)

Persistence of dominant 42%

technologies

Misaligned institutional settings,

policies and incentives

Attitudinal and cultural aversion

to change

Political economy factors that

skew the direction of change

Explanations of resistance to change

84



Infrastructural rigidities 4% 26% 52%

Research and innovation 13% 23% 41%
priorities practices and narratives

misaligned to transformation

Note: Each shortlisted publication was scanned to identify the explanations of resistance
mentioned. A publication might focus on multiple explanations thus the overall total within

research domains is not 100%. Colors are based on percentiles, from red (0) to green (100%).

77 publications discuss the role of technology in explaining resistance to change in agri-food
systems. This is a frequent theme within the AS and STS domain, and relatively less in the FS
literature. This literature discusses why technologies persist in agri-food systems even when
alternatives better aligned with sustainability and other economic and social development
outcomes exist (Ruttan, 1996; Wilson and Tisdell, 2001; Sutherland ez /., 2012; Farstad ez al., 2020).
This phenomena is described using the terminology of “technology lock-in”, denoting the way
that once established, technology can block alternative technologies and development pathways
and induce path dependency (Jacquet, Butault and Guichard, 2011; Pradhan and Mukherjee, 2018;
Desquilbet, Bullock and D’Arcangelo, 2019; Bonke and Musshoff, 2020; Luna, 2020; Newton,
Nettle and Pryce, 2020). The explanation of the causes of this phenomena is that, once a
technology is chosen, farmers and other agri-food system players develop new skills and
knowledge that allows them to employ the technology, creating a mutually reinforcing mechanism
in which cognitive routines, practices, learning patterns and experiences become entrenched with
the technology, making it a deeply socially embedded practice (Bruce and Spinardi, 2018; Bonke
and Musshoff, 2020; Burton and Farstad, 2020). At the same time, policy and institutional settings
adapt to support the use of technology and infrastructure and production modes build around it,
thus making patterns of technology use a reinforcing factor for its continuous use (Huyghe and
Brummer, 2014; Farstad ez al., 2020; Morel ez al., 2020). For example, chemical control of pests,
weeds and diseases has become a well-established and persistent practice enabled by input supply
chains, patterns of regulation and trust, and market acceptability. Alternatives such as integrated
pest management exist, but barriers to adoption include acquiring new skills, the adaptation of

existing farming practices, investment in new equipment and misalioned regulatory and price
g gp ) quip g g ry p
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incentives (Wilson and Tisdell, 2001; Barnes e a/, 2016; Hammond Wagner ¢f al., 2016; Bardsley,
Palazzo and Putz, 2018; Magrini, Béfort, ¢f al., 2018; Flor ez al., 2019, 2020; Bakker ez al., 2020).

65 shortlisted publications explote the role of institutions'” as an explanation of resistance to
change in the direction in agri-food systems. This explanation, mostly explored within the FS and
STS research domain, hinges on the recognition that institutions form a broad array of formal and
informal rules, practices and norms that shape individual and organisational behaviour
(Zukauskaite and Moodysson, 2016; Alpha and Fouilleux, 2018; Leta ¢z a/., 2020; Messner, Johnson
and Richards, 2021). Specific institutions, such Intellectual Property rights or food labelling
regulations, are examples of institutions as lock-ins, incentivising certain forms of behaviour
(IPES, 2016, 2017; Feyereisen, Stassart and Mélard, 2017; Russell ¢# a/., 2020; Ng ¢z al., 2021) More
often the institutional setting comprising of a cluster of policies, regulations and norms that block
(lock-in) agri-food systems from pursuing new directions (Zukauskaite and Moodysson, 2016;
Turner, Klerkx, Rijswijk, ¢# al, 2017; van Bers ez al., 2019; Messner, Johnson and Richards, 2021).
For example, a paper investigating the diversification of cropping systems in France shows how a
shift from major crops such as wheat, corn, and soy to more diversified cropping systems -which
would enhance ecosystem services - is hampered by institutional settings. These settings do not
support diversification as they have i) historically supported wheat prices (instead of, for instance,
legumes prices) and ii) established different tariffs barriers for different species (favouring wheat)
and iii) provided stable, clear and legible collective rules for major crop species to the detriment of
minor ones (Magrini ez al., 2018).

Institutional explanations also explore the phenomena of path dependency of broader institutional
settings themselves, which in turn causes the persistence of lock-in of the type discussed above
and, in so doing, causes the path dependency of agri-food systems. This is discussed in terms of
path-dependency and inertia to depict how once certain institutions are in place, they co-evolve
with the system — and system actors- to support the initially established trajectory of development
(Van Assche ¢f al., 2014; Kimmich, 2016; Thow e al., 2016; Zukauskaite and Moodysson, 2016;
Klimek and Hansen, 2017; Oliver ez al., 2018; Leta ez al., 2020). For example, a case study in the

17 'The term institutions is used here to refer to costumes and norms as well as formal rules. Formal
institutions are rules designed and enforced by the government (such as constitutions, laws, property rights).
Informal institutions are traditions or cultural and social norms that influence/constrain individual

behaviours (Williamson, 2000, 2009; Leta ef al., 2020).
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Czech Republic offered important insights to understand how path-dependencies in the
institutions are at the same time long-lasting and deeply concealed. The study described how the
institutional set-up established while the country still belonged to the Soviet bloc, has engendered
a deeply concealed path-dependency that remains even now that the country is part of the
European Union (Orderud and Polickova-Dobiasova, 2010). The authors showed how
environmentally damaging farming practices, previously legitimated by the achievement of
production targets set by the state, are now legitimated by profitability targets. Thus, even if the
institutional set-up has changed, this change was incremental, as it built on the existing trajectories
of development (e.g. based on non-sustainable practices) instead of promoting a directionality shift
(e.g. towards sustainable production modes). Path-dependency depicts how the “new” institutions
are in truth built on the old ones, which still linger on but are “wrapped in new clothing”.

Several studies analysed path-dependencies in policies (Engstrém ez al., 2008; Kickert and van der
Meer, 2011; Rutz, Dwyer and Schramek, 2014; Thow ¢# al., 2016; Baret, 2017; Benoit and Patsias,
2017; de Krom and Muilwijk, 2019; Ng ez al, 2021). The studies highlighted how “today’s policy
issues find their origin in critical historical moments that create their own path-dependent political
processes that are resistant to change” (van Bers et al., 2019). It is argued that “ past policy adoption
explain future plans as evidence of path dependency” (Chavez and Perz, 2013) with policies that
tend to follow the path set at their creation (Ldsan, 2012). Ample attention was also given to the
European Common Agricultural Policy (CAP), as a policy that suffers from persistent path-
dependencies which hampers major policy shifts to different production trajectories (Kay, 2003;
Ldsan, 2012; Rutz, Dwyer and Schramek, 2014; Benoit and Patsias, 2017; Henke e 4/, 2018,
Kuhmonen, 2018; Rac, Erjavec and Erjavec, 2020). A recent study from Rac et al. (2020) showed
that the decision-making processes within the 2018 CAP reform is “too strongly influenced by
agricultural stakeholders who favour the status quo” and thus fails to meet the call from the public

for an environmentally stronger policy.

59 publications discuss how attitudinal and cultural factors are a key determinant in the propensity
of individuals to behave and act differently in relation to technology adoption, food consumption
habits, and their willingness to ignore or proactively address negative environmental externalities
of agri-food systems. This explanation appears most frequently in publications belonging to the
AS and STS research domains, arguing that values, attitudes, cultures create a lock-in that keeps
actors stuck in certain production and consumption modes (Stassart and Jamar, 2008; Wilson,

2008; Beilin, Sysak and Hill, 2012; Reenberg, Rasmussen and Nielsen, 2012; Gongalves ez a/., 2015;
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Barnes ez al., 2016; IPES, 2016; De Herde ¢7 a/., 2019; Renwick ez al., 2019; Bonke and Musshoff,
2020). For example, for farmers, this means that after the initial adoption of a certain cropping
practice, the practice becomes part of the family tradition, and thus is automatically labelled as the
“best” one — even when it endangers negative externalities (Gongalves e a/., 2015). A study in
Brazil revealed how field burning practices in are still employed in spite of their negative
environmental externalities, as they have become part of the family history, and thus farmers do
not want to detach from them.

Attitudes as a lock-in are also discussed as a cause of path dependency, particularly in relation to
risk attitudes of farmers. For example, in the case of resource-poor farmers in developing
countries, an initial decision (such as technology adoption) that led to failure can generate path
dependency by making the farmer more reluctant to take risks in the future (Yesuf and Bluffstone,
2009). Similarly, when a shock (e.g. a natural hazard) occurs, this can both influence how the
farmers will respond to a future shock (Bacon et al., 2017), but also shape later decisions in other
matters, as the farmer will be affected by the shock for some time after it happened, and even
more so if the farmer is resource poor (Molla, Beuving and Ruben, 2020).

Findings also show how attitudinal and cultural drivers create inertia among consumers (Jacobsen
and Dulsrud, 2007; Webb and Byrd-Bredbenner, 2015; Obih and Baiyegunhi, 2017; Yen, 2018;
Chen et al., 2021), keeping them “stuck’ along certain patterns of consumption. For example, the
decision to purchase and consume food is influenced by “cultural understandings” (Messner,
Johnson and Richards, 2021), values and habits which are part of the individual’s lifestyle — creating
patterns of purchase that align and reinforce a particular trajectory (i.e. consumerism) of
production and consumption (Jacobsen and Dulsrud, 2007). Consumers’ attitudes exert influence
across the agri-food system as demands often reinforce the industrial agriculture, production-
oriented development, demanding that cheap varied food should be made available all year round
(IPES, 2016; Messner, Johnson and Richards, 2021), and often preferring processed, imported
foods (e.g. snacks and exotic fruits) to locally available, more sustainable alternatives (Obih and

Baiyegunhi, 2017; Yen, 2018).

Explanations of resistance relating to the political economy of agri-food systems are a central
theme within the FS research domain. Central to this explanation is the argument that the political
economy of food systems creates a lock-in whereby “powerful actors” (Bui ez 4/, 2019), “power
imbalances” (Hale, Schipanski and Carolan, 2020) and “concentrate corporate power” (Clapp and

Ruder, 2020) shape the direction of change in ways that support their interests and values and
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maintain the szatus guo, and that is often misaligned with the transformation of the agri-food system
towards more sustainable and inclusive outcomes (Foster, McMeckin and Mylan, 2012; IPES,
2015, 2016, 2017; Oliver e al, 2018; Swinburn, 2019) At a global scale, it is argued that the
historical “ascendancy of a corporate food regime” ingrained power imbalances in global supply
chains (De Schutter, 2017), and set the global food systems on a path-dependent trajectory where
sustainability is far from being the primary concern (Murphy, Burch and Clapp, 2012; IPES, 2016,
2017; De Schutter, 2017; van Bers ¢ al,, 2019). Part of this argument suggests that a “concentration
of power lock-in” (IPES, 2010) is kept in place through multiple mechanisms. On the one side,
the presence of large firms dominating the market increases farmers’ reliance on a narrow range
of suppliers and buyers, generating a lock-in that 1) constrains their choices in terms of what to
grow and how to grow, ii) increases their reliance on a given set of available commercial inputs
(such as fertilizers or feedstock) and iii) limits their access only to certain sources of energy and
financing (IPES, 2016). On the other hand, large corporations can undermine political priorities
and regulatory interventions (Foster, McMeekin and Mylan, 2012; Bui ez a/., 2019; Russell e al.,
2020). For example, as almost 90% of the global grain trade is controlled by four agribusiness firms
— a change in sourcing policy by a big corporation might entail a change in regulation across the
sector (Murphy, Burch and Clapp, 2012; IPES, 2015). Besides, big agribusinesses investments in
R&D provide these players with a way to grow their influence in framing global problems (i.e.
global productivity challenges) and then provide a solution which in turn raise demand for their
products (i.e. input-responsive crops and breeds). At the same time, political actors also have a
role in the process of change, as they are rarely willing to propose transformational policies. Gains
from such policies might not be observed in the short term (i.e. within the election cycle) or
politicians do not want to jeopardize their chances of (re-)election by proposing measures that
“row against” the established culture and beliefs (IPES, 2016; Frimpong Boamah and Sumberg,
2019; Radulovic, 2005).

With food and feed markets develop around specific crops, infrastructures and inherent logistics
are set up to accommodate the collection, processing, storage, and marketing of these crops, to
the potential detriment of others. Yet, infrastructure was rarely termed as a “lock-in” per se and
was rather discussed on the sidelines (34 papers), and almost solely in the STS research domain,
which recognises the importance of infrastructural arrangements for switching to different
production and consumption pathways. For example, Meynard et al. (2017), argue that even when

there is evidence that grain-legumes would contribute to cutting down GHGs emissions, adoption
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and diffusion of these crops is faced with critical infrastructural barriers at all level of the value
chain, from collection to food and feed processing firms, which would face higher transaction
costs for minor species than for dominant ones. A similar case is presented by Magrini, Béfort and
Nieddu (2018). Several sources mention infrastructural developments (or lack of) as a factor that
hampers change within agri-food systems (Thompson and Scoones, 2009; Clar and Pinilla, 2011;
Pradhan and Mukherjee, 2018; Hale, Schipanski and Carolan, 2020), without however discussing
the wider implications of this. Infrastructural rigidities cross the boundaries of the agri-food
sectors, as they also involve transport and energy systems. In this view, it is argued that the use of
renewable energy sources in the food value chain is key to meet sustainability targets (see for
instance (Radulovic, 2005; Beilin, Sysak and Hill, 2012; Kimmich, 2016). However, this issue

remains mostly overlooked in the selected publications.

Research and innovation priorities have a crucial role in shaping agri-food innovation and policy
trajectories (IPES, 2016). This theme appears mainly in the STS and FS domain, even though it
still remains marginal compared to other explanations. Central to the explanation of resistance to
change in research priorities, practices and innovation narratives, is the argument that the
institutional setting of (particularly) public agricultural research create a lock-in that supports (path
dependant) research trajectories misaligned to the transformation of agri-food systems (Hall and
Dijkman, 2019; Klerkx and Rose, 2020). This institutional setting includes: the way priorities are
set and research capabilities built; professional reward systems for scientists; a low-risk attitude by
research funders; inappropriate patterns of partnership; a lack of complexity aware evaluation
practices; and disciplinary fragmentation poorly aligned with transformational challenges (Turner,
Klerkx, Rijswijk, ez /., 2017; Hall and Dijkman, 2019; Glover ez al., 2021). This manifests in: short-
cycle projects developing incremental solutions (IPES, 2016; Hall and Dijkman, 2019); legacy plant
breeding programmes misaligned to current development priorities (McGuire, 2008); the
reluctance of researchers to switch to new topics (Vanloqueren and Baret, 2009); public research
strategies, driven by funders, adopt private sector market demand principles at the expense of a
portfolio approach adapted to the uncertainties of agri-food system transformation (Glover ez al.,
2021) and a lack of consideration of the directionality of agriculture and food innovation and its
relevance to societal grand challenges (Herrero ez al., 2021).

The existence of more concealed dynamics in the setting of research and innovation trajectories —

and how they support the stazus quo — is also offered as an explanation to resistance to change. For
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example, it is argued that, stemming from the Green Revolution, the “modernisation” of
agriculture-thinking has gradually taken over in the research for development discourse, with a
steady body of research developing around “production-innovation” and “growth” narratives
(Thompson and Scoones, 2009). In these narratives, technology-driven economic growth is
presented as the way forward to feed the world and has gradually become systemically embedded,
shaping monitoring and evaluation frameworks that measure success in terms of “total yields of
specific crops, productivity per worker, and total factor productivity” (IPES, 2016), investment
and funding allocations, and production-oriented research agendas (Thompson e# al., 2007; IPES,
2016). These dominant research and innovation narratives create lock-ins blocking alternative
research narratives, labelling them as “micro-project scale” and relegating them to a background
shelf (Flor e al., 2020; Anderson and Maughan, 2021). This argument is also supported by Hall
and Dijkman (2019) who discuss how productivist and technology-centric approaches keeps the
current agri-food system transformation narrative stuck into “linear and component change
logics”.

The progressive privatization of agricultural research, which aims to secure returns on investment
and focuses on a small number of tradable crops and technological innovation (especially the ones
for input-responsive agriculture) further secures the production profitability narrative (IPES, 2016)
at the expense of sustainability concerns. As governments’ funding to research institutions
decreases, these need to rely on the private sector, whose investments oftentimes aim to recover
the cost in terms of production volume, rather than to deliver global food security or sustainability
(IPES, 2016). Thus, even if alternative discourses (e.g. agroecology, integrated pest management)
are gaining increasing attention, current research trajectories are still locked-in the historically
established, industrial/modern agticulture model that ranks productivity goals above sustainability

ones (IPES, 2016; Baret, 2017; Anderson and Maughan, 2021).

4.5  Discussion: towards an explanation of resistance to change of agri-

food systems
This systematic review showed how different research domains understand and explain the
phenomenon of resistance to change. It also identified different six explanations of resistance that
emerged as recurrent themes in the selected literature. This section identifies i) research gaps within
the selected literature; ii) it offers insights into the causes of resistance to change in direction of
change of agri-food systems are presented above; iii) it discusses the implication for future research

on directionality changes in agri-food systems.
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The three research domains, namely the AS, FS and STS discuss different aspects of resistance to
change. The AS mostly provides insights on dynamics of change at the farm level of scale, mostly
showcasing how technology choices and individual behaviours hamper the switch to more
sustainable production patterns (Wilson and Tisdell, 2001; Gongalves ¢f a/., 2015). By contrast, the
ES captures the patterns of power and politics that shape food system trajectories at the global
level. The STS adopts a more holistic approach, highlighting the interplay of different factors
creating resistance at multiple levels of scale and amongst a variety of actors. Yet, this literature
could be that it focuses majorly at the regional and country-level, giving relatively less attention to
the macro-level forces and players that shape global agri-food systems (which are, however, well
discussed in the FS research domain). The argument that the STS literature needs to give more
attention to the power and politics dimension is well present in the literature (Markard, Raven and
Truffer, 2012; Hinrichs, 2014; El Bilali, 2019b).

Thus, the analysis showed that each research domain has inherent research gaps (more or less
pronounced)— this calls for more transdisciplinary dialogue between different research domains,
already well acknowledged in the research community but only partially implemented in practice
(Markard, Raven and Truffer, 2012; Hinrichs, 2014).

Another gap concerned the geographical focus of the publication. A large portion of the studies is
set in HIC. Even if this might be caused to the specific keywords used (i.e. a wider search might
have found similar concepts expressed through different terminology), this finding aligns with
previous studies that highlighted how there is still limited evidence and understanding of how
change happens in LMICs (Kohler ez al, 2019; Ojha and Hall, 2021), and is mirrored in recent
reviews in relations to the topic of transition and transformation in food systems, that seems to be
predominantly studied in HIC (El Bilali, 2019b; Melchior and Newig, 2021). Still, needs further
study to better evaluate whether this bias is simply an issue due to the keyword choice or rather is
a symptom of an existing gap around our understanding of processes of change in LMICs.
Besides, it emerged from the literature that certain explanations of resistance remain under-
investigated, in particular infrastructure and research and innovation priorities. This needs more
attention. As an additional point, even though agri-food systems clearly have interlinkages with the
transport and energy sector, which impact their overall sustainability, these interlinkages are
neglected in the literature. Despite extensive evidence that path-dependencies and lock-ins are well
present in these two sectors energy and (Unruh, 2000; Barter, 2004; Klitkou e# al., 2015; Seto et al.,
20106; Trencher ez al., 2020), how these dependencies intertwine with agriculture and food and

contribute to deepening resistance to change is a neglected topic.
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While the has surfaced six thematic explanations of resistance to change, a degree of ambiguity
with the terms lock-ins and path dependency means that a clear picture of cause-effect relations in
the resistance process is muddied. So, for example, some analysis argues that institutional settings
are a lock-in, shaping the behaviour of farmers, consumers or research organisations etc.
(Zukauskaite and Moodysson, 2016; Leta ez /., 2020). However, the analysis also discusses path
dependencies in institutional settings, where policies and other incentives persist to, for example,
encourage production at the expense of environmental and other considerations (Orderud and
Polickova-Dobiasova, 2010). Yet the persistence (path-dependency) of the institutional setting
means that institutional setting also act as lock-ins to other areas perpetuating path dependency in
the development of the agri-food system in its existing direction. In the same fashion, technology
can be viewed as a lock-in, blocking out alternative technologies (Hammond Wagner ez a/., 2010).
At the same time the skills, capability and institutions that build up around technology create a
path dependency in technology choice and in doing so reinforce the path dependency of the agri-

food system as a whole (Magrini e al., 2018).

This is the inability of the concepts of lock-in and path dependency to clarify cause-effect
relationships. It part, this is due to the ambiguous way these terms are used in much of the analysis
of agri-food systems. However, it is also partially a result of the inability of these terms to represent
the dynamic interplay and interdependence between lock-ins and path dependencies that take place
at different physical and temporal scales and domains of the agri-food system. For example,
analyses do not make a clear distinction between the historically remote causes of path dependency
(a resistance to change in direction) (for example, establishment of the industrial agriculture model
in the period following the Second World War (De Schutter, 2014)) from the more immediate
proximate causes (lock-ins) which contribute to the perpetuation of the direction of change such
the consumers expectations of cheap food round or the concentration of power in agro-industries
(Clapp and Ruder, 2020; Foster et al., 2012; IPES, 2016, 2017; Swinburn, 2019) that are themselves
path-dependent. In other words, the way these concepts are used struggles to distinguish whether
factors reinforcing the current direction of change are a cause of resistance or an effect of other

historical and proximate factors. This seems unsatisfactory.

It would be much more useful to conceptualise the six thematic explanations of resistance to

change that this review has identified as sub-domains of path dependency, recognising that they
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are interdependent and co-evolving and that they simultaneously manifest as an effect (a path-
dependency) as well as cause (lock-in). This helps to reveal that it is the collective, reinforcing
nature of these sub-domains of path-dependency that cause resistance to change in the agri-food
system as a whole. Based on our exploration of the explanations of resistance to change in direction
of agri-food systems, we believe these sub-domains of path dependency are: technology choices,
institutions and policies, attitudes and cultures, infrastructure, power and politics, infrastructure,
research and innovation priorities, practices and narratives (Figure 4.5.2).

This whole system reconceptualization of resistance to change shares much in common with the
STS concept of a socio-technical regime (Geels, 2004; Lamine e7 a/., 2012; De Herde ez al., 2019;
Morel et al., 2020). It also aligns with calls for the reframing of innovation for transformation as a
whole of system endeavour rather than a task of individual stand-alone technical, institutional or
other innovations (Schot and Steinmueller, 2018), and with current perspective suggesting the

bundling of innovations to progress agri-food system transformation (Barrett ez a/., 2020b).
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Recent literature has highlighted that our understanding of processes of change remains largely
theoretical (Oliver 7 al., 2018), and that our knowledge on how transformative processes can be
designed and managed in practice remains a much-contested interrogative (Cohen and Ilieva,
2015). It has been argued that to enable a directionality change we need to tackle the feedback

mechanisms that keep the system in its current unsustainable state (Oliver ez a/., 2018), and that we
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need much more inter- and trans-disciplinary approaches (Francis ez a/., 2008; Hinrichs, 2014,

2016).

The systematic review revealed that we need a much more profound and systemic understanding
of how directionality changes can be unlocked in agri-food systems. On the one side -as discussed
in the previous paragraph — we need deeper analysis to unravel the proxy and remote causes that
anchor us to an unsustainable trajectory of development. On the other, it demands the recognition
that technology or policy fixes are -if enacted in isolation- insufficient to tackle today’s challenges
(Drottberger, Melin and Lundgren, 2021). The interconnected and self-reinforcing nature of the
factors that create resistance to change, highlighted in the review, requires a reframing of
innovation as a systemic process, where innovation does not merely refer to innovation in a//
components of the system (technologies, infrastructure, institutions, individual behaviours,
research and innovation priorities, patterns of politics and power) at multiple geographical scales
(local, national, global). However, the analysis of lock-ins, path-dependencies and inertia
highlighted a much more concealed issue in the way we frame change: an issue of the femporality of
change. The path-dependent nature of agri-food system ensures that until a directionality change
is attempted on a single component of the system — the others, self-reinforcing factors, ensure that
the impact of this change is limited, and cannot alter the overall system trajectory. For instance,
despite increasing advocacy for implementing agroecology, this research narrative is kept at bay by
all other factors — not only dominant research priorities that support industrial agriculture, but also
behavioural preferences (that also involve technology choices) towards historically established
production modes, infrastructure that supports the most profitable crops (such as wheat),
institutional settings and policies that still favour industrial agriculture, and power players that

ensure the dismissal of agroecology as a micro-scale project (Thompson ez al., 2007a; IPES, 2010).

The issue of temporality is thus crucial when aiming for directionality changes — yet still largely
overlooked. The systematic review shed light on the need for multiple changes (i.e., in policies,
technologies etc.) to happen on the same temporal scale — or on the need for all the factors
reinforcing unsustainability to be re-directed towards a sustainable trajectory sizultaneonsly.

However, how this new framing of innovation can be implemented in both theory and practice
requires further attention, especially in light of the current path-dependency of research priorities

to still conceive change as a short-term and linear process.
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5. Path dependency disruption as starting point for agri-food

system transformation? Insights from a case study in South

India

“MALUM CONSILIUM QUOD MUTARI NON POTEST.”-
“BAD IS THE PLAN THAT CANNOT CHANGE.”

PUBLIUS SYRIUS

Abstract:

In response to the growing interest around the ability of niches and grassroots initiatives to
stimulate agri-food system transformation worldwide, this chapter explores a case study of a Non-
Pesticide Management initiative in South India, that the researchers believe might be an example
of an ongoing transformation. Over a time-span of 20 years, the initiative seemed to be able to
build an alternative pathway that grants more environmentally sustainable, economically viable and
just outcomes. The chapter attempts to clarify the often ambiguous features that characterise
transformation by employing a path dependency framework (presented in Chapter Four). Then,
drawing from the case study history and going beyond the framework, the chapter discusses
possible factors that might enable niches to open the way to alternative and sustainable production

and consumption patterns, to finally highlight some venues for future research'.

18 This chapter is being prepared for submission in the “Innovation and Development” journal. Expected
edits will mainly include shortening the case study section to reduce word count. The thesis’author will be

first author in the paper, followed by Andrew Hall, Giacomo Zanello, and Tim G. Williams.

96



51 Introduction

The recognition that a shift to sustainable production and consumption patterns worldwide is the
only way forward to “protect our common futures” (IPES-Food & ETC Group, 2021) has become
increasingly central in research and policy debates over the past ten years (Barrett ez al, 2020a;
Webb et al., 2020). While the topic of “sustainability transitions” or “transformations” in agti-food
systems (and beyond) (El Bilali, 2019a; Melchior and Newig, 2021) is receiving growing attention,
a constellation of place-specific, highly diverse, and often spontaneous initiatives across the globe
has started to blossom, all attempting to move, in their own and place-specific way, towards more
sustainable system states (Bennett ez a/., 2019; Michel-Villarreal ez al., 2019). Frequently driven by
until-now marginalised actors (Pereira, Frantzeskaki, ez a/, 2020; Anderson and Maughan, 2021),
such as local communities, grassroots movements, and Indigenous Peoples, these processes are
challenging the unsustainable direction of development of current systems in favour of
fundamentally different pathways rooted in principles of environmental viability, social justice,
food sovereignty and equity (Pereira, Frantzeskaki, ez /., 2020; Sage, Kropp and Antoni-Komar,
2020; Anderson and Maughan, 2021).

It has been remarked that many of these transformative processes have been happening in niches
(Darnhofer, 2014; Bui ez a/., 2016b; Bui, 2021), protected spaces where innovation can emerge and
be experimented with. When discourses around transformation initially surfaced, niches were
considered spaces where small networks of actors could experiment with novel technologies (and
associated rules and practices) while being protected by market selection (Kemp, Schot and
Hoogma, 1998; Rotmans, Loorbach and Kemp, 2007). In recent years, however, the idea of niches
expanded to refer to spaces where innovation was not conceived as purely technological, but also,
as all novel practices and rules spanning across not only technological but also ecological, cultural,
social and economic domains (Bui ¢# a/., 2016a; Hall and Dijkman, 2019; Mawois e a/., 2019). A
“signature feature” of transformation seems, in fact, to be the presence of innovation in a//
elements of the system (Ojha and Hall, 2021). Such innovation would manifest as interconnected
shifts in existing behaviours and knowledge, capabilities and skillsets, consumer practices and

markets, as well as infrastructure, institutions and policies (OECD, 2015).

However, to date, how an ongoing transformation can be detected in practice, and how niches can
trigger such transformation remains an unknown (Berkhout, Smith and Stirling, 2004; Bui, 2021).
On the one hand, initiatives that are cited as transformational examples often do not in

truth exhibit the core features of a sustainability transformation (Ojha and Hall, 2021; Kirchherr,
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2022) — creating ambiguity in what transformation actually indicates and raising the risk of voiding
the term of its meaning (Feola, 2015; Scoones ez al., 2020). This creates a “fuzziness” for identifying
ongoing transformational shifts.

On the other, subject to unpredictable, non-linear dynamics, as well as unforeseeable
shocks (FAO, 2021; Parker, 2022), the agri-food system space is an extremely difficult space for
niches to navigate and unlock change in (Fares et al., 2012; Magrini et al., 2018; Sutherland et al.,
2012). What factors and enablers can allow niches to start unlocking a transformation -and thus,

challenge the unsustainable status quo — remains uncertain (Kohler e a/., 2019; Bui, 2021).

This paper uses a novel path-dependency framework by Conti et al. (2021) to investigate a case
study of a Non-Pesticide Management (NPM) initiative in South India (Box 5.3) - specifically, in
the Andhra Pradesh and Telangana states. The authors believe that the NPM initiative, and the
two organisations associated with it, the Centre for Sustainable Agriculture (CSA) and its
commercial offspring, the Sahaja Aharam Producer Company (SAPCO), might be an example of
an ongoing agri-food systems transformation in the states. The paper is structured as follows: after
briefly describing the framework and the methodology, the paper presents the case study. The
framework is used to trace the history of the NPM’s initiative, as well as a tool to assess whether
a transformational shift is ongoing. Then, the paper discusses how the niche could trigger an agri-
food systems transformation, not only by using the framework but also going beyond it to observe
and identify key events and actions that have enabled the initiative to establish different production
and consumption patterns. Finally, the implications of the case study for the broader debates and

action for transformation are discussed.

5.2 Transformation as path-dependency disruption: a framework

That a sustainability shift in agri-food systems would imply more than simple policy or technology
fixes within existing development trajectories is now well-recognized (Drottberger, Melin and
Lundgren, 2021; Barrett e al, 2022). Whereas over the past 50/60 years, global agti-food systems
have been oriented towards the delivery of economic growth - often favouring incumbent players
and poorly tackling justice and environmental preservation concerns (Thompson ef al., 2007;
Swinburn, 2019)- the new century agenda has demanded that agri-food systems are made to
deliver fundamentally different outcomes, well-illustrated by the Sustainable Development Goals
(SDGs) (Barnhill and Fanzo, 2021; Willetts, 2022, 2023). This implies fundamentally redrawing
current systems to ensure that all systems are cumulatively directed towards the delivery of

sustainability (Scrase ez al., 2009; Sen, 2014; Bui ef al., 2016a; Diercks, Larsen and Steward, 2019;
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Mawois e# al., 2019). For this, the concept of “system innovation” (Hall and Dijkman, 2019) has
been increasingly employed to describe how transformative changes (i.e., changes along different
trajectories of development) are needed to reshape the architecture of the system itself - its
functions, the values that underpin actions and outcomes, and the way the system’s performance
addresses different social, economic and environmental objectives (Leach e a/, 2012; Patterson ez
al., 2017; Barrett et al, 2020a; Klerkx and Begemann, 2020). The path-dependency framework
proposed by Conti et al. (2021) (Figure 4.5.2) is useful to illustrate this idea, as it shows how system
innovation can be understood as the disruption and consequent innovation in path-dependency
elements perpetrating unsustainability. The framework shows that transformative changes in
multiple path-dependent system elements (labelled as “sub-domains of path-dependency” — i.e.,
technologies, behaviours, policies, R&D activities, infrastructure — see box 5.2) are indispensable
to redesign the system (or achieve system innovation). The framework stresses that without
changes in a// these elements path-dependency at the system level will unlikely be breached,

impeding the re-direction of this system towards sustainable outcomes.

It is important to note that the framework contains an inherent temporal component. This means
that, for instance, the adoption of novel technologies might hinge on changes in behaviours that
build the skills and capabilities to use the technology, or infrastructural changes that allow to deploy
it (e.g., in the case of renewable energy use). Differently, initial policy changes (e.g., towards
sustainable production) might spur Research and Development of new technologies, while
nudging behavioural changes at the farm scale. Thus, pathways of path-dependency reformation
may unfold differently in different contexts, making “temporality of change” key to understanding
transformation. Besides, some path dependencies may be easier to disrupt than others (e.g., due
to the political power of vested interests), so transformative change can be instigated by the
progressive disruption of path dependencies, with earlier disruptions creating momentum for

subsequent disruption in other elements (Conti, Zanello and Hall, 2021).

The idea of path dependency employed in the framework is used to illustrate the idea that initial
choices in the past influence present decisions — or “initial moves in one direction elicit further
moves in that same direction” (Kay, 2003). The framework thus suggests that with the post-
World-War 2 choice to “industrialize” agriculture, a set of interlocking elements in the
agricultural and food system space was oriented towards the maximising production instead of

pursuing sustainability (at that point, not a major concern). Thus, technology and technologies
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choices, attitudes and behaviours, policies and institutions, infrastructure, patterns of power and
politics, and research priorities were built to fulfil that outcome and, over time, became “sub-
domains of path dependency”, became mutually reinforcing and ingrained unsustainability in
agri-food systems, which is now difficult to dislodge. These sub-domains of path-dependency
are:

Technology Choices. Once a technology is chosen, agri-food system players develop new
skills and knowledge that allows them to employ the technology, creating a mutually reinforcing
mechanism in which cognitive routines, practices, learning patterns and experiences become
entrenched with the technology, making it a socially embedded practice.

Attitudes and Cultures. Once certain behavioural patterns become established, they are
difficult to dislodge. For instance, farmers might adopt certain cropping patterns and be
reluctant to change them, while consumers can who become accustomed to certain buying and
consumption (e.g., cheap junk food).

Infrastructural rigidities. With food and feed markets develop around specific foods,
infrastructures and inherent logistics are set up to accommodate the production, processing,
distribution, and marketing of these foods, to the potential detriment of others.

Policies and Institutions. On the one side, policies tend to be set on the same lines as the
previously established ones — with past policy adoption explaining future as evidence of path
dependency. On the other, institutional settings, once established, form a set of norms, laws,
formal and informal rules that tend to persist over time.

Power and politics (or the political economy of agri-food systems). Powerful actors in the
food system have considerable interests in maintaining the current, profit-oriented direction of
food systems, and therefore use their power and influence to shape the direction of change in
ways that support their interests and values and maintain the status guo.

Research and innovation priorities, practices, and narratives. Once certain research
priorities and innovation trajectories are set, a system develops around them, including
professional reward systems for scientists, patterns of partnerships, funding modes among

others. These keep shaping research agendas towards certain directions of change.
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5.3 Methodology

Complex socio-technical and ecological change processes (specifically, of transformation) can
hardly be computed in quantitative terms (Hall, Sulaiman and Bezkorowajnyj, 2007; Hall and Clark,
2010). Instead, they have many facets and causal links between multiple phenomena are not
immediately apparent (Yin, 1994; Baxter and Jack, 2008; Royer, Bijman and Abebe, 2017; Vilas-
Boas, Klerkx and Lie, 2022). Therefore, the paper conducts a qualitative case study (Baxter and
Jack, 2008) to gain an in-depth understanding (Fidel, 1984; Baxter and Jack, 2008) of the events

that, over more than 30 years, led to deep changes in production and consumption in South India.

The paper thus combines a purposive search for relevant information and semi-structured
interviews. The purposive search includes published documents that provide information on CSA
and SAPCO such as journal articles, reports, government documents, academic and technical
literature, following a strategy similar to Glover ez a/. (2021). The search for relevant publications
was conducted on ScienceDirect, Google Scholar, and Scopus, using “Non-pesticide
management”, “India”, “Centre for Sustainable Agriculture”, “Sahaja Aharam Producer
Company” as  keywords. The  organisation’s  websites  (https://csa-india.org/;
https://www.sahajaaharam.com/) were also searched for relevant documents and information.

Semi-structured interviews were conducted with members of CSA and SAPCO who, based on

their involvement in the organisation, could provide relevant information about the initiative.
These include: the Executive director (CEO) of SAPCO, the funder of CSA (who is also SAPCO
executive director), six directors of farmers’ producers’ organisations (FPOs) composing SAPCO
and two FPO CEO, the program officer for the Organic certification released by CSA, the
procurement and packaging managers, the SAPCO store manager, as well as farmers and
consumers (who often are the farmers adopting NPM methods themselves). Data was collected
after the obtention of the Ethical Clearance by the University of Reading (UoR) (Ethical clearance
number: 001827). Semi-structured, in-person interviews were conducted with the selected
participants, who were insured that their identity would be kept anonymous. The interviews begun
with an explanation of the study, to then proceed with asking the interviewees the pre-decided
questions. If these questions were decided « priori, however, the interviewees were encouraged to
expand on answers to talk about what they deemed relevant, and were sometimes probed by the
interviewer to provide additional comments, insights or explanations on elements that were
deemed relevant for the case study (such as possible elements of path-dependency, and how they

were overcome).
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The full list of questions used in the interview can be found in Annex II, together with the granted
ethical clearance form, the summary of all interview transcripts, extensive case study summary and
image reproduction permissions (for Figure 5.4.5).

Data was then analysed thematically, using the sub-dependency domains presented in Box 5.2 as
guiding themes for the analysis (Braun and Clarke, 2006). During the interviews, specific attention
was paid to whether the interviewees would mention one of the sub-dependency domains, i.e.,
technologies, behaviours, policies, R&D activities, infrastructure. Besides, the interviewer
remained aware and open to discovering and investigating of possible other elements that might

emerge from the interviewees’ experiences and observations beyond these pre-defined domains.

This case study documents the progress development of a sustainable approach to food
production and consumption. As a bundle of issues caused by the GR plagued the Andhra Pradesh
and Telangana states, CSA, a grassroots farmer empowerment agency, and, later, its commercial
offspring SAPCO, promoted a technological innovation (NPM, box 5.4) as a solution to address
interconnected environmental, social and economic problems.

These two organisations over time altered behaviours both in terms of farmers ‘production
practices and consumers” purchasing and eating habits. They also prompted considerable
infrastructural and institutional innovations. By acquiring their own infrastructure, they ensured
more equitable distribution of profits (with increased profit margins for farmers), while
empowering farmers through the set-up of democratic cooperative structures. CSA and SAPCO
evolved in response to a continuously changing context, taking advantage of multiple
opportunities, such as the attention of media or the State”’s government new needs for sustainable
solutions, as a way to expand their outreach. These two organisations gradually became (i) a profit-
making venture that remains democratic and socially just; and (ii) a regulatory body that can
provide formal certifications for food and other products, and an organisation capable of altering
the existing infrastructure to accommodate sustainability and equity concerns.

Thus, from counting only a few small villages under NPM in the early 2000s, CSA and SAPCO
are now engaging with more than 50°000 farmers directly while reaching more than 200,000

farmers through their services (http://csa-india.org/programs/). They helped more than 600

villages transition towards organic agriculture and supported the set-up of more than 400
cooperatives in Andhra Pradesh and Telangana. CSA and SAPCO have opened three shops and a
franchise selling more than 200 different products to respond to increasing consumer demands —

to date, one of the main issues is supplying enough products to meet the fast-growing demand.
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Currently, state governments frequently consult CSA for possible R&D activities to promote
organic farming. Apart from Andhra Pradesh and Telangana, CSA’s action in supporting NPM
extends to 10 other states: Maharashtra, Tamil Nadu, Karnataka, Punjab, Himachal Pradesh,
Sikkim, Manipur, Nagaland, Chhattisgarh and Odisha. Recently, CSA has been actively involved
in the drafting of an Organic Farming Policy in Kerala, Odisha and Madhya Pradesh. CSA and
SAPCO's primary mission has become to help the government (nationally and at the state level)
“in transitioning towards economically viable and ecologically sustainable agriculture”

(https://fpohub.com/about/).

NPM has been defined by Ramanjaneyulu and Rao (2008a) as an “ecological approach to pest
management using knowledge and skill based practices to prevent insects from reaching
damaging stages and damaging proportions by making best use of local resources, natural
processes and community action”. It is based on:

o Understanding the crop ecosystem and modifying it by adopting suitable cropping
systems and crop production practices that enhance soil and plant health;

o Understanding insect biology and ecosystem cycles, while adopting suitable preventive
measures to reduce pest numbers.

o Building farmers’ knowledge and skills in a way that allows them to make the best use
of local resources and natural processes so that it secures present and future
environmental viability

o Promoting community action as a way to ensure fair distribution of profits and benefits,
especially amongst marginalised communities (Ramanjaneyulu ez a/, 2009).

These principles seem to be closely aligned to what IFOAM Organic International has recently
flagged as key principles of organic agriculture — or the principle of health, the principle of

ecology, the principle of fairness and the principle of care (IFOAM, 2020).

54 Results

This section illustrates how the path-dependency sub-domains identified in the Conti et al. (2021)
framework were (if implicitly) identified by CSA and SAPCO as structural problems (e.g. land
degradation due to intensive chemical use, policy and infrastructure shifts, urbanisation and
consumption changes) health (section 5.4.1). Then, by retracing CSA and SAPCO history, the case
study proceeds by highlighting how these different path-dependency domains were gradually
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disrupted over the years. In particular, the framework’s lens retraces the case study history and
allows to capture:
1. The initial technology and behavioural changes that CSA prompted (section 5.4.2);
1. The infrastructural and institutional changes that were critical to break out of
infrastructural rigidities and a lack of more democratic stractures for farmers (section
5.4.3);
1i. The leveraging of behavioural changes (and more widespread awareness) as a way to
overcome a path-dependency in policy (5.4.4);
iv. New regulatory, policy and behavioural changes as a way to foster CSA and SAPCO’s
outreach (5.4.5).

In the early 60s, geopolitical conditions promoted the Green Revolution (GR) in India. This initial
historical choice, motivated by concerns over both economic growth and possibly insufficient food
supply for a fast-growing population, promoted the modernisation of agriculture through
technologies such as high-yielding varieties/hybrids and chemical inputs (Ramanjaneyulu 7 af,
2009). The GR aimed to alleviate poverty and raise food security by providing rural farmers higher
income and production using these new technologies. However, in the South Indian study area,

like many other locations in South Asia, the GR also had unexpected and negative consequences:

A shift in farmers’ practices (and knowledge of those) towards intensive chemical input
use. While farm productivity initially increasing, farmers gradually lost knowledge around natural
farming practices that had been used for centuries (Kumbamu and Stone, 2015). However,
chemical inputs started to have environmental consequences (e.g., damaging soils, polluting the
water) ultimately making farmland less fertile. Besides, pesticides created health issues for farmers
spraying the them as well as for people consuming the crops (Ramanjaneyulu and Rao, 2008a).
These issues ranged from mild symptoms such as rashes and coughs to more serious health
problems that would emerge years later, such as cancers, immunotoxicity and disruption of the

endocrine systems (Roberts and Reigart, 2013).

A shift in policy and infrastructure. Initially supporting the GR through, for instance, integrated
food grain price support, storage and public distribution system, in the 1990s onward policy further
accommodated this mode of “modern” agricultural development. For example, India’s economic

liberalisation in 1991 promoted several changes (in trade, private and foreign investment, taxation,
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and fiscal discipline) to boost economic growth (Vaditya, 2017). These changes resulted in cuts to
farmers’ profits by around 40%, due to increased chemical input costs. While R&D investments
were directed towards the development of new, high-yielding varieties (Kumbamu and Stone,
2015), this shift to industrial and chemical inputs concentrated the power in the hands of big
agribusinesses in the post-economic liberalisation era where state owned agricultural input agencies

where replaced by private enterprises.

Progressive urbanisation and consumption changes. While the urban poor suffered from a
lack of access to (healthy) food, the availability and increasing popularity of junk and fast foods,
coupled with limited awareness of nutrition, led middle and higher-class consumers to shift from
traditional diets (rich in pulses, vegetables and fruits) to overconsumption of nutrient-poor food

(Rajendran, 2022).

These issues prompted the establishment in the late 1980s of the Centre for World Solidarity
(CWS), a Hyderabad-based Non-Governmental Organisation (NGO). Its objective at that time
was to help farmers respond to increasingly persistent pests and weed problems'” and at the same
time reduce their reliance on costly chemicals by applying principles of NPM. This was at a time
when the concept of “organic agriculture” was at the very margins of consumer and political
consciousness. CWS encouraged and supported farmers in one village to shift from chemical
inputs to NPM by trialling the new techniques on small patches of their land and later expanding
this area. Initial successes built credibility for NPM, encouraging more villages to adopt the new
practices (Nair, 2009). However, CWS was not an agriculture-focused NGO and had no solid
research background in agriculture (Vicziany and Plahe, 2017). Soon after beginning, it had to wind

down its agricultural operations to focus on other domains of rural development.

In 2004, a major shock affected Andhra Pradesh and Telangana®. An acute water shortage coupled
with continuous and diverse pest attacks caused huge losses for already indebted farmers and led

to 1,200 farmer suicides in less than three months (June-August (Ramanjaneyulu and Rao, 2008a;

19 Mainly in terms of controlling red hairy caterpillars. These are a pest of rainfed crops like castor,
groundnut, cotton, etc. These used to invade farms in large numbers, despite the use of chemical pesticides,
and caused huge losses. The red hairy caterpillars were brought under control, without using chemical
pesticides, through effective interventions such as bonfires, trap crops, etc.

20 The two states separated in 2014. Before that, Telangana was part of Andhra Pradesh.
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Nair, 2009). As a response, an agricultural scientist previously involved with CWS saw the potential
of NPM to help farmers respond to interconnected environmental hazards and established CSA
as an NGO dedicated to expanding NPM. He recovered pre-GR knowledge of traditional and
environmentally sound agricultural practices and integrated them with his scientific background to
improve and further develop NPM techniques. To leverage NPM’s potential to the fullest, the
scientist understood the need for immediate changes in both technology choices (i.e., costly and
environmentally damaging chemical inputs) and behaviours, both farm-level adoption of new
practices and changes to consumption practices. He also recognised the need for consistent
funding to run CSA.

CSA took a three-pronged approach which combined supporting the use of new production
techniques, leveraged added value in products, and secured financial sustainability.

CSA took a three-pronged approach:

Supporting the use of new production techniques. CSA started to provide technical support
and carry out capacity-building programmes. NPM is more knowledge-intensive than chemical-
intensive production. Techniques such as farmers’ field schools (FFS) were used to train farmers
to understand pest infestations so that they could tailor their responses to the specific pest issues
in their own fields, and test the efficiency of different non-pesticide treatments. Farmers who
practised NPM often shared their successes with other farmers, thus contributing to the awareness

of CSA’s actions and novel practices.

Leveraging added value in products. NPM is knowledge and labour intensive. However CSA
recognised that food produced in this way had added value both in terms of their sustainability
credentials as well as potential health benefits to consumers. This added value had to be reflected
in the price of the product. demanding a higher price required building awareness among
consumers about the dangers of consuming foods produced with pesticides and the benefits of
healthier diets. This awareness was scarce in the early 2000s. CSA’s solution for this was the
establishment of a “special” market for vegetables and fruits (initially, only these products were
produced under NPM). Twice a week, farmers would come to the market in Hyderabad and talk
directly with consumers, explaining how food was produced without pesticides. Gradually, this
created awareness and encouraged changes in some consumers’ food purchasing and consumption
habits, although the scale was relatively limited. These foods would also be consumed by farmers
and their families. CSA conducted no formal advertisement. However, urban consumers would
also indirectly boost sales by spreading the word to friends, neighbours, and acquaintances, raising

awareness about the benefits of pesticide-free products.
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Securing financial sustainability. CSA needed funds to conduct research, experiment with
NPM techniques and run farmer field schools. The initial solution was to involve policymakers.
Following a visit by the local state Minister for agriculture in 2004, the government partnered with
CSA, providing funding to bring 3 million acres under NPM, a target met five years later (in 2010).
CSA was also able to obtain international funding from Hivos (Klaver e a/, 2015), a Dutch-based
international development organisation that helps build social movements that strive for just,

inclusive and sustainable societies (https://hivos.org/). These two collaborations helped CSA

financially and increased its credibility and outreach.
From 2005 to 2008, CSA involved increasing numbers of farmers in NPM, “re-skilling” them to
move away from the high-input agricultural model. As awareness spread and NPM solutions

demonstrated their potential, many villages converted z ofo to NPM.

By 2008, both the State and the National governments were explicitly recognising the
environmental and socio-economic damages of the GR and the importance of organic agriculture.
For example, a the Government of Andhra Pradesh states “be need of change in farming system approach
[towards organic agrienlture]” (Government of Andhra Pradesh, 2008). However, a change in the
ruling party in the government of Andhra Pradesh in 2008 ended the collaboration and funding
between the state and CSA. CSA continued training and technical support to farmers by using its
own staff, but withdrawal of government funding created financial limits to the expansion of NPM.
At this point CSA realised that the dependency on uncertain government support was not an
appropriate way to pursue long term goals and that CSA needed to be self-sustaining financially.

The NGO identified two measutres to achieve this.

First, the creation of farmers’ cooperatives and Farmer Producer Organisations (FPOs)*, run by
the farmers themselves. The first advantage of cooperatives was that each would have its own staff
(which would be trained by CSA) to conduct NPM training and advise farmers. This increased

accountability, as the cooperative would be responsible for its personnel and the efficient running

*! Both co-operatives and FPOs operate under cooperative principles. The difference between the two is a
legal rather than a conceptual difference: cooperatives are conventionally registered under the Cooperative
Act, which is a state act. FPOs are registered under the Producer Companies Act, which is a national level
act. Thus, FPOs can operate across state boundaries and government intervention is minimal. A discussion
between the differences or the advantages of each goes beyond the purpose of the paper, and for simplicity,

we use the term “cooperative” to indicate both.
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of operations. It also reduced the load on CSA, who would only train the cooperative staff and
thus less frequently need to visit the expanding number of (often remote) villages under NPM. In
2008, the co-operatives united to create a farmer producer company — the SAPCO, which is a
federation of 23 FPOs and cooperatives, where each has a democratically elected chairperson. This
process of institutionalisation ensured that decisions around SAPCO’s operations would be taken

collectively and democratically.

Second, creating new infrastructure to better market NPM products and grant higher financial
independence for CSA and SAPCO. To operate under their own funding, both organisations
needed to increase production volumes — and thus profit. This was achieved through changes in
the value chain, specifically concerning processing and transport infrastructure. Before CSA,
farmers used to sell their produce to intermediaries (who would take a large profit margin). After
CSA’s intervention, farmers still had to bring their produce to the market themselves. This was
not a marketing strategy that could work at scale. Cooperatives could ensure that larger production
volumes would be achieved, and that produce would be uniform in terms of quality and production
modalities. Cooperatives became “hubs” where farmers could bring their produce without having
to transport it to the market. Besides, CSA wanted to ensure that 50 per cent of the retail price of
the food sold is returned to the farmers, compared to 20-30 % that the farmer gets on the
mainstream market (Vicziany and Plahe, 2017) (Figure 3). The expansion of CSA’s work also led
to new crops produced under NPM, such as cereals, millets, pulses, oils, and spice. These had to
be stored, processed, and packaged”. Progressively, CSA acquired processing facilities (e.g., flour

and oil mills; previously, these operations were outsourced to third parties) managed by SAPCO.

With the opening in 2009 of its first retail store selling organic products in Hyderabad, SAPCO
(with the help of CSA) had managed to build a democratically controlled value chain in which the
farmers agreed collectively about their production and other strategies through their
representatives in SAPCO. The retail store allowed farmers and consumers a more stable outlet

for selling and buying NPM products.

22 Specifically in the case of cereals and pulses, storage was a big problem for farmers. In the rainy season,
they would not know where to store their produce. SAPCO storage facility helped farmers overcome this

challenge.
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Before the establishment of CSA and SAPCO

Farm Farmer sells Middleman Produce Produce Plg)edsut((:)e
roduction to middle- sells at bloc goes to goes to . fta.ilor or
P man level processor distributor
market
20-30 % of the price of the crop goes to the farmer
After the establishment of CSA and SAPCO
Storage &
" I;arrrtli processing Packaging Produce is
produc tog at the facility near sold at the
aggafteg;e SAPCO SAPCO SAPCO
cooberative processing store store
P facility

50 % of the price of the crop goes to the farmer

The growing outreach of CSA led the organisation’s work to be featured in a nationally streamed
and extremely popular TV show, Satyamev Jayate”, which aimed to raise awareness about
environmental issues. The show shed light on the dangers of pesticides and the benefits of
consuming pesticide-free products. Soon after, and in part as a consequence of such media
attention, the Food Safety and Standards Authority of India (FSSAI) analysed common food items
and found that they contained pesticides in quantities 1,000 times higher than permissible limits
(Prasher, 2013; Satyamev Jayate, 2013a).

Thus, several Indian States called for urgent solutions. Organic agriculture was deemed as a
solution that could mitigate environmental degradation (mostly due to monocropping patterns and
chemical use), health issues (linked with exposure to pesticides) and poverty issues (by generating
higher or more stable incomes for farmers). Thus, several government schemes were set up, such
as the Capital Investment Subsidy Scheme, the National Project on Organic Farming, and the

National Paramparagat Krishi Vikas Yojana Scheme (Government of India, 2010c, 2010a). Several

23 The title’s literal translation from Hindi means “Truth alone Triumphs”. The TV show “discusses and

provides possible solutions to address social issues in India” (http://www.satyamevjayate.in/smj3-about-

us.aspx). Aamir Khan, a beloved Bollywood celebrity, brought to the public the dangers of pesticides and
presented CSA as a lead example of healthy products while explaining the benefits of NPM.

109



states asked CSA to provide its sustainability expertise and support changes in both technologies
and production methods, usually in collaboration with local NGOs.

Research started being conducted on CSA; scholars from both Indian and international institutions
came to observe their practices and business model, increasing its visibility. At the same time, CSA
continued expanding its work by further exploring NPM to include new crops and adapting
practices to specific agroecological conditions in each state.

Concomitantly, CSA received recognition for its efforts in terms of farmers’ empowerment.
SAPCO had a democratic structure, which made the government aware of the potential of
cooperative models to further farmers’ rights and reduce the vulnerability of rural livelihoods. In
2013, the government changed its regulations to favour cooperatives. Before 2013, the legislation
for setting up cooperatives was muddled, making it difficult for farmers to apply. New regulations
simplified the process to ensure more farmers could form cooperatives.

The success of CSA was confirmed when the NGO won two national prizes: one for the “Best
Rural Innovation” and one for the “Best Community Management Model”. This symbolised how

both the technology and the institutions received a prize.

In 2016, the CSA funder and SAPCO executive ditector was invited to a TED talk on the
importance of consuming organic foods. The talk went viral. The growing concerns over the
danger of consuming foods produced with pesticides seemed to be the new norm in consumers’
minds. Consumers demanded food that was organically produced and could prove to be so. Thus,
the government was pressured for more regulatory changes. Particularly, it made efforts to
improve an existing “Participatory Guarantee System” (PGS), a system set up as early as 2006 to
certify crops produced under organic principles. Until 2016, the PGS was dysfunctional: the
implementation of the legislation had been scattered, and even if 327 PGS centres were allowed
to certify, the process was slow, the quality controls weak and corruption frequent. Overall, the
certification was unreliable. In 2016, the government started to scrutinise different centres, cutting
their number to 65. CSA applied to become one of these centres, and its new regulatory role
allowed it to make NPM morte credible - and thus more marketable. With the certification, farmers
could sell at a premium price.

In parallel, CSA kept expanding awareness about NPM, partnering with the Grameen Academy to

create “FPOhub” and mentor farmers so that they could independently set-up and manage
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cooperatives™. Consumers were equally involved: SAPCO continued to set up consumer-targeted
initiatives, such as nutritional counselling sessions, urban gardening, household waste management
and composting, water harvesting and recycling activities, along with periodic cooking festivals
and exhibitions. SAPCO also started running activities in schools to create awareness in children
about healthy consumption (Ramanjaneyulu, 2019) (figure 5.4.5).

In 2020, the pandemic threatened the functioning of the retail stores, as lockdowns made it hard
for the products to move from remote locations to the stores, while the processing hubs had to
initially halt production. However, CSA and SAPCO quickly resolved these issues by making
several transport and storage adjustments and, ultimately, selling even more products to consumers
who were more than ever aware of the importance of nutrition for better health. Besides, the
success of the cooperatives in empowering smallholder livelihoods ensured the support of the
government in terms of cooperative-friendly policy measures, such as i) an income tax exemption
on cooperatives (2019); ii) a guarantee of subsidies for the first three years of a cooperation’s
operation (in particular, covering administration costs) (2020) and iii) the set-up of a National

Ministry solely dedicated to cooperatives (the Ministry of Cooperatives) (2022).

Linking Organic Producers and Consumers

BETTER LIVELIHOODS FOR FARMERS... BETTER FOOD FOR CONSUMERS

Scientific Organic Approach

Farmers are trained in organic/natural farming
practices and supported to manage

organically
Farmers owned Supply chain

All the operations from production, processing,
packing distribution are taken up at

farmer/FPO owned units
Fair Price to Farmers

Ensure farmers getting more than 50% of
consumer price and remunerative enough to

cover costs+

100% Organic Integrity

All farmers, collection centres, processing and

packing units are certified and traceable

Consumer Education

Engage consumers to make better choice of
food, nutritional counselling

Reduced Ecological Footprints

Each product has reduced ecological foot print

in terms of energy, water and chemical use

** The program includes mentoring support to develop viable business strategies, promoting market
linkages, setting up infrastructure facilities for FPOs, input and digital services and legal compliances

supportt (https://fpohub.com/).
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5.5 Discussion

Evolving and changing over a time-span of 20 years, the case study is an illustration of the
importance of bundling different forms of innovation in the system’s transformation process
(Barrett et al., 2020b). It also shows and way innovation needs to be wide-ranging and context-
appropriate. This is in both spatial sense, for example innovation suitable to the specific Andhra
Pradesh and Telangana condition, and in a temporal sense for example, at the right time to exploit
certain opportunities, but also acknowledging the length of time some elements require to undergo

change and disrupt path-dependencies and open the way to system innovation.

While the framework helps clarify the features of transformation, and assess whether one is
ongoing (or less so), in order to identify the enablers of transformation it is critical to look at the
totality of the history of the case study — which goes beyond the framework — to understand what
could enable the niche to enable structural changes in production and consumption patterns. To
address the following discussion firstly uses the framework as a “checklist” to understand whether
a transformation is underway and secondly discusses the enablers of such transformation within

and beyond the framework.

The framework helps us evaluate whether a disruption and consequent innovation (either social,

economic, technological, or institutional) in different system elements is underway:

Technology Choices. The first element that stated changing was technology choices. Through
CSA’s work, farmers started switching from traditional and high-input production methods
towards environmentally sustainable NPM methods, building knowledge and skill around the
innovation which, over the years, kept developing, for instance, by expanding to other crops or

adapting to new agroecological areas.

Attitudes and Cultures. If, on the one side, technology choices implied behavioural changes at
the farm level, another major achievement for CSA was the ability to generate changes in
consumers’ attitudes — in terms of their purchasing and consumption patterns. From eating
pesticide-loaded foods, consumers started acquiring awareness over the dangers of consuming
these — which consequently created, over the years, new attitudes (and resulting interest) towards

NPM products.
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Infrastructural rigidities. With the acquisition of collectively managed infrastructure, which
allowed alternative ways to store, process, package, and sell the foods, CSA and SAPCO were able
to build alternative value chains for their products — which also ensured fairer profit distribution

(i.e., farmers got a higher margin, figure 5.4.3 above).

Policies and Institutions. While encountering mild or null political support the beginning, CSA
initially received little support from the government, which withdrew its support after the four
initial years. However, a few years later, as awareness over sustainability and healthy consumption
increased nationally, policymakers were prompted to look at NPM as a possible mainstream
solution (instead of a side-line alternative) and thus started undertaking actions for supporting both
NPM/organic production, while calling on CSA to provide expertise. At the same time,
cooperatives set up by SAPCO shed light on the potential of alternative farmers’ institutions that
were socially more inclusive and just. Favourable policies thus increasingly facilitated cooperative

structures.

Power and politics (or the political economy of agri-food systems). In India, powerful actors
shape the food system (see for instance, in the case of the sugar industry (Lee e a/, 2020; Orr ef
al., 2022). SAPCO and CSA managed to partially rebalance, if in a limited manner, shift the political
economy of the food system by providing farmers technologies that made them self-reliant (i.e. as
opposed to high-inputs supplied by big industries), while building more just value chains that
allowed higher profits for farmers and more democratically controlled structures (i.e. as opposed
to industrial value chains) — ultimately contributing to their empowerment. However, altering the
political economy of the food system remains an enormous task, involving many players and many

contending interests (Oliver e# a/., 2018; Swinburn, 2019; Hambloch, Kahwai and Mugonya, 2021).

Research and innovation priorities, practices, and narratives. In India, funding for research
is scarce (Pal, 2008; Sen, 2019) and in the past 40 years, it has mainly been directed towards
modernising agriculture, improving existent chemical inputs and focusing on producing higher-
yielding crop varieties (Government of Andhra Pradesh, 2008; Government of India, 2010c;
Glover et al., 2021; Jaacks ez al, 2022). Even if a shift to new R&D that can prioritise novel
production (and other) practices that are more sustainability-oriented has yet to take place (Klaver
et al., 2015), it is, however, interesting to remark that CSA has captured the government’s attention
for their NPM research. The initiative might, therefore, have helped increase the acceptability

among policymakers for alternative practices (and inherent research) that emerge from grassroots
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rather than traditional research. In terms of R&D, this might therefore be, in the long run, a critical
turning point. It could demonstrate the value of alternative and non-mainstream knowledge and
research, and that this can deliver equally sound solutions for policymakers facing the new

century’s challenge (Anderson and Maughan, 2021)

What can be seen from the above application of the framework is the presence of innovation in
different system elements, that confirm that CSA has tackled a number of path dependencies and
has indeed initiated an alternative -and viable— development pathway aligned to sustainability and
social justice as follows:
a) environmentally viable, as it cuts on chemical inputs and promotes natural solutions;
b) more socially just and inclusive, as it empowers small farmers, who “by default command,
a smaller voice than industry” (Morin, 2016) to control their value chain democratically
(through their elected representatives in SAPCO); and
c) promote more equitable economic growth by granting fairer profit distribution on
decreasing reliance on big industry players.
Thus, the CSA story exhibits an ongoing system innovation that if not yet complete -- political
economy dynamics and the R&D priorities seem slower to change — is, however, opening the way
for a sustainability transformation. It remains uncertain what would be the scalability of this type
of initiatives: further research is needed to assess their potential in terms of being economically,
socially and environmentally sustainable pathways at scale - for instance, determining to what
extent they can respond to food security and nutrition concerns). Yet, the case study undoubtedly
calls for much more attention to be given to these unconventional bottom-up and emergent
pathways towards more sustainable futures.
Figure 5.5. presents a heuristic that illustrates the progression from initial path-dependencies, the
types of innovation to disrupt them, and the shift to an alternative agri-food system. Yet the case
study tells us much more, giving insights into how innovation in these different system elements

has taken place. This is discussed in the next section.
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Figure 5.5 Disruption of path-dependent trajectory (arrow in red) and a shift to more sustainable
trajectory (arrow in green). The arrows outlined in gray represent innovations in all different sub-domains of path-dependency.
The double-headed arrows represent simultaneous changes. The curved/ C-shaped arrows represent consecutive changes.
Institutional and political innovations are represented together in the original framework. However, in the NPM story, they

happened at different times. The two separate “successive change” arrows pointing one at “institutional innovation”, and one

at “political innovation” represent that.
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The case study also provides insights into how transformation takes place. These insights are

partly supported by the framework, but also flag the need to consider additional issues.

Besides, the development of the framework discussed by Conti et al (2021) highlighted that these
components might take different timespans to change. This was indeed the case for the NPM
initiative. As illustrated in figure 5.4, technological and behavioural innovation seemed to happen
relatively more quickly, whereas, for instance, changes in the political landscape only started to
happen 8-10 years after CSA was established (if initially, the government manifested interest, this
interest was short-lived when fundings were withdrawn). Credibility at the political level was only
gained after CSA could prove its viability and received national media coverage — signalling the
increasing importance of media for promoting sustainability awareness and action in recent years
(Lockie, 2006; Stevens e al, 2016). Even longer time spans were required for changes at the
political economy level, and within R&D priority setting. Previous research had already highlighted
the difficulty of shifting these elements towards new directions of development, highlighting how
undermining unjust political power patterns (Anderson and Leach, 2019) and shifting research
trajectories (McGuire, 2008; Vanloqueren and Baret, 2008) is a long-term process that might be
both financially onerous (e.g. new investments for fundamentally different R&D activities (Magrini
et al., 2018) and politically costly (e.g political players might forsake the support of financially and
politically powerful actors when “rowing against” existent practices (Radulovic, 2005; IPES, 2016;

Frimpong Boamah and Sumberg, 2019).

What this temporality issue also highlights is that innovation in multiple system elements might
need to be better synchronised: within the NPM initiative, this meant ensuring that changes in
technological choices could be complemented by changes in behaviour, while institutional
innovation (i.e. the set-up of cooperative structure) could be coupled with infrastructural
innovation (i.e. the cooperatives could manage the new infrastructures set-up for accommodating
processing, storage, packaging and retail of NPM crops). This then led to increasing recognition
at the policy and within the innovation narrative of relevant government agencies.

Therefore, a key suggestion to enable transformation emerging from the case study is the need to
couple multiple innovations “with the right timing”. This could be critical for niches to succeed in

triggering broader disruptions of incumbent systems by ensuring their capacity to challenge the
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system under multiple aspects simultaneously, so multiple innovations reinforce each other in the
dismantling of path dependency and in the consequent opening-up of alternative pathways.
However, the framework alone could not capture two elements of what seemed to enable

transformative change.

The complexity of the agri-food systems space is widely discussed in the literature (Foran ez al,
2014; Gamboa e7 al., 2016; Hall and Dijkman, 2019). However, what the framework cannot help
explaining is the ability of the CSA to turn unpredictable shocks and challenges in to opportunities
for experimenting with different and more sustainable pathways of development. For example, it
was the water shortage and farmers’ suicides that initially spurred CSA into action. The sudden
withdrawal of government funding (due to a change in the government), that instead of causing
collapse, created an opportunity for CSA to build its infrastructure from scratch and set up its own
institutions. Later, CSA leveraged the FSSAI report on pesticides, the invitation to participate in
the Satyamev Jayate TV show, and the TED talk to exponentially increase its reach and boost
consumer awareness. Following the government’s reform of the PGS system, CSA seized the
opportunity to become itself a certifying body for organic agriculture. Finally, the Covid-19
outbreak could have truncated its operation and put at risk hundreds of farming livelihoods (as it
had happened in other parts of the country), CSA and SAPCO were once again able to turn the
sudden disruption into an opportunity to make NPM even more appealing to consumers more
than ever concerned about their health and the importance of healthy nutrition (Das ez a/, 2020;
Dhiman, 2020).

Therefore, an equally critical enabler for initiatives to successfully operate and consequently
transform the agri-food system seems to hinge on their ability to respond and continuously adapt
to the always dynamic and evolving agri-food system context (Dorninger ez a/., 2020; Conti, Zanello
and Hall, 2021). This observation is supported by a growing body of literature that suggests the
importance of moving beyond efforts stir change towards pre-established directions and
“combating” shocks (Thompson ez a/., 2007; Wigboldus ez a/l., 2016; Dinesh e# al., 2021). Instead,
in an era of fast-paced environmental and social change (Feola, 2015; Dekeyser ez a/, 2020), it is
critical to welcome unpredictable events (advantageous or less so) and “disturbances” as ways to
“to create opportunities for doing new things” (Thompson and Scoones, 2009) and leverage wide-
spanning innovation that can lead towards unexplored alternative pathways (Leach, Scoones and

Stirling, 2007; Stirling e# al., 2008; Pereira, Hichert, ez al, 2018). Capitalising on serendipitous
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opportunities while proactively engaging and experimenting with “unknown unknowns” might be

a critical ingredient for initiatives to thrive under uncertainty (Scoones and Stirling, 2020)

The role of agency in transformative processes is increasingly regarded as a critical component for
transformative processes worldwide (Feyereisen, Stassart and Mélard, 2017; Kok ez al, 2021;
Grzymala-Kazlowska and O’Farrell, 2023). From the NPM initiative, it emerges how the actions
and efforts of CSA (and later SAPCO) staff were critical, as were the efforts of farmers to
experimenting with new techniques and risking implementing them, while also participating and
becoming proactive within cooperatives. Similarly, consumers' willingness and efforts in both
switching to novel consumption patterns (several studies have proven that frequently, awareness
alone does not lead to changes in behaviour (Wood and Neal, 2016; Balmford ez 4/, 2017), and
spread awareness around CSA and SAPCO’s work, was critical. Finally, the later involvement of
media and government actors was important to create awareness and help CSA gain recognition
at scale while facilitating its efforts to promote both NPM and cooperative structures (e.g.,
implementation of PGS and legislation to facilitate cooperative set-up). Relating to the point
above, the capacity of organisations and networks to navigate and work with (rather than act
against (Thompson and Scoones, 2009)) complexity might be the way forward. This would,
however, require clear efforts to implement a novel approach to operating in the food system
space, which moves away from pre-established change pathways and objectives set  priori (Hertz,
Brattander and Rose, 2021) to instead propose a flexible approach (Leach, Scoones and Andy
Stirling, 2010) that can capitalise on opportunities, openly experimenting with a broad range of
innovation (Stirling, 2009, 2014b) to evolve and respond to an ever-changing context (Pereira,
Frantzeskaki, ef a/., 2020), and reflexively evaluate when new and possibly more suitable solutions
might emerge. If the importance of such an approach is increasingly flagged for research and
action towards transformation (Fazey ef al, 2018), its practical implementation remains limited

(Mayne, Mcdougall and Paz-Ybarnegaray, 2017).

5.6 Conclusions and recommendations for future research

The paper presented a case study presents of an on-going sustainable transformation that has been
ongoing in South India from the early 2000s till date. Initially emerged as a response to a historical
path-dependency (originated in the GR), the initiative challenged this path dependency by
implementing fundamentally different modes of production and consumption. CSA and SAPCO

prompted innovation in multiple domains as a way to move towards environmental soundness,
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economic viability, and social justice. The paper applied a novel framework to explore innovation
in systems elements that signal that path dependencies have been broken and explored other
enablers of transformation. The framework proved useful as a “checklist” to evaluate the level of
transformation that an initiative might showcase. This makes it a valuable tool for development
practitioners and researchers engaging with transformative processes, as there is currently much
ambiguity — and lack of tools (Cohen and Ilieva, 2015) — to assess whether a transformation is
ongoing, and what might be its extent (Feola, 2015; Scoones ¢z al., 2020; Truffer e al., 2022).
Besides, by leveraging case study evidence, the paper also suggested that, for addressing path
dependencies, it is useful for organisations and actors in the transformation space to reflectively
experiment with multiple, interconnected, and context-adapted innovations in different system
elements, but that innovation in these elements takes place over different timeframes. If the case
study suggested that synchronisation of these innovations could speed transformation®.

This idea of synchronisation is fairly challenging for policy, as systems elements such as culture
and political economy are not amenable to existing policy and practice instruments (Ingram and
Thornton, 2022; Ptak, Graversgaard and Dalgaard, 2023). This could be a fruitful topic of future
research, and could be a critical point of reflection for policymakers and research for making more
proactive and targeted efforts to ensure innovation in different domains could be successfully
nurtured (e.g. through supportive policy and action) and orchestrated for increasing initiatives’
(either top-down or bottom-up) potential to challenge the status quo. This is why temporality
needs to further explored to understand how to practically trigger system innovation -in and beyond
niches - in multiple system elements, and in particular accelerate it in system elements that seem
more resistant to change towards sustainable directions of development. Tackling temporality
might have critical implications for policymakers, who might need to proactively engage to prompt
system changes where they are most needed to open the way to the increasingly urgent
transformation of agri-food systems. Thus, the NPM initiative presents some powerful lessons
and calls for further research to understand the many unknowns of transformative processes and

their broader implications for practice, research, and policy, while also highlighting critical research

gaps.

25 As this is a single case study, it does not have the pretense to make overarching recommendations,

especially on a point that remains so overlooked.
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6. What does the agri-food systems transformation agenda mean
for agriculture and food research organisations?

Exploring organisational prototypes for uncertain futures

“H KAMHAA AE BAEITEI THN KAMITOYPA THX.”
“THE CAMEL CAN’T SEE HER OWN HUMP”

GREEK PROVERB

Abstract:

Agriculture and food research organisations (AFROs) are currently called to answer new and
pressing demands for urgent solutions for interconnected challenges associated with the agri-food
system transformation agenda. Contrasting visions exist for how transformation should be
achieved, particularly the role of technology, creating difficult choices for AFROs. To assist in
navigating this complex decision space, this paper reviews key research and innovation narratives
that exist in the transformation debate. This is used to build four scenarios for AFROs of the
future, namely: 1) Industry transition-oriented; ii) Technology mission-oriented; iii) Community
innovation-oriented, iv) Facilitating transformative innovation-oriented. The paper then discusses
the likely concerns each scenario raises and will need to be discussed in on-going deliberation.
Concerns include alignment with existing roles, mandates and capabilities, trade-offs and risks, and
feasibility. Conclusions emphasise that AFROs cannot make unilateral choices on ways forward.
Rather this will need to be negotiated among multiple actors in and beyond the agri-food system
space. This needs to be connected to similar debates on the implications of the agri-food systems
transformation agenda for reforming the agricultural innovation system in which these

organisations are embedded.*

26 This chapter will be submitted, over the next few weeks, to the Agricultural Systems or Global Food
Security journal. No major edits are expected before submission. The thesis’author is the first author,

followed by Andrew Hall, Helen Percy, Samantha Stone-Jovicich, James Turner, Larelle McMillan.
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6.1 Introduction

As the need to transform food systems becomes increasingly central in global sustainability
debates, a critical and still largely unanswered question revolves around the present and future
roles of Agticulture and Food Research Organisations (AFROs)” (Klerkx e# al., 2022; Korner,
Thornton and Klerkx, 2022). These organisations are at a critical point of inflexion as they are
called upon to respond to new and pressing demands for solutions to highly systemic and complex
challenges that span environmental (e.g. climate change and land degradation), economic (e.g.
inequitable wealth distribution and persistent poverty) and social (e.g. inclusion of marginalised
groups, issues of human rights, democracy and participation) domains (Shrivastava e a/., 2020

Den Boer, Broerse and Regeer, 2021).

Yet, while it is widely agreed upon that research and innovation will play a central role in helping
design and manage food system transformative processes across the globe (Fazey e al, 2018;
Herrero ez al., 2020; Kok et al., 2021), the novel agenda calls for a rethink of how AFROs function
and their role and responsibilities for supporting — or even enabling - a shift towards more
sustainable trajectories of development (Béné ez /., 2019). This task of rethinking AFROs is made
even more difficult because, in the broader debates about food system transformation, there are
different views on how this should be achieved, particulatly in terms of the role of technology.
Klerkx et al. (2022) highlight two opposing points of view. On the one hand, the “techno-
optimists” argue that transformation can be achieved through the right technologies (Carolan,
2020; D1 Vaio et al., 2020; Lajoie-O’Malley ez al., 2020). On the other hand, the “techno-pessimists”
argue that incremental and component technological innovations (e.g. agriculture 4.0, digitalisation
of food value chains etc.) alone will unlikely be sufficient to respond to the transformation agenda
(Klerkx and Rose, 2020; Klerkx e a/, 2022). Rather it is argued, transformation requires system-
level innovation as a precondition to reframing innovation action and (re)directing technological

innovation toward sustainability objectives (Hall and Dijkman, 2019; Klerkx and Rose, 2020).

These contrasting views play out in the societal and political arena in which AFROs operate. On
the one side, policymakers are turning to research for silver bullet solutions and technological fixes

for meeting sustainability targets (e.g., the SDGs by 2030, zero net emissions by 2050) (Bruce e#

27 For AFROs, we intend national and international publicly funded research organisations that have
historically played a critical role in resolving agriculture challenges through technology development as well

as systems, social and economic analysis.
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al., 2018; Deutch, 2020; Costa et al., 2022; Mengis ez al., 2022). On the other side of the spectrum,
civil society is becoming increasingly involved in the quest for sustainability, urging research
organisations to become more open and inclusive of alternative and bottom-up forms of
innovation that have both technical, social and institutional change dimensions and which target
structural and historical inequities of food systems (Berthet, Hickey and Klerkx, 2018; Pereira,

Frantzeskaki, ef al., 2020).

Some authors argue that research organisations (including but beyond AFROs) should move away
from their traditional role as technology provider and assume a much more proactive role in
designing or even managing transformative processes (Fazey ez al., 2018; Kok ez al., 2021; Parker
and Lundgren, 2021). As research communities start to engage with the sustainability agenda and
respond to the new demands it places on research and researchers, a diverse set of “research for
sustainability and transformation” practices has started to emerge with experimentation,
reflexivity, transdisciplinarity and plurality as key features (Popa, Guillermin and Dedeurwaerdere,
2015; Caniglia ez al., 2021; Kugelberg ¢z al., 2021). Examples of these practices include responsible
research and innovation (Stilgoe, Owen and Macnaghten, 2013; van der Burg, Bogaardt and
Wolfert, 2019; Carolan, 2020), sustainability science (Clark and Hatley, 2020; Horcea-Milcu ¢ al.,
2020), human centres design (Veling, 2014; Bason, 2017) and mission-oriented innovation

(Pigford, Hickey and Klerkx, 2018; Klerkx and Begemann, 2020; Loos, 2021).

Given the diversity of views on how technology should be harnessed for food system
transformation and the expanding set of prescribed research and innovation approaches, AFROs
face a difficult set of choices that must be made while simultaneously navigating the contested
nature of the food system transformation process. This paper aims to contribute to the debate on
the relative merits of different choices and approaches by structuring a discussion of the benefits
and trade-offs of four hypothetical AFRO organisational prototypes or scenarios. To do this, we
first review and contrast research and innovation narratives and prescribed “research for
sustainability and transformation” practices that are associated with these. This is used to illustrate
how research and innovation narratives are rooted in fundamentally different assumptions and
imply very different visions of the role and mwodus operandi of AFROs and their core research
practices. Second, based on the review of these different innovation narratives, we construct four
scenarios of AFROs of the future: an industry transition-oriented scenario; a technology mission
oriented-scenario; a community innovation-oriented scenario; and a facilitating transformative

innovation scenatrio.
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The purpose of the scenarios is not to predict or prescribe what AFROs will look like in the
coming years: rather, these are used to highlight implications and adaptation considerations that

need to be made and the benefits, trade-offs and risks that AFROs will need to navigate.

In conclusion, we highlight two issues. Firstly, choices about adapting the role and focus of AFROs
need to be carefully considered by these organisations as these decisions cannot be made
unilaterally and will require ongoing consultation and reflexivity as part of a process of continuous
organisational refinement. Second, the issue of reimagining AFROs cannot be done in isolation
from a complimentary process of reimaging the wider agricultural innovation system in which
these organisations are situated. As with the first point, broad consultation and reflexivity will be
required to reform and redirect the innovation system towards sustainability. Moving forward, we
believe that the organisational prototypes represented by our scenarios could be a valuable
boundary object to stimulate this consultation and to explore the perspectives of a range of

interested and affected actors within the research and innovation system.

6.2 Methods

Several narratives have emerged to suggest how research and innovation could support and enable
transformational changes in food systems. The idea of “narratives” is specifically used here to
indicate the constructed nature that each view has in terms of certain issues, how they are
problematised, the associated socio-technical solutions and the implied role of key actors in the
process (Thompson e¢7 al., 2007; Anderson and Rivera-Ferre, 2021). Narratives are rarely codified,
but persist and evolve in organisational cultures and practices through written and oral artefacts
that reinforce the dominant narrative by legitimising certain forms of practice and behaviour

(Moezzi, Janda and Rotmann, 2017).

To explore narratives, a critical literature review approach is adopted to embody existing theories
and conceptual contributions in the current research landscape (Grant and Booth, 2009). This
approach implies a higher degree of analysis compared to traditional reviews (Grant and Booth,
2009), and is appropriate to identify the core features of both older and more recent views on
research and innovation for transformation. Thus, the narratives are not to be intended as fully

comprehensive or entirely discrete categories™, but are instead useful to highlight fundamentally

28 These narratives are a result of an analysis made by the authors. They are therefore not rigid and could

be subject to interpretation. Besides, the purpose of the narratives is not to capture the entirety of the
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different visions for research and action around sustainability transformation (see also a summary
in Table 6.2.4). We present them here as foundation to imagine four different scenarios for AFRO
of the future. The table below (Table 6.2) provides more details on the adopted methodology, and

how it helped structure and inform the different sections of the paper.

From the critical literature review, four research and innovation narratives can be discerned,
namely: i) the “silver-bullet technologies for transformation” narrative; ii) the “directing innovation
for tackling grand challenges” narrative; iii) the “system replacement from the margins’ narrative
and iv) the “system innovation for transformation”. In presenting these narratives below, emphasis
is given to their core propositions about the role of research and innovation (and technology) in
transformation, the major research debates and research approaches used, how change for
sustainability is understood to take place (impact logic), who are the principal actors, and what

success looks like. Key references for each narrative are organised in Table 6.2.

literature relating to these debates: the narratives are not all-inclusive, but rather attempt to capture critical

points of debate emerging from a broad literature landscape.
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Paper 1. Critical literature review (Section 6.2) 2. Identification of axes of debate 3. Scenarios (Section 6.4) 4. Implications of the scenarios

structure and cross-cutting issues (Section 6.5)
(Section 6.3)
How it Methods used (SALSA), drawing from  Through the analysis of the Drawing from the narratives Drawing on the previous three
was done  Grant and Booth (2009) narratives in Section 2. (Section 2) and reflecting on sections.
e Scarch: facilitated by a systematic axes of debates and cross-

search on several databases to cutting issues (Section 3).

identify significant publications in

the field.

o Databases searched are:
Scopus, ScienceDirect,
Google Scholar.

o Keyword search:
(transformation OR
transition AND
sustainability) AND (agri
OR food) AND (research
OR innovation)”

AppraisaL: no formal quality
assessment. Publications scteened

29 Search string adapted for different databases. The systematic search helped identify relevant publications. However, the aim of the paper is not to systematically
appraise all existent theories, but rather embody existing theories and reveal different conceptual contributions made by different schools of thought around

AFROs role and responsibilities for responding to the transformation agenda. Thus, the search is not over-inclusive.
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Resulted
in

according to their relevance to the
topic.

Synthesis: narrative (development
of scenarios)

Analysis: seeks to understand and
explore how different research
narratives stem into different
views on AFROs role and
responsibilities and reveals the
implications these might have.

Four Narratives

1) The “silver-bullet technologies for
transformation” narrative;

i) The “directing innovation for
tackling grand challenges™ narrative;
iif) The “directing innovation for
tackling grand challenges™ narrative;
iv) The “system innovation for

transformation’ narrative

Two axes of debates and

two cross-cutting issues

a.

Role of technologies
Scope of interests
Bottom-up or top-down
type of approaches

Level of reconfiguration

Four Scenarios

1. The Industry transition-
oriented AFRO;

2. The Technology mission-
oriented AFRO;

3. The Community
innovation-otiented AFRO
4. The Facilitating
transformative innovation-
otiented AFRO

Implications on

e Core strengths,
contradictions, and trade-
offs

e Alignment with existing
capability

e Alignment with existing
roles and mandate of
AFRO

e Risks for AFROs under
different scenarios
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The most long-standing narrative is “technology for transformation”. The core proposition of this
narrative is that novel technologies can deliver economic growth and sustainability. AFROs’ role
is here critical in delivering these technological breakthroughs and in doing so, propel
(technological) change for sustainability. This narrative has historically conceptualised food system
transformation as a process of using research and innovation to substantially increase agricultural
productivity, in what has been defined as productivist/ modernisation of agriculture-type approach
(Cabral and Sumberg, 2022). This has played out in the development of food systems around the
world driven by both public R&D and agri-business R&D and has been firmly in what has been

defined as an “innovation for growth” (Schot and Steinmueller, 2018) framing of innovation.

The origin of the narrative can be traced back to post-World War Two concerns over the need for
food production increases, particularly in LMICS, to meet the needs of a growing world population
(Thompson and Scoones, 2009; De Schutter, 2014). A core approach has been to identify isolatable
technical problems, such as pests and diseases or low yields, and develop technological fixes to
resolve them. The approach is typified by the success of the high-yield cereal varieties that
revolutionised food production in South Asia in the last quarter of the 20™ century (FAO, 2009b;
Sumberg ¢t al., 2013). The so-called Green Revolution (GR) was and continues to be closely
associated with many of the CGIAR centres™ which developed these varieties (Greenland, 1997;
Pingali, 2001). Poverty and hunger were reduced, but there were significant environmental
externalities, and in some cases, the new technologies exacerbated existing inequities. As the GR
example suggests, this narrative sees technological and scientific discovery (and its
commercialisation) as a motor for economic growth (Giuliani, 2018; Schot and Steinmueller, 2018)
and is still alive in the innovation narrative of the CGIAR, even if this narrative has evolved during

the years to become more encompassing of alternative and wider forms of innovation

(Fredenburg, 2011; Cabral and Sumberg, 2022).

This long-standing narrative has recently responded to the transformation agenda by once again
presenting technological breakthroughs as not simple accelerators for economic prosperity, but as

a way to succeed in delivering sustainability (Potrykus, 2010a; Maclennan ef a/, 2018; Davis e al.,

30 The CGIAR Research Centres are non-profit research organizations, member of the CGIAR Consortium
that, in collaboration with national and regional research organisations, academia, the private sector civil

society and other actors operate globally to disseminate knowledge, technologies, and policies for

agricultural development (https://eatforum.org/partner/cgiar/).
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2019). This has justified renewed R&D investments from the public and private sectors in R&D
to provide technologies with better environmental performance, for example, digitally enabled
precision agriculture (Oliver, Bishop and Marchant, 2013), and improve food availability and
nutrition worldwide, for example, foods with functional properties (Regis, 2020; Conti, Hall and
Hambloch, 2021). The narrative legitimises the idea that stand-alone technology continues to be

aligned with the business model of public AFRO and the private sector.

Unlike the previous narrative that saw technologies’ contribution to transformation through a
general economic growth lens, this narrative explicitly articulates the need to purposefully direct
innovation toward delivering sustainability, greener economic growth, and social inclusion. Often,
this proposition is accompanied by an unequivocal mandate to disrupt the direction and structure
of existing innovation systems (Schomberg, 2011; Bogner and Torgersen, 2018; Rose and Chilvers,
2018; van der Burg, Bogaardt and Wolfert, 2019; Klerkx and Begemann, 2020). This narrative is
underpinned by the understanding that innovation has both a pace and a direction (the purposes
to which it is deployed) (Duncan e a/, 2022). While AFROs have a critical role in stimulating
innovation through R&D that can meet these objectives, public policy is also a key player in de-
risking uncertain innovation ventures and safeguarding the preservation of the established
directionality (Schot and Steinmueller, 2016; Wanzenbock ef al., 2020; Loos, 2021).

Over the years, two major approaches have emerged in the literature as a way forward for this.
Responsible Research and Innovation (RRI) recognises that technological innovations are key to
addressing societal challenges but can also have adverse societal consequences (Gremmen, Blok
and Bovenkerk, 2019). To balance the economic, sociocultural and environmental aspects of
innovation processes, RRI encourages stakeholder involvement (in agri-food systems and beyond)
from an early stage (European Commission, 2011; Bronson, 2018). The logic is that multiple actors
can be accountable and mutually responsive for the acceptability, sustainability and societal
desirability of the innovation process and its marketable products (Bronson, 2018, 2019; Rose and
Chilvers, 2018). However, others argue that RRI approaches may reinforce perceptions that novel
technology will be the main driver for transformation, excluding other forms of innovation that

may also be required (Eastwood e7 a/, 2019).

The second approach is Mission-Oriented innovation policy. Mission approaches are premised on
the idea that time-bound public investments to tackle tightly specified societal challenges can act

as a way of marshalling and redirecting research and innovation across the innovation system,
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establishing new innovation capacities and trajectories (Mazzucato, 2018a). It is argued that, once
established, these innovation trajectories de-risk private investment in products, services and
business value propositions aligned with sustainable development objectives. (Mazzucato, 2016;
Kattel and Mazzucato, 2018; Hekkert ¢f al., 2020; Klerkx and Begemann, 2020). Explicit in this
prospect is the desire to catalyse disruption in the innovation system, creating new capacities for
directed innovation (Boorman, Jackson and Burkett, 2023). Mission approaches are at a relatively
early stage of development (Wanzenbock ez al, 2019). However, there are already concerns
emerging that the path dependency of incumbent systems (for policy and sector silos, entrenched
research practices and associated performance measures) may yet frustrate a potentially powerful

approach (Bjork e al., 2022).

A narrative that is becoming increasingly prominent originates in concerns that the current global
food system is driven by, and result of a capitalist logic and that this consolidates injustices and
unsustainability (Gahman e a/., 2022; Borras, 2023). This narrative suggests that the only way to
achieve just and sustainable outcomes is to introduce or develop entirely new systems. To do this,
it is suggested that previously marginalised players, such as civil society movements and indigenous
and local communities need to be placed in the centre of the innovation and reconfiguration
process of the food system (Putnam e a/., 2014; Gliessman, 2023). In this way, it is argued that
transformation involves fundamentally restructuring the food system from the bottom-up, with
previously marginalised players holding power to dismantle current structures and re-build these
to comply with (locally envisioned) principles of equity, justice, and democracy (IPES-Food &
ETC Group, 2021; Domptail, Hirsch and Nuppenau, 2023). This narrative stresses the need for
diverse, grassroots and democratically driven transformations from below, which, if underpinned
by different sustainability visions unique to each place, succeed in breaching the industrial food
system and replacing it with transformed and place-specific ones (Martinez-Torres and Rosset,
2010; Pimbert, 2017, 2022). This narrative has manifested itself through the emergence of several
“alternative” or replacement agricultural systems ideas. For example, agroecology perspectives
advocate for a shift to fundamentally re-designed food systems governed by principles of human
rights and food sovereignty (De Schutter, 2010). Regenerative agriculture movements and
advocacy is another example of the growing prominence of “alternative” or replacement
agricultural systems ideas that are founded on ecological and social justice principles (Gosnell, Gill

and Voyer, 2019; Breier ¢ al., 2023).
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However, the way that AFROs should engage with the system replacement narrative is less clear
(Sumberg and Giller, 2022). Transdisciplinary sustainability science and co-production research
and innovation approaches are emerging as a suite of practices that enable the inclusion of a
diversity of knowledges, values and beliefs into research and innovation practice (Clark and Hatley,
2020; Wibeck, Eliasson and Neset, 2022). Prominent in such approaches is the recognition that
this is not simply “assimilating’ local and indigenous knowledge systems into western science but
rather be considered as equally valuable for opening sustainable development pathways (McAllister
et al., 2019; Leventon, Duse and Horcea-Milcu, 2021; Reid ¢ al., 2021). On-farm experimentation
is another example of developing ways to support farmers in engaging with “alternative” farming
systems practices to frame and undertake experiments driven by their own values and physical and
temporal scales (Cook ez al., 2013; Lacoste et al., 2021). Differently, citizen science challenges
“traditional” science structure and research by stressing the need for public participation for a
more democratic research process (Bonney ez al., 2016; Steinke, van Etten and Zelan, 2017). With
all the research and innovation approaches associated with this narrative, there is a recognition
that significant capability and capacity development efforts are going to be needed to equip AFRO
to effectively engage in these more bottom-up and democratic innovation processes (Hall and

Nahdy, 1999; Lacoste ¢# al., 2021).

This narrative recognises that all elements of the current agri-food systems - existing behaviours
and knowledge, capabilities and skillsets, consumer practices and markets, as well as infrastructure,
institutions and policies- are not only unfit to purpose to meet sustainability objectives (OECD,
2015; Ojha and Hall, 2021). They also act as mutually-reinforcing factors of unsustainability (de
Schutter, 2019; Conti, Zanello and Hall, 2021). The narrative frames transformation as a process
of system-level innovation that fundamentally redesigns the system, orienting it towards delivering
outcomes valued by society (Weber and Rohracher, 2012). The narrative recognises such system-
level innovation will be not only costly and politically onerous, undermining incumbents’ interests
(Kennedy et al., 2021), but also highly uncertain, with the quest for sustainable pathways possibly
leading to unknown ends (Stirling, 2014a). This narrative further recognises that transformation
will likely be both bottom-up and top-down. For instance, flourishing research debates on
sustainability transitions have stressed the role of niches (protected spaces where innovation can
emerge and be experimented with) to challenge the existing system (Bui, 2021). Other debates
emphasise how a transformation to sustainability will be a negotiated process between all food

system actors and largely driven and incentivised by policy and regulation (Grillitsch e7 /., 2019).
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One research and innovation approach suggested to engage with this understanding of
transformation is the “pathway” approach, which understands that achieving sustainability will
entail broad consultations that acknowledge the existence of “diverse sustainability goals and tackle
the associated trade-offs” (Leach, Scoones and Stirling, 2007; Leach, Scoones and Stirling, 2010).
Similarly, debates around transformative innovation policy and approaches (Diercks, Larsen and
Steward, 2019; Haddad e @/, 2022), such as working in transformative spaces (Pereira,
Karpouzoglou, e al, 2018), propose collaborative environments that promote dialogue and
reflexive learning among multiple stakeholders for elaborating solutions and strategies for
achieving sustainability (Pereira, Frantzeskaki, ez al, 2020). The emphasis in both is
experimentation and learning in both policy and practice and fostering the learning connections
between these two domains. The role of AFROs in this process has yet to be definitively defined.
One role could in supporting niche-level experimentation (Gamache ez /., 2020). This could imply
convening and facilitating collective visioning, learning and innovation processes among
stakeholders. It could also involve brokering between contending interests and opposing values
and creating broader coalitions needed to prompt a transformation at scale towards collectively
agreed visions of sustainability (Klerkx e# a/, 2017; Hainzelin ez al., 2023). Different again, it could
be about undertaking analysis to alter policy to unintended consequences of transformation or
alternatively analysis that supports learning about how transformation can be accelerated into to
achieve societal goals (Turner, Klerkx, Rijswijk, ¢# a/, 2017). The narrative stress the importance
of highly experimental, transdisciplinary, and reflexive approaches that can embrace the complexity

and uncertainty of agri-food system transformation (Stitling ez a/., 2008; Beck ez al., 2021).
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Narrative

Technology for

transformation

Technologies
directed to the

public good

Theory of
innovation for

transformation

Technological
innovations can
be the way to
achieve both
economic
growth and
address
sustainability

concerns.

Technological
innovations are
essential for
meeting
sustainability

target, but they

Commodity

oriented R&D

Core Research and innovation

practices

High investments on promising
scientific discoveries that can have

economic returns.

Targeted efforts to ensure stakeholder
involvement and openly discuss ethical
issues and social desirability of

technologies.

References

(Greenland, 1997; Pingali, 2001; Bongiovanni and
Lowenberg-Deboer, 2004; Scrinis and Lyons, 2007;
FAO, 2009b; Potrykus, 2010b; Fredenburg, 2011;
Oliver, Bishop and Marchant, 2013; Sreewongcha
and Nakasathien, 2015; Patricio and Rieder, 2018;
Smith and Smith, 2018; World Economic Forum,
2018; Maru et al., 2018; Palazzi ez al., 2019; Shepherd
et al., 2020; Voytovych, Smolynets and Hirniak,
2020; Di Vaio et al, 2020; Lajoie-O’Malley et al.,
2020; Zhang ez al., 2021; Fleming ez al., 2021; Goh
and Vinuesa, 2021; Cabral and Sumberg, 2022)

(Schomberg, 2011; Von Schomberg, 2011, 2019;
European Commission, 2011; von Schomberg,
2012; Owen, Bessant and Heintz, 2013; Bronson,
2018; Rose and Chilvers, 2018; Bronson, 2019;
Eastwood e al, 2019; Gremmen, Blok and
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need to be Bovenkerk, 2019; Owen, von Schomberg and

carefully Macnaghten, 2021; Simelton and McCampbell,
directed to 2021; Wakunuma e# 4/, 2021; Eastwood, Edwards
avoid adverse and Turner, 2021; Bellon-Maurel ez a/., 2022; Tabarés
outcomes.

et al., 2022; Kuzma, 2022; Craigon et al., 2023)

Missions Time bound efforts that can drive (Mowery, 2009; Mazzucato, 2018a, 2018b, 2016;
markets and innovation systems to tackle Mendonga, van Aduard de Macedo-Soares and Fonseca,
grand challenges. 2018; Kattel and Mazzucato, 2018; Wanzenbock ez al.,

2020; Brown, 2020; Cappellano and Kurowska-Pysz,
2020; Hekkert e al., 2020; Klerkx and Begemann, 2020;
Bugge, Andersen and Steen, 2021; Bjork e# al, 2022;
Boorman, Jackson and Burkett, 2023; Nylén, Johanson
and Vakkuri, 2023; Eastwood ef a/., 2023)

Diversity for It is necessary Agroecology Substitutive system to the industrial (Pimbert ez al., 2001; Francis e al., 2003; Martinez-

transformation to shift to much = and agriculture one, rooted on human rights,  Torres and Rosset, 2010; De Schutter, 2010;

from the margins  more plural, regenerative social justice, food sovereignty and Gliessman. 2013. 2023: Putnam ¢ 2/.. 2014: Pimbert
bottom up, agriculture diversity. 2017, 2022; Mier y Teran Giménez Cacho et al,
participatory

2018; Anderson ez al., 2019; Gosnell, Gill and Voyer,
2019; Ryschawy ef al., 2019; Tornaghi and Dehaene,
2020; Anderson and Maughan, 2021; IPES-Food &
ETC Group, 2021; Quintas-Soriano, Lopez-

forms of
research for

addressing
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equity and
inclusion

concerns.

Sustainability

science

Citizen science

Plural
knowledge

systems

Importance of knowledge co-
production, need to include plural, tacit
and until-now marginalised knowledge(s)
into a anti-elitist, inclusive and
transdisciplinary quest for sustainability.
Public participation in scientific research,
in particular, with members of the public

partnering with professional scientists.

Need to address historical issues such as
(de)colonisation, and de-westernize
science to include indigenous and

traditional knowledge.

Rodriguez and Wilkes, 2022; Gahman ez al., 2022;
Guerrero Lara e¢f al., 2023; Borras, 2023; Breier ef al.,
2023; Domptail, Hirsch and Nuppenau, 2023)
(Clark, 2007; Kajikawa, 2008; Jerneck 7 al., 2011; Kates,
2011; Whyte, Brewer and Johnson, 2016; Smith e7 a/,
2018; Messetli ¢7 al., 2019; Schneider ef al., 2019; Clark
and Harley, 2020)

(Irwin, 1995; Bonney e al., 2016; Dehnen-Schmutz
et al., 2016; Beza et al., 2017, 2018; Pollard, Roetman
and Ward, 2017; Steinke, van Etten and Zelan, 2017,
Ryan et al, 2018; van de Gevel, van Etten and
Deterding, 2020; Mourad, Hosseini and Avery,
2020; Ebitu ez al., 2021)

(Hoppers, 2002; Pimbert, 2017; Diaz et al., 2018;
McAllister ¢ al, 2019; Zafra-Calvo et al., 2020;
Zanotti et al., 2020; Hill ez al., 2020; Jacobs ez al.,
2020; Chakraborty et al, 2021; Reid et al, 2021;
Stevens, Paul-Burke and Russell, 2021; Leventon,
Duse and Horcea-Milcu, 2021; Delgado ef al., 2022;
Suarez et al., 2022; Rarai ef al., 2022)
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Transforming

innovation

Transformation
requires system
level innovation
to deliver broad
outcomes of
social,
environmental,
and economic

viability.

Transformative = Search for transformative opportunities,
innovation under uncertain and unpredictable

conditions (no established end).

Pathways and New more plural and democratic
transformative  approaches to development and/or
spaces sustainability. Sustainability highly

context specific and political.

Sustainability Science and innovation to support socio-
transitions technical reconfigurations toward more

sustainable systems.

(Stitling ez al., 2008; Scrase et al., 2009; Weber and
Rohracher, 2012; Stirling, 2014a; OECD, 2015;
Schot and Steinmueller, 2019; Fagerberg, 2018;
Schot and Steinmueller, 2018; Diercks, Larsen and
Steward, 2019; Grillitsch e /., 2019; Scoones et al.,
2020; Beck ef al., 2021; Ghosh e al., 2021; Ojha and
Hall, 2021; Haddad ¢ a/., 2022; Parks, 2022)

(Geels, 2011; Fares, Magrini and Triboulet, 2012;
Hinrichs, 2014; Darnhofer, 2014; Meynard ¢z al,
2016; Pereira and Drimie, 2016; Bui e 4/, 2016b,
2019; Baret, 2017; Feyereisen, Stassart and Mélard,
2017; Magrini et al., 2018; Pereira, Hichert, ez al,
2018; De Herde ez 4/, 2019; El Bilali, 20192, 2019c;
Farstad ef al., 2020; Pereira, Drimie, ¢ al., 2020; De
Herde, Baret and Maréchal, 2020; Della Rossa ¢7 4/,
2020; Bui, 2021; Truffer ef al., 2022)

(Geels, 2011; Fares, Magrini and Triboulet, 2012;
Hinrichs, 2014; Darnhofer, 2014; Meynard ¢z al,
2016; Pereira and Drimie, 2016; Bui e 4/, 2016b,
2019; Baret, 2017; Feyereisen, Stassart and Mélard,
2017; Magrini et al, 2018; Pereira, Hichert, ez al,
2018; De Herde ez 4/, 2019; El Bilali, 2019¢, 2019a;
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Farstad ez al., 2020; Gamache ¢ /., 2020; Pereira,
Drimie, e al., 2020; De Herde, Baret and Maréchal,
2020; Della Rossa ¢7 afl., 2020; Bui, 2021; Truffer ef
al., 2022)
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6.3 Key Points of difference across the narratives: a framework for
developing scenarios for AFROs of the future

By presenting the narratives, the paper demonstrates the existence of sometimes very different,
sometimes overlapping, axes of perspectives regarding the role of AFROs in supporting a
sustainability shift. In particular, two major axes of debate emerge from the literature, representing

recurrent themes in the selected publications.

Axis 1. Technological potential for transformation. The first axis revolves around the role of
technology in transformation. In some narratives, the development of new technologies plays a
central role in achieving a sustainability shift, whereas in others, this role is more marginal. The
“silver-bullet technologies for transformation” and the “directing innovation for tackling grand
challenges” highly rely on the potential of technological innovation for responding to present
challenges, and believe AFROs have a critical role in this in terms of producing and, particularly
in the “directing innovation for tackling grand challenges” narrative, help to harness these
technologies. Whereas these two narratives are technology “optimists” (Klerkx et al., 2022), the
other two do not put particular emphasis on this, instead advocating for a much broader system
reframing to ensure all elements (not only technologies, but also behaviours, institutions, political

and power patterns) are redesigned to deliver sustainability, and technology will only be one part

of this.

Axis 2. The scope of interests covered. The “silver-bullet technologies for transformation” and,
ironically, the “system replacement from the margins” have relatively narrow interests in view. In
the first, transformation is seen as a process where AFROs mainly deliver technological
breakthroughs that, if contributing to sustainability, largely profit to powerful food system players
(e.g., industries) deploying (and generating economic returns) from them. This leaves power
relations undisturbed, with many actors (such as civil society) left out of the “sustainability”
debates. The other narrative takes a seemingly diametrically opposite position, advocating for the
primacy of marginalised actors in the sustainability debates. However, if underpinned by good
intentions, this narrative, in truth, equally excludes incumbent actors from the debates in favour
of the interests of communities wanting to replace the current systems. Instead, the “directing
innovation for tackling grand challenges” and the ‘“system innovation for transformation”
understand that transformation will be a huge collective effort that by necessity will involve large

coalitions working together towards the realisation of a common sustainability vision.
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Two additional considerations cut across these axes.

One is around the bottom-up or top-down type of approaches that transformation that needs
to be deployed for transformation. Both the silver-bullet technologies for transformation and
directing innovation for tackling grand challenges narratives see transformation as a mainly top-
down process. For the first narrative, this is driven by incumbents investing in research and
innovation activities for producing new technologies; for the first, this is driven by a public sector
which de-risks “risky” innovation venues and ensures the directionality of the process. On the
contrary, for the system replacement from the margins narrative, transformation is largely bottom-
up, with communities and marginal actors actively disrupting power structures, and AFROs
focusing on nurturing niches willing to experiment with novel and largely local alternative
pathways that can challenge the status guo. The system innovation for transformation narrative
takes a middle-way stand on this, recognising both the importance of bottom-up disruption and

the need for top-down support for transforming food systems.

The other element, more controversial to assess, is the level of system reformatting proposed
by each narrative. The silver-bullet technologies for transformation narrative has ambitions to
change the performance of specific parts of the system (productivity, farming system sustainability)
without fundamentally altering its present configuration. Differently, the directing innovation for
tackling grand challenges understands the need to alter the system direction through some form
of coordinated changes across different elements, a recognition even more explicit in the system
replacement from the margins and system innovation for transformation narratives that, if in
different ways, aim for fundamentally reconfigured systems.

We now use these axes (summarised in Table 6.3) and elements of debates to build scenarios for

AFROs of the future.

Silver-bullet Directing System System
technologies for innovation replacement innovation for
transformation for tackling from the transformation
grand margins
challenges
Technology Optimist Optimist Pessimist Pessimist
Scope of Narrow Broad Narrow Broad

interests
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Approaches Top-down Top-down Bottom-up Top-down
& Bottom-up
Level of Low Medium High High

reformatting

64 Scenarios

The narratives help to highlight fundamentally different worldviews on the visions of future
AFROs, underpinned by fundamentally different priorities, type of actions, actor involvement and
visions of success for AFROs. Based on the analysis of the axes and considerations above, we now
describe four scenarios: An industry transition-oriented scenario (scenario one); A technology
mission-oriented scenario (scenario two); A community innovation-oriented scenario (scenario

three); and a facilitating transformative innovation-oriented scenario (scenario four).

In this scenario, agri-food system transformation is understood as a process by which existing
industries transition to more sustainable pathways through the adoption of new technology.
AFROs are thus embedded in an R&D-centric agricultural innovation system that is geared

towards market mechanisms allocating R&D resources and set innovation directions.

The central role of AFROs in this scenario is as an R&D agency that develops and supplies
technology. AFROs have a strong partnership with industries, which co-invest in R&D and
provide demand signals for Research and Innovation. Public policy is focused on allowing the
market to allocate R&D funding and drive innovation aligned to sustainability objectives. The main
role of public policy is to address market failures in funding allocation. Impact planning and
technology choice mechanisms are articulated in strategic plans developed by AFROs. However,
impact ambitions of AFROs are ultimately influenced by funding relationships with industries. In
some cases, this might be powerful philanthropic funding bodies associated with major global
industry players. While AFRO’s track their impact performance, metrics around technology
commercialisation and revenue achieved are also prominent. Core features of the organisational
culture include entrepreneurship, customer focus and IP capture, although there may be tensions
in these organisations with more traditional public science values and culture. Capability mixes for
this type of AFROS include applied science and technology, engineering, economics and market
engagement. Economic and social scientists have a less prominent role and focus on ex-ante and

ex-post impact appraisal of technology options.
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This scenario shares the belief of the above in terms of the importance of technologies for
delivering sustainability but recognizes that this will be part of a process of disrupting existing
industries and creating new industries. Public policy is proactive in ensuring that innovation is
directed towards sustainability by giving high priority to novel technological solutions for social
challenges such as emissions reduction, waste reduction, food and nutritional security and so forth.
AFROs are embedded in an R&D-centric innovation system that integrates agricultural innovation
with innovation in allied sector. The system is geared towards the assimilation (deployment and
use) of novel sustainability technologies through regulation and incentives, including investment

in technological capability in incumbent and new industries.

The central role of AFROs in this scenario is as an R&D agency that develops and supplies
technology. AFROs are mainly publicly funded with priorities purposefully aligned with national
and international sustainability goals. Public funding is justified not just on market failure
arguments, but also on systems failure arguments and the value of shaping innovation trajectories
towards new social goals. AFROs establish networks and collaborations with the national and
international scientific communities to access frontier knowledge to drive novel technology
development. The is focus on the on the intersection agriculture of agriculture and food challenges,
with scientists drawing on science and technology in other sectors and disciplinary fields (energy,
transport, artificial intelligence and so forth). Technology missions are a key approach for focusing
and accelerating research and innovation in defined challenge spaces. Responsible research and
innovation approaches are routinely used to build social licence for contentions or disruptive
technology solutions. The culture of the organisation is problem-solving spurred by scientific
curiosity. The fast-paced production of these new technologies is motivated by a quest to respond
to society’s grand challenges rather than serving the interest of individual industries or stakeholder
groups. The main accountability and performance measures include science metrics and science
reviews, but these are combined public value impact assessments, for example, contributions to
emissions reduction or improvements in food security. Capability mixes include applied science
and technology and eengineering and economic and social sciences, but often clustered in multi-
disciplinary groups. Economic and social science undertake ex-ante and ex-post impact assessment.
Particular attention is given to brokering partnerships and diagnosing and designing effective

innovation processes.
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In this scenario, the transformation agenda is framed specifically to achieve more democratic and
just agri-food systems. The focus is on addressing complex societal and often place-based issues
such as inequality, injustice, decolonisation, and food sovereignty. AFROs are embedded in a co-
design and people-centred innovation system, geared towards supporting highly decentralised

innovation processes with a strong role of local actors in governance arrangements.

The central role of AFROs is to provide research support to civil society and grassroots
movements in their efforts to develop solutions local sustainability and inclusion issues. With
public policy focusing on regional social development outcomes, publicly-funded AFROs
structure themselves as a geographically decentralised network of local research centres, as part of
a wider strategy of strengthening local innovation capacities. Working from the bottom-up,
AFROs establish novel partnerships with civil society organisations and networks, as well as
universities and other research centres, to co-develop context-relevant, applied science advances.
Research priorities are demand-led by local communities and are often funded through regional
development initiatives. Research approaches are highly applied and use co-innovation and co-
production methods to build inclusive innovation processes to address structural and often cross-
sectoral challenges (e.g., agriculture, food, nutrition, energy, health etc.). A highly democratised
research culture applies sustainability science in place-based research to generate local solutions,
and the innovation system becomes a mosaic of local/regional networks with strong community
governance and leadership. Innovation performance is measured in terms of impacts on
community-level issues. Research organisations are highly accountable to the community and
associated governance mechanisms. Capability mixes are weighted towards the social and
ecological sciences and organised in transdisciplinary teams and are often focused on bridging local

and scientific knowledge systems and values.

In this scenario, the transformation agenda if framed by the recognition that transformation will
be complex, highly uncertain, and politically challenging and as such will need to be approached
experimentally. Innovation is likely to be social rather purely technical involving brokering and
negotiation of contending interests in society, as well as facilitation of the development and testing
of solutions along uncertain innovation pathways. In this scenario, AFROs are embedded in
experimentation-centric innovation systems geared towards plurality of innovation pathways, with
a diversity of sources of innovation including, but beyond, R&D and with collaborative/top down

bottom up governance arrangements.
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The role of AFROs is as transformative innovation facilitation agencies highly networked into the
broader innovation system, where they play an intermediary function. This function involves
stimulating the reflexivity, evaluation, learning, and adaptive management processes that supports
innovation. AFROs have core public funding to maintain critical research infrastructure and
capability where “everybody likes an innovation broker, but nobody wants to pay for one”. This
is part of a wider public value justification premised on system failure arguments. However,
AFROs rely on a consulting business model advising and facilitating innovation and change
processes that industry and civil society groups are navigating and experimenting with. AFRO
priorities emerge from their interaction with their broad network and in part are driven by demands
from a market for sustainability innovation facilitation services. AFROs supports both top-down
(policy driven) and bottom-up (community and industry driven) approaches to experiment with
sustainability solutions. An important part of AFROs role is supporting innovation connections
between agriculture and other sectors to address cross-sectoral challenges. AFROs culture centres
around the value of collaborative approaches as well as reflexivity and experimentation, what
works where how and for whom, rather than emphasising particular technological solutions or
disciplinary approaches. AFROs mandate is focused on the reconfiguration of food systems and
part of this mandate is providing evidence and advising public policy on sustainability. Key
performance measures include both public value impacts, such as emissions reduction and food
security, as well as outcomes related to the emergence of more democratic direction and steering
arrangements aligned to sustainability. Capability mixes are weighted towards social and ecological
sciences that are organised in transdisciplinary teams, and use facilitation and complexity-aware

innovation process design approaches.

6.5  What issues do the scenarios reveal for further consideration

All the scenarios above present a vision for the role AFRO could play in the transformation of
agri-food systems towards more environmentally and socially inclusive pathways. Each scenario
attempts to encapsulate a particular worldview of how transformation could be achieved (Reilly
and Willenbockel, 2010). The purpose of this paper is not to argue that any one of these presents
an ideal option, as each has its own strengths and drawbacks. Rather the purpose is to help reveal
the issues at stake that will need to be considered in deliberations about the role and #odus operandi

going forward. We discuss these issues by exploring six themes.
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Scenario One, industry transition-oriented, places technology at the centre of the transformation
agenda. This exploits the traditional strength of AFROs in leveraging the power of science and
technology to solve pressing problems (Schot and Steinmueller, 2018). However, this scenatio
would leave the responsibility for tackling other non-technical dimensions of the transformation
process to other players. This would mean, for instance, that new capabilities and regulations to
enable the use of new technology would need considerable industry and policy attention (Ptak,
Graversgaard and Dalgaard, 2023). The need to break existing path dependencies and deal with
the contested nature of change would probably need additional and purposeful governance
arrangements to be in place that specifically address this dimension (Fesenfeld ez a/, 2020;
Dobermann ez al., 2022). This would need to be handled outside the scope of what AFROs are

responsible for.

The second scenario, technology mission-oriented, similarly places technology at the centre of the
transformation process, equally playing on the traditional strengths of AFROs (Klerkx and Rose,
2020). The scenario also exploits public policy’s power to set new directions for innovation
through missions and similar ways of targeting innovation towards transformation (Kattel and
Mazzucato, 2018; Mazzucato, 2018a), exploiting existing relationship AFROs may have with
industry (Hannon, 2016). However, the scenario’s focus on top-down efforts to redirect
innovation towards sustainability may overlook the potential of bottom-up and community-led
innovation for sustainability (Diercks, Larsen and Steward, 2019), such as food movements,
ecologically sensitive farming approaches and so forth. This could result in overlooking
opportunities for AFROs to use research and technology to leverage and scale promising and often
unconventional forms of innovation emerging from the margins. Instead it could carry forward a
“naive belief” that governments and public AFROs “knows best” in terms of what can enable

transformation (Kirchherr, Hartley and Tukker, 2023).

The third scenatio, community innovation-oriented, is an altogether new territory for AFROs that
exploits the power of human-centred innovation processes (Biggeri and Ferrannini, 2014). While
this could help with much-needed place-based solutions (Pereira, Frantzeskaki, ez a/., 2020), other
research and innovation mechanisms would need to be implemented to tackle issues at regional,
sector or national scales. The fourth scenario, facilitating transformative innovation-oriented, presents a
yet more radical vision of AFROs. It does, however, exploit the neutrality and legitimacy of

AFRO’s for broking and negotiating different visions and pathways to sustainability across
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multiple food systems actors (Klerkx ez al, 2022). The risk, common perhaps with the third
scenario, is that this type of AFRO might undervalue traditional skills and comparative advantage
in research and technology that have served well in the past (Schot and Steinmueller, 2018). These

capabilities might need to be housed elsewhere.

As already discussed, scenarios one and two are highly aligned with AFROs existing capability in
science and technology development and would require complementary capability in topics such
as responsible innovation or missions (Bugge, Andersen and Steen, 2021; Espig ¢z al., 2022), instead
of proposing fundamental overhauls of these organisations (Wojtynia e# a/, 2021). In contrast,
scenarios three and four will require the development of radically new capabilities (Fazey ez al,
2017; Ministry of Business, 2021). In the case of scenario three, this will be capability in terms of
community engagement, sustainability science and related forms for human-centred design
approaches, on-farm experimentation, transdisciplinary, co-production and co-design approaches
(discussed eatlier in and in table 6.2) (Schneider ¢# al., 2021; Wibeck, Eliasson and Neset, 2022;
Kok ez al, 2023). In the case of scenario four, this capability will need to be in areas such as
visioning, foresight and coalition building (Den Boer, Broerse and Regeer, 2021; Leeuwis,
Boogaard and Atta-Krah, 2021). While these types of skills are starting to appear in AFROs,
scenarios three and four suggest that these would need to become core areas of expertise, rather
than areas of capability that support core research and technology development capability (Caniglia
et al., 2021; Koérner, Thornton and Klerkx, 2022). However, it is important to flag that considerable
costs both in terms of time and financial investments will be required to develop different

capabilities and skillsets that enable AFROs to pursue novel impact pathways and outcomes.

As illustrated above, the four scenarios present progressively more radical visions of AFROs roles
and mandates. This alerts us to the level of disruption and legitimation of AFROs’ roles, that would
need to be negotiated with sector stakeholders, policy and perhaps society as a whole. Scenario
one is highly aligned with AFROs existing role of supporting agriculture and food production and
the industry players associated with this agenda (Giuliani, 2018). As such it presents the path of
least resistance in terms of social and political acceptance. In scenario two, the sector focus on
agriculture and food industries remains, but the transformation agenda will demand more
boundary work will allied sectors such as, for example, in the case of emissions reduction, energy,

transport and manufacturing (Ghodsvali, Krishnamurthy and de Vries, 2019; Cappellano and
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Kurowska-Pysz, 2020). In scenario three, the role and mandate of AFRO’s will need to broaden
out considerably to address a range of community issues in the rural sector that include agriculture
and food industry, and go beyond these to include, for instance, dimensions regarding indigenous
people, minorities, and food sovereignty (Kropp, Antoni-Komar and Sage, 2020; Espluga-Trenc
et al., 2021). This presents a considerable reframing of the role and mandate for most AFROs,
challenging existing relationships and legitimacy to operate. Scenario four reframes the domain,
mandate and impact aspirations of AFRO’s from agri-food industry to agri-food system, as this
scenario will inevitably encompass a much broader set of interests and pathways and will imply a
fundamentally different way of engaging with sustainability challenges (Grillitsch ez a/, 2019). As
with scenario three, challenging existing relationships and legitimacy to operate might call for new
alliances with both industries and the civil society (Weber and Rohracher, 2012; Herrero ef al,

2021).

A further issue for consideration is the way the scenarios align with the existing mandate of AFROs
of balancing more immediate, demand-led, but often incremental research, with long-term and
discovery research focused on creating more radical venues of innovation (Glover et al, 2021;
IPES-Food & ETC Group, 2021). Each of the scenario implies dealing with this in different ways.
For example, scenario two explicitly shifts the balance of research and technology development
focus towards the radical or transformative end of the spectrum. In contrast, scenario three with
its focus on serving the needs of local communities, would seem to imply shifting the balance to
the more demand led and incremental end of the spectrum. Ways of achieving this balance between
serving todays sustainability needs and being prepared for the unpredictable research and

innovation challenges that lay ahead is going to need careful consideration (Glover ez al., 2021).

Many general risks associated with the scenarios have started to reveal themselves in the discussion
above. However, each scenario is associated with specific risks. In the case of scenario one, existing
relationships with major industry players may make it difficult to pursue new and disruptive
pathways to sustainability in cases where these threaten incumbent interests (Anderson and
Maughan, 2021; IPES-Food & ETC Group, 2021). This may also be a consideration in scenario
two. A more important risk consideration for scenario two is that it might alienate existing and
long-standing partnerships, particularly with industry players vulnerable to disruption (Hall and
Dijkman, 2019). This might result in loss of political support and revenue from industry. Scenarios

three and four may well encounter similar political and revenue loss risks. However, specific risks
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for scenario three are that it will lead to the hollowing out of core capability in research and
technology development. This could undermine the ability of a sector of country to absorb new
science and technology from other countries and sources (Leitch and Harrison, 2005; Breznitz,
O’Shea and Allen, 2008; Youtie and Shapira, 2008). Scenario four also risks this same hollowing
out of research and technology capability. This might, in turn, create a risk in terms of undermining
a sector or country’s ability to collaborate in international research and innovation networks and

influence the international agenda, for example on climate change.

There are of course ways a of mitigating these risks through adaptations in the broader innovation
system to ensure capability gaps are filled, suitable funding mechanisms are in place, direction
setting mechanisms are strong, and coordination is effective (Dinesh, Hegger, ¢f al., 2021; Kérner,
Thornton and Klerkx, 2022). However, just as the scenarios presents progressively more radical
interpretation of the role, mandate and modus operandi of AFROs, each scenario will require an
innovation system that is progressively going to embrace new minor to major adaptions (Koerner
et al., 2023). This raises a further risk associated with the urgency of the transformation agenda and
need for AFROs to respond to it in a timely fashion. The major overhaul of the innovation system
implied by scenarios three and four, even if they were politically feasible, could be a decades-long
organisational and institutional reform project, as would the development of associated capabilities
in the AFRO themselves. This temporal dimension will need to be given serious consideration

(Weiser et al., 2017; Conti, Zanello and Hall, 2021).

6.6 Conclusions

This paper illustrates different AFROs scenarios by conducting an analysis of current research
narratives and identifying critical axes of debates within these. The scenarios of AFROs developed
in this paper reflect a reality that there are divergent views on the role, modus operandi and
contribution of research and innovation in the agri-food system transformation agenda (Klerkx ez
al., 2022). None of these differences can be resolved by expert analysis as there are divergent yet
legitimate political and philosophical viewpoints amongst stakeholders, that will have to be
navigated (Scoones, 2016). As Foran et al. (2014) points out in respect to the notion of agri-food
systems, not only can such differences not be reconciled, it also may not be useful to try and,
instead, it would be better to embrace the diversity that these represent. The question remains,
however, as to how this diversity of ideas can best be harnessed (Scoones, 2016; Kenter ¢# al.,

2019). For AFROs, difficult and potentially contested choices lay ahead.
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Given the broad industry, policy, and societal interests (and stake-holding) of AFROs, decisions
about future pathways should not be made unilaterally and are likely to encounter opposition if
they are. This seems to suggest that discussions and consultations will be need be inclusive of a
variety of differ perspectives and interests. In reality, consensus is unlikely to be reached, but
compromise on priority pathways for AFROs will be essential (Eakin e 4/, 2017; de Cleene, 2019).
The role of the scenarios presented in this paper could provide a boundary object (Motris e7 al.,
2021) to support reflection on what features of AFRO’s operating model and objectives would be
valued in relation to the agri-food system transformation agenda. The analysis of the scenarios in
this paper identifies several issues that need to be considered in this reflection on the valued
features of different AFRO prototypes. This analysis is not definitive but highlights the existence
of strengths, weaknesses, trade-offs, risks and political challenges with different visions of AFROs.
This could be a starting point to help structure broader discussion around the scenarios. However,
it is important to highlight that the scenarios do not represent “discrete roles” that AFROs will
have to assume. It is likely that, given the urgency of reconfiguring food systems, a more
advantageous option would be a portfolio approach that combines different AFROs, based on the
contextual relevance, feasibility, and short-term as well as long-term objectives that might vary

across geographies and at different points of time.

A final point opened by the analysis of the different scenarios is that any discussion of the
reframing and reorganisation of AFROs cannot be separated from a discussion about the nature
of the agricultural innovation system and how this can be better aligned to the transformation
agenda (Tomich ez al., 2019; Koerner e al., 2023). The ability of AFROs to prosecute their role and
mandate is always going to be mediated the “health” of the innovation systems. In most countries,
the purpose for which the agricultural innovation systems is being developed (economic growth
and or social inclusion and or food security) remains ambiguous. How the question of “innovation
systems for what” is becoming an increasingly relevant policy concern (Frost ez al, 2019). This
suggests that if AFROs are going to start and reflect with their stakeholders on possible
organisational reforms and priority values, that this cannot be done in isolation from broader
discussion of the future shape and aims of agricultural and even national innovation systems.
Connecting these discussions and opening them up to as broad a participation that is practically
possible is going to be critical in charting new research and innovation pathways towards agri-food

system transformation (Stirling, 2008; Scoones, 2016).
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7. Conclusions

“WE CAN'T SOLVE PROBLEMS BY USING THE SAME KIND OF
THINKING WE USED WHEN WE CREATED THEM.”

ALBERT EINSTEIN

Abstract:

This chapter provides an overarching conclusion to the thesis, illustrating the broader implications
gained in the different chapters. After providing a summary of the four stand-alone chapters
(Chapters Three, Four, Five, Six), this conclusive chapter pinpoints some of the existent
orthodoxies that are currently hindering transformation and some suggestions on ways for
challenging them that emerge across the different chapters. The implications of this for policy and
practice are also discussed. As a final point, the thesis makes some remarks on research methods

employed in the thesis, and suggests venues for future research.
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7.1 An introduction to the conclusion

The thesis investigates agri-food systems transformation, seeking to answer the question:

“What are some of the current accepted practices, theories, and “ways of doing things”
that might currently be hindering a sustainability transformation in agri-food systems, and
how can they be challenged?”

This concluding chapter brings together the insights gained around this overarching research
question. First, it provides a summary of the single chapters, to then discusses the cross-cutting
insights that emerge across them relating to the research questions. Afterwards, the practice and
policy implications of these insights are discussed. Finally, the chapter concludes by offering final

reflections on the research methods employed and suggesting venues for further research.

7.2  Summary of chapters’ findings

The four interconnected thesis chapters are summarised below.

Challenging the orthodoxy of mainstream research and practice that are still anchored to linear or
static conceptualisations that are poorly equipped to operate agri-food systems in an era of
transformation (Thompson and Scoones, 2009; Hall and Dijkman, 2019), Chapter Three, titled
“Complexity at play: new principles for navigating agri-food systems dynamics and uncertainty”
eexposes how complexity poses a constant challenge to interventions aiming to unlock change in
current food systems (Marshall ez a/, 2021), and suggests that addressing it is a prerequisite first
step for then navigating transformation (Pereira and Drimie, 2016). The paper explores six case
studies from LMICs through an agri-food systems perspective to help reveal how complexity
manifests (often frustrating the objectives of well-meaning interventions) and explore how it can
be navigated, highlighting the value of a set of novel principles for a more complexity-aware
approach. This perspective sheds light on how unpredictability (also in trade-offs), path
dependencies, context-specificity and patterns of power, as well as multiple spatial and temporal
scales (all elements of complexity), manifest within the selected interventions, and the
consequences of this. Then, the chapter discusses a set of principles that can help interventions
navigate this complexity, namely: welcoming surprises and openly discussing trade-offs (1),
shunning orthodoxies (2); engaging with context-specificity (3) and exposing patterns of power
(4); embracing the lengthy nature of change (5) and understanding its multi-scale nature (6). The
chapter stresses the value of an approach that remains flexible and open to respond and adapt to
complexity instead of trying to predict and control change, altogether evading complexity (an

orthodoxy in many of the current development interventions (Thompson e/ a/., 2007; Wigboldus
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et al., 2016). This approach would need to go beyond generally accepted assumption and instead
remain open to experimentation and iterative re-evaluation to navigate an era of growing

uncertainty associated with agri-food system transformation.

After addressing the issue of complexity, Chapter Four, titled “Why are agri-food systems
resistant to new directions of change? A systematic review” scans more than 9000 documents to
identify 122 relevant publications to answer the question: “What makes agri-food systems resistant
to directionality changes towards sustainability?”. As starting point, the chapter examines the issue
of path dependency to explain how once certain historical choices are made (such as the decision
to implement modern/industrial agriculture after World War 2), shifting away from them is
extremely challenging. By examining the publications, it then shows how three different domains
of the literature, namely the agricultural system research domain, the food system research domain,
and the socio-technical systems research domain, can help diagnose six major and interconnected
explanations of path-dependency (or “sub-domains of path-dependency”) that make a
transformation to sustainability difficult, namely: embedded nature of technologies, misaligned
institutional settings, individual attitudes, political economy factors, infrastructural rigidities,
research and innovation priorities. The chapter explains how all these elements have become
progressively self-reinforcing and now contribute to the maintenance and further embedding of
unsustainability in present agri-food systems, making their transformation extremely challenging.
The chapter illustrates that innovation in single system elements (e.g. changes in technologies)
would be insufficient to shift the direction of the totality of the system towards sustainability, as
all other elements (behaviours, political economy, infrastructural etc.) would ensure that the
direction is maintained unaltered. The paper also reveals a largely under-investigated issue
concerning the temporality of change, which hints at the need for synchronised (in temporal terms)

innovation in a// system elements to open the way to new sustainable development pathways.

Understanding the need to test these concepts and ideas in practice, the thesis employs the
framework in the following Chapter Five, titled “Path dependency disruption as starting point
for agri-food system transformation? Insights from a case study in South India”, to probe a case
study of a possible agri-food systems transformation in the South Indian context (specifically, in
the Andhra Pradesh and Telangana states), that has been underway for over two decades. The case
study analysis helps to answer the question: “What characterises and enables transformative
processes to challenge the status quo?” by investigating a grassroots NPM initiative that began to

counteract an historical path dependency (set in motion by the Green Revolution), and over time
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was able to change technologies choices and behaviours, overcome infrastructural issues, gain
attention from policies, raise attention to alternative research and innovation modes and priorities
and partially disturb the political economy of the established agri-food systems. The framework
proves a useful tool to evaluate whether a transformation is underway while also highlighting the
importance of innovation in all system elements for enabling transformation, and the temporal
dimension that this. The case study analysis also reveals some aspects not captured by the
framework: i) the importance of navigating complexity and leveraging unknown, and ii) the role

of agency, to then call for further research based on this findings.

Ultimately, Chapter 6, titled “What does the agri-food systems transformation agenda mean for
agriculture and food research organisations? Exploring organisational prototypes for uncertain
futures”, recognises that, if AFROs are increasingly called upon to provide solutions to looming
environmental, social and economic challenges, there are different visions of how these
organisations could do so. The paper presents these different views by highlighting four research
narratives around the role or research and innovation for transformation, namely: 1) the “silver-
bullet technologies for transformation”; if) directing innovation for tackling grand challenges”; iii)
system replacement from the margins and iv) system innovation for transformation narrative. The
paper then proposes four resulting AFROs “prototypes” of the future scenarios: 1) Industry
transition-oriented; ii) Technology mission-oriented; iif) Community innovation-oriented, iv)
Facilitating transformative innovation-oriented. Then, the chapter highlights that there is no “ideal
scenario”, and each has different strengths, trade-offs and risks. The paper argues that if
some scenarios might be more aligned to the present capabilities and mandates of AFROs,
the decisions about these different roles can no longer be made unilaterally, but will instead need
to be negotiated among a wide range of stakeholders. Besides, the scenarios, together, invite to a
much more explicit and careful discussion on the implications that their different visions have for

the broader innovation system in which they are embedded.
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7.3 Challenging orthodoxies: insights from the thesis

The thesis seeks to unveil some of the accepted practices, theories and “ways of doing things” that
might be curbing agri-food systems transformation towards sustainability and discuss how they

could be challenged, and the implications of this for policy and practice.

Three interrelated and to some extent overlapping orthodoxies emerge from this body of work.

A “linearity orthodoxy”. In Chapter Three, this orthodoxy relates to the design and
implementation logic of development interventions which, still anchored to linear
conceptualisation of change in agri-food systems, tend to consider change as a relatively
straightforward, predictable, and largely controllable process. The chapter builds from
considerations from previous literature (Thompson and Scoones, 2009; Wigboldus ez 4/, 2016) and
explores six empirical and cross-country case studies, to show how this orthodoxy cripples
interventions in practice, hampering their ability to deal with the complexity that necessarily
characterizes new pathways of change (e.g. towards poverty alleviation or nutritional security). In
particular, the chapter emphasizes how this linear logic might be particularly unsuitable for
responding to recent calls for transformation, a process that will inevitably be unpredictable and
non-linear (Stirling, 2014a). Chapter Four reveals that this problem goes much deeper, under two
aspects.

First, through the systematic review, it identifies that indeed, linearity has become
embedded in research and innovation priorities, that now are misaligned to the transformation
agenda (one of the sub-domains of path dependency that the review identifies). This relates to the
discussion in Chapter Six, which shows how this “linearity orthodoxy” is still prominent in some
research narratives (and AFROs prototypes).

Second, Chapter Four demonstrates that linearity does not solely characterize research and
innovation priorities (a system component), but rather, is an embedded feature of agri-food
systems as a whole that, if dynamic and continuously evolving, are however set on the same (linear)
trajectory of change that, reinforced by a set of interconnected elements, perpetrates
unsustainability. In this sense, Chapter Five delineates, through the analysis of a case study from
South India, how this linear direction of change can be overridden by niches and grassroots

initiatives experimenting with new ways of doing things that challenge the status quo.
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A “simplicity orthodoxy”. If linked to the linearity orthodoxy illustrated below, the “simplicity
orthodoxy” refers to a tendency in understanding change as a “system component” instead of a
“system-level” process. This orthodoxy started to surface in Chapter Three, where changes in
system components (e.g., technologies) seemed to fall short in delivering ambitious objectives such
as poverty alleviation or food security. For instance, the chapter showed how a change in
technology (e.g., sweet sorghum as biofuel) or in behaviours (e.g., consumption of Smart Foods)
is in truth dependent and deeply interconnected to changes in other elements, such as policies and
regulations, political economy dynamics, attitudes and habits, and so on.

This issue emerged more prominently in Chapter Four, which stemmed from the recognition that
a shift agri-food systems towards sustainable patterns of production and consumption remains a
distant prospect (Dorninger ez al., 2020). The Chapter reveals that until now, the majority of
changes in agri-food systems have tackled isolated system components (e.g. technologies or
behaviours or policies). This has turned out to be largely ineffective in delivering interconnected
sustainability objectives (e.g. environmental viability, equity, justice). The reason for this is
investigated through the analysis of path dependency in the current system. It reveals that the
concealed reason for unsustainability in agri-food systems is to be found in the multiple and highly
interconnected factors that, acting together, maintain the system on a certain trajectory. Therefore,
the solution cannot be a “component” solution, but rather, has to be a “system-level” solution
that addresses all these elements simultaneously. This makes the narrative of “simplicity” -if
appealing for its straightforward potential — inadequate for delivering transformation.

This point is supported by the evidence presented in Chapter Five, where the system-level nature
of transformation is illustrated through the story of NPM initiative. The initiative succeeded
because, instead of focusing on single, if problematic, system elements (e.g., technologies that
caused environmental problems), it could tackle multiple and interconnected system elements (e.g.
technologies, behaviours, policies, infrastructure and so on) and reformat them in a synchronised
manner. This sheds light on how system-level innovation -as opposed to system-component
change - is an essential element for opening a viable transformative pathway.

And yet, Chapter Six hints at how this “component-change” focus is still predominant in some
research narratives, in particular the ones that, as their core assumptions, have the belief that
technology can be “silver-bullet” solutions for delivering a global sustainability shift (Klerkx ez a/.,

2022). This highlights a third orthodoxy emerging from this body of work:

An orthodoxy in the modus operandi and role of AFROs. The orthodoxy in their wodus operand:

is discussed in Chapter Three in terms of the AFROs’ mainstream logic, which determines the way
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interventions are designed and implemented. It is also pinpointed in Chapter Four, where it is
argued that AFROs’ present role as technology provider is shaped by historical post-war
production concerns (i.e. mismatch between population growth and resources (Friedmann, 1982;
De Schutter, 2014)) that consequently directed AFROs’ Research and Innovation priorities
towards technology developments that could quickly boost production and economic growth.
Chapter Five is in a sense, a corroboration of this finding, highlighting how the grassroots initiative
emerged as a response to the inability of traditional AFROs (within the Indian agri-food systems)
to provide alternative solutions to an established development model (i.e., the GR) that was turning
out as increasingly unviable both environmentally, socially and economically. This orthodoxy -and
its implications — are more carefully explored in Chapter Six, which looks at how the “orthodox”
role of AFROs is object of increasing debate and tensions. In particular, this chapter highlights
that historically-established views on the role of these organisations are now countered with novel
narratives, that argue that the “technology optimist” logic that AFROs have until now adhered to
(Klerkx e al., 2022) might be unsuitable for enabling these organisations to respond to the
transformation agenda. These alternative narratives thus stress the need for much more wide-
spanning and bottom-up innovation which would, however, imply a major rethink of AFROs as

they are now (as well as the innovation system in which they are embedded).

The identification of these orthodoxies hindering transformation inevitably calls for solutions that

can overcome them. Each chapter offers insights in this.

Drawing from real-world experiences, Chapter Three challenges the orthodoxy by proposing a set
of novel principles that could shift interventions’ logic (and thus, AFROS’ modus operands) towards
alternative approaches. In particular, the principles identified in the chapter could inform project
design and implementation in a way that can help them go beyond linearity and simplicity to instead
embrace the unpredictability and complexity of the agri-food systems. This might help
interventions become more effective in terms of opening new pathways of change, which is

particularly important in an era of transformation.

Besides, Chapter Four provides a useful framework for at once revealing the systemic (as opposed

to component) nature of transformation, while also shedding light on the specific system elements

154



(i.e. sub-domains of path dependency) that need to be tackled in tandem to open the way for a

sustainability shift (including, a re-think of AFROs role and priorities).

However, insights provided by these two chapters should not be intended as “deus ex machina”
solution for delivering transformation. In fact, moving away from orthodoxies cannot be achieved
through by simply applying novel theoretical principles (which are, after all, widely available in the
literature). Instead, moving away from orthodoxy will require the mobilisation of both knowledge

and power. This emerges from the other two chapters.

Chapter Five certainly highlights the importance of changing and mobilising knowledge around
transformation processes, which can hardly be predicted, directed, or controlled. This challenges
orthodoxies of linear change to instead suggest a much more open approach that can adapt and
respond to the unpredictable and capitalise on positive dynamics — which also means renouncing
the definition of a priori objectives and time-spans. Besides, the case study challenges component-
change notion, to highlight how transformation of simultaneous and possibly serendipitous
reformatting of different system elements, and that requires engaging with broad-spanning
environmental, social and economic innovation. These two points question traditional AFROs,
suggesting that these organisations might need to revisit their mainstream operational modes and
outlook (including, linear and component conceptualisations of change) to possibly support,

nurture or even design and implement transformative processes.

The experience of the grassroots initiative, however, also talks to the power dimension. Alternative
voices in sustainability debates have until now been largely marginalised, often being labelled as
simple “micro-scale” projects (possibly because they endanger incumbents’ interests) (Anderson
and Maughan, 2021). Including these voices into the debates, ensuring that they can provide equally
valnable evidence for informing and implementing transformative processes worldwide will be
critical. As the NPM initiative suggests, these grassroots movements might indeed offer precious,
if unconventional, solutions for delivering a system-level shift to sustainability (Bui, 2021;

Gliessman, 2023).

Chapter Six reinforces this recognition. If one the one side, the chapter highlights that some
scenarios demand a higher level of system reformatting and challenge AFROs modus operandi more
than others (i.e, the community innovation-oriented and the facilitating transformative

innovation-oriented scenarios), what the chapter also flags is the need for much more inclusive
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dialogue to deliberate on desirable and diverse transformation pathways. These pathways will have
to be equally acceptable to both incumbents and other actors. Wide-spanning forms of innovation
(e.g., technological, social, cultural) stemming from multiple sources (e.g., the private sector as well
as the civil society) will be essential to pursue these pathways (Stirling, 2014a; Herrero ez al., 2021).
However, these pathways will be underpinned by fundamentally different worldviews (Reilly and
Willenbockel, 2010), and this is likely to entail contestation and disagreements, possibly involving
re-arrangements and shifts in current power configurations (Stirling, 2014b; Kennedy ez 4/, 2021).
If consensus is unlikely to be reached, compromise can however be attained. Thus, this type of
much more inclusive, democratic and open (especially, in terms of considering alternatives to what
is “known”) will both challenges orthodoxies of how things have been done till now -for instance,
in terms of exclusion or marginalisation of certain stakeholders form debates (Anderson and
Leach, 2019)- but could also be the way forward for truly challenging and finding viable alternative
to overcoming the “global unsustainability orthodoxy” and deliver the transformation that agri-

food systems desperately need.

"What's really happening in the human world is politics, or morality, or religion, or aesthetics" "

(Churchman, 1979, p. 53)
Long before transformation debates, Churchman (1989) highlighted how the real world is
problematic and mysterious, and characterized by clashing values and ideas. This recognition
created a rift between what Churchman called “soft” and “hard” system thinking” (Checkland,
1989) which is, to date, of great relevance for the transformation agenda. Hard system thinking is
a way of thinking about reality that is about prediction and control, with goals that are well-defined
a priori (usually, by those in power), clearly established procedures, and quantifiable performances
(Agnew, 1984). Therefore, this thinking is inadequate for operating in socio-eco-technical systems
(Jackson, 1982), and even more inadequate for supporting their transformation. Instead, a “soft
system thinking”” approach understands the system in question (and the real world more generally)
as messy and complex, and composed by individuals who act in different ways (Hernandez-Orozco
et al., 2022). Thus, soft system thinking helps understand and navigate the diversity of human
systems, and the conflicting world views, values and historical patterns underpinning them
(Checkland and Poulter, 20006). In this view, each situation is unique, and no “standard” solution
can be established. Solving problems in the system thus becomes a process of consultation and
information exchange with “problem-owners” (i.e., all actors operating in the system). Democratic

and inclusive dialogue would help accommodate “between (permanently) conflicting viewpoints
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and interests” (Checkland and Haynes, 1994) and explore “desirable and culturally feasible
solutions” (Checkland, 1999) rather than seeking to reach consensus on goals set @ priori. This
thinking has critical implications for the transformation agenda. Whereas much of current research
and policy still considers some of the most critical unsustainability drivers as fixed system
properties, or at least, as elements that can be tackled in isolation using disciplinary approaches,
the transformation research and policy agenda will necessarily have to be inspired by (soft) system
thinking (Abson ez al., 2017). This thinking would make room for much more careful consideration
of the structures, values and goals that underpin unsustainability, and which need to be addressed
as a set of “tightly interacting components” (Wiek and Lang, 2016) instead of isolatable system
elements. More importantly, a system thinking approach would help understand solutions and
actions for a sustainability transformation as long-term processes that involve continuous
stakeholder dialogue, real-world experimentation, collective learning, and continuous (re)
adaptation (Abson ez al., 2017).

These considerations are well-reflected in the thesis, which sought to underpin orthodoxies
(including, one in which agri-food systems system components seem to still be tackled in isolation
— a possible remnant of an “hard” system thinking tradition) in current action for sustainability
transformation. Thus, it is now helpful to reflect on the “real-world” policy implications of

challenging orthodoxies.

A first policy implication for engaging with transformative processes successfully seems to hinge
on the need to acknowledge their uncertain and complex nature more openly. This requires a re-
think on how success is envisioned (among policymakers but also among donors and the research
community (IPES, 2016). It would be important to be more explicit — and realistic — in terms of
scale of ambition, timelines, and outcomes within interventions. Understanding that in an age of
high uncertainty, outcomes are often different from what previously envisioned (Stitling, 2014a),
it would be important for policymakers to become aware that “unknown” ends does not always
have to be intended with a negative connotation. However, more proactively and explicitly
engaging with the directionality of (uncertain) transformative processes might be critical to ensure
that this directionality remains towards sustainability (whatever might be its outlook) (Leach ez al.,

2007; Duncan et al., 2022).

Secondly, transformation will necessarily require experimenting with often bottom-up and wide-
spanning innovation that touches to multiple domains (cultural, social, economic, environmental,

technological). In this context, grassroots initiative might indeed be valuable for indicating viable
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pathways of change (as seen in Chapter 5). Policymakers might want to become more attentive
towards these non-conventional forms of innovation, being mindful of recognising the value of
alternative knowledges, perspectives, values and solutions (McAllister ez a/, 2019; Ministry of
Business, 2021; Stevens, Paul-Burke and Russell, 2021).

These first two policy implications emerging from the thesis have critical implications not only for
policies per se, but also for funding mechanisms that underpin real-word interventions. Currently,
many “funding narratives” are underpinned by specific performance indicators that often look for
success in terms of performance of isolatable and easily quantifiable (e.g., in terms of costs and
effectiveness) system components (e.g. “total yields of specific crops, productivity per worker, and
total factor productivity” (IPES, 2016)). This neglects the much more systemic nature of today’s
challenges, and fails to address the concealed and structural elements that underpin unsustainability
(e.g., fundamental issues the political economy of markets that distorts food prices in a way that
discourages shifts to healthier and more sustainable diets in low-income households (Phillips,
2017; Pancrazi, van Rens and Vukoti¢, 2022)). As a consequence, funding narratives often support
the historically established production-oriented (IPES, 2016; Conti, Zanello and Hall, 2021), while
being, at their core, pootly aligned to the system-transformation agenda (Hall and Dijkman, 2019;
Conti, Zanello and Hall, 2021). Funding narratives should therefore be urgently revisited,
acknowledging the need for much a more intentional and explicit system-level redirection of
current systems towards sustainability. This would ensure that technological innovation (until now,
frequently driven by profit rather than sustainability concerns (Schot and Steinmueller, 2018; Béné,
2022) is carefully directed towards sustainability (Kattel and Mazzucato, 2018), and is accompanied
by innovation in other domains (e.g. social, cultural, economic) that can help redesign the totality
of agri-food systems elements. As these novel forms of innovation will likely be unconventional
and uncertain in nature, while requiring a re-envisioning of what “success” in interventions might
look like, the public sector should take a much more proactive role in supporting them, for instance
by funding (and thus, de-risking) uncertain pathways that might however be promising in terms of

delivering sustainability (as seen in Chapter 5).

Another critical point emerging from the thesis is the value of dialogue and negotiation for
envisioning and implementing transformative processes. No pathway will be without pitfalls or
trade-offs. Pre-emptively discussing these among stakeholders might help transparently flagging
them in a way that, if not making them more “predictable”, can however more effectively identify

strategies to circumvent or overcome them (de Cleene, 2019). Besides, different pathways to
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transformation will likely be highly unique to each place, and underpinned by different worldviews
that will consequently shape actions and priorities. Reflexive and inclusive dialogue among multiple
and even unconventional stakeholders — driven by their diverse assumptions, knowledge and

beliefs- might help find solutions where individual worldviews might find none.

Finally, the thesis raises a warning to “panicking” (IPES-Food & ETC Group, 2021) policymakers
looking for silver-bullet solutions for looming global challenges (e.g. climate change). These
solutions might indeed be valuable and promising in helping a shift towards more sustainable
systems. However, policymakers should be aware that these solutions will unlikely lead to the
overall system reformatting (for instance, in terms of the political economy of current food system,
which keeps inequity deeply embedded (De Schutter, 2017; Conti, Zanello and Hall, 2021)) that
might instead be needed for ensuring not only environmental soundness, but also equity and

justice.

7.4 Final remarks on research methods

The constructivist and critical perspective adopted in the thesis enabled the researcher to challenge
existing assumptions and explore a variety of perspectives that stem from different beliefs, norms
and cultures, while the pragmatist perspective allowed her to remain open to a variety of
approaches that “could work” (Moon and Blackman, 2014) for exploring the research questions.
In particular, the variety of methods employed (comparative case study analysis, systematic review,
qualitative case study, critical review) allowed the researcher to:

1. Explore a vast body of knowledge, spanning from early literature on agri-food system
complexity (Pimentel, 1966; Wilson and Tisdell, 2001) or first conceptualizations of
path dependence (Nelson and Winter, 1982; David, 1985; Arthur, 1988; Ruttan, 1996),
to recent discourses on the systemic nature of transformation (Marshall, Dolley and
Priya, 2018; Hall and Dijkman, 2019; Klerkx and Begemann, 2020; Vilas-Boas, Klerkx
and Lie, 2022) and the need to include new and until-now-forgotten knowledges in the
research debate (Whyte, Brewer and Johnson, 2016; Hill e @/, 2020; Reid ez al., 2021;
Rarai et al., 2022).

1. Become aware of the diversity of agri-food systems contexts, both through the
comparative analysis of case studies spanning from Kenya to India, and the systematic
review that sheds light on extremely varied agri-food systems contexts and their
evolution, carrying the researcher from Brazil (Gongalves ez al, 2015) to Sweden

(Zukauskaite and Moodysson, 2016), and Vietnam (Fortier e al., 2013).
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1il. Be open to revisit her own beliefs and assumptions, reflecting and openly
acknowledging shortcomings and drawbacks in her research, in particular inviting her
to recognize and address the limitations of her own path dependency framework
(Chapter Four) that, tested through the case study in Chapter Five, fell short in
capturing some aspects of the studied phenomenon (i.e. transformation).

iv. Challenge what she knows by exploring contending visions of transformation, to
understand that none of these visions is “perfect”. Instead, they all have pitfalls and
trade-offs, that can only be understood and possibly circumvented through open
transparent and collaborative dialogue.

The researcher however is aware that alternative methods could have been used to answer the
same research question (White, 2017), and that the ones she chose will inevitably have (as all

methods) their own flaws (Cresswell, 2014; Bonke and Musshoft, 2020).

7.5 Avenues for further research

A seemingly endless set of questions currently exist around sustainability transformation (Fazey ez
al., 2017; Marshall ez al., 2021), making it impossible for the thesis to investigate their totality. The
issues investigated in this body of work answer some pressing interrogatives but are also useful to
highlight issues that need further research.

Chapter Three highlights a set of principles for more complexity-aware agri-food systems
interventions. However, further testing might be needed in both LMICs and HICs contexts, thus
refining these principles and possibly shedding light on others. Besides, it would be interesting to
investigate how these principles could be incorporated in more recent projects aiming specifically
for sustainability transformation.

Chapter Four presents a framework for identifying path-dependency. However, most of the
studies selected through the systematic review are located in HICs contexts, and might not reveal
specific path dependency factors that might exist in LMICs. These might include, for example,
structural issues originating from decolonisation (Shiva, 2004; Coolsaet, 20106), or discriminations
regarding ethnicity, gender or societal status (Frank, 1999; Kassie, Wagura Ndiritu and Shiferaw,
2012; Jensenius, 2017; Edwards, 2023). Thus, these might need to be further investigated.
Chapter Five presents a case study of a niche that has started to unlock transformation in South-
Indian agri-food systems, drawing some implications on how transformative change might look
like in practice, and how some grassroots initiatives can trigger it. However, the chapter findings
stem from a single case study and thus need to be further tested, in both LMICs and HICs, possibly

comparing multiple case studies and further demonstrating both enablers and possible reasons for
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failure in transformative processes and formulating additional recommendations of this for policy
and practice.

Besides, both Chapters Four and Five explore the issue of the temporality of change, which
remains largely neglected in the research landscape around transformation. This critical research
gap needs to be investigated further, as both papers suggest that the temporal synchronisation of
innovation in multiple system elements might be critical to unlocking transformation. If this will
be an undoubtedly difficult point to address, as system elements such as culture and political
economy are not amenable to existing policy and practice instruments (Ingram and Thornton,
2022; Ptak, Graversgaard and Dalgaard, 2023), this should not be an excuse for inaction. Instead,
further research and investigation on how innovation in until-now highly path-dependent system
elements can be synchronised could be a critical starting point for implementing transformation
in practice.

Finally, Chapter six presents four scenarios for AFROs of the future. Further testing them (e.g.,
through expert consultations, workshops, dialogue) could be critically important to shed light on
additional elements and considerations, as well as practical implementation considerations. For
instance, further exploration of the scenarios could reveal their desirability for different actors and
in different contexts, highlight additional pitfalls and advantages, or even uncover that more

scenarios exist for AFROs responding to the transformation agenda.

161



References

Abson, D. J. et al. (2017) ‘Leverage points for sustainability transformation’, Ambio. Springer
Netherlands, 46(1), pp. 30-39. doi: 10.1007/813280-016-0800-Y /TABLES/2.

Aflasafe (2019) Aflasafe - Malawi: Aflasafe launch alongside handover of aflatoxin testing laboratory,
commercialisation next, Safer food in Africa. Available at: https://aflasafe.com/2019/05/20/malawi-
aflasafe-mwmz01-mw(2-aflatoxin-laboratory-food-safety-maize-groundnuts-misst/ (Accessed: 6
November 2022).

Agarwal, B. (2018) ‘Gender equality, food security and the sustainable development goals’, Current
Opinion in Environmental Sustainability. doi: 10.1016/j.cosust.2018.07.002.

Agnew, C. T. (1984) ‘Checkland’s Soft Systems Approach: A Methodology for Geographers?’,
Aprea. [Royal Geographical Society (with the Institute of British Geographers), Wiley], 16(2), pp.
167-174. Available at: http://www.jstor.otg/stable/20002049.

Ahmed, A. (2008) Ontological, Epistemological and Methodological Assumptions: Qualitative 1 ersus
Qunantitative. Exter.

Alpha, A. and Fouilleux, E. (2018) ‘How to diagnose institutional conditions conducive to inter-
sectoral food security policies? The example of Burkina Faso’, NLAS - Wageningen Journal of 1ife
Sciences, 84, pp. 114-122. doi: https://doi.org/10.1016/j.0jas.2017.07.005.

Anastasiadis, S. and Chukova, S. (2019) ‘An inertia model for the adoption of new farming
practices’, International Transactions in Operational Research. School of Mathematics and Statistics,
Victoria University of Wellington, Wellington, New Zealand: Blackwell Publishing Ltd, 26(2), pp.
667-685. doi: 10.1111/itor.12336.

Anderson, C. R. ez al. (2019) ‘From transition to domains of transformation: Getting to sustainable
and just food systems through agroecology’, Sustainability (Switzerland), 11(19). doi:
10.3390/su11195272.

Anderson, C. R. and Maughan, C. (2021) ““The Innovation Imperative”: The Struggle Over
Agroecology in the International Food Policy Arena’, Frontiers in Sustainable Food Systems, 5. doi:
10.3389/fsufs.2021.619185.

Anderson, L. and Bennett, N. (2003) Developing educational leadership: using evidence for policy and practice.
London: Sage: British Educational Management and Administration Society.

Anderson, M. D. and Rivera-Ferre, M. (2021) ‘Food system narratives to end hunger: extractive
versus regenerative’, Current Opinion in Environmental Sustainability. Elsevier B.V., pp. 18-25. doi:
10.1016/j.cosust.2020.12.002.

Anderson, Molly and Leach, M. (2019) ‘Transforming food systems: The potential of engaged
political economy*{’, in Harris, J. et al. (eds) The political Economy of food. Brighton: Institute of

162



Development Studies, pp. 131-146. doi: 10.19088,/1968-2019.123.

Andreyeva, T. et al. (2022) ‘Outcomes Following Taxation of Sugar-Sweetened Beverages: A
Systematic Review and Meta-analysis’, LAM.A Network Open. American Medical Association, 5(6),
pp. €2215276—2215276. doi: 10.1001/JAMANETWORKOPEN.2022.15276.

Anitha, S. ¢t al. (2019) ‘Knowledge, Attitude and Practice of Malawian Farmers on Pre- and Post-
Harvest Crop Management to Mitigate Aflatoxin Contamination in Groundnut, Maize and
Sorghum—Implication for Behavioral Change’, Toxins 2019, 170l. 11, Page 716. Multidisciplinary
Digital Publishing Institute, 11(12), p. 716. doi: 10.3390/TOXINS11120716.

Anitha, S. ef al. (2020) ‘Potential for smart food products in rural Myanmar: use of millets and
pigeonpea to fill the nutrition gap’, Journal of the Science of Food and Agricnlture. John Wiley & Sons,
Ltd, 100(1), pp. 394-400. doi: 10.1002/JSFA.10067.

Arthur, W. B. (1988) Self-Reinforcing Mechanisms in Economics, The Economy as an Evolving Complex
System. CRC Press. doi: 10.1201/9780429492846-2.

Aseete, P. et al. (2018) ‘Consumer demand heterogeneity and valuation of value-added pulse
products: A case of precooked beans in Uganda’, Agriculture and Food Security. BloMed Central Ltd.,
7(1), pp. 1-13. doi: 10.1186/540066-018-0203-3/TABLES/6.

Van Assche, K. ¢z al. (2014) ‘Rural development and the entwining of dependencies: Transition as
evolving governance in Khorezm, Uzbekistan’, Fuzures. Planning, Governance and Development,
Faculty of Extension, University of Alberta, Jasper Avenue, Edmonton, AB T6G 2R3, Canada:
Elsevier Ltd, 63, pp. 75-85. doi: 10.1016/j.futures.2014.08.006.

Bacon, C. M. ¢z al. (2017) “Vulnerability to Cumulative Hazards: Coping with the Coffee Leaf Rust
Outbreak, Drought, and Food Insecurity in Nicaragua’, World Development. Department of
Environmental Studies and Sciences, Santa Clara University, United States: Elsevier Ltd, 93, pp.
136-152. doi: 10.1016/j.wotlddev.2016.12.025.

Baker, P. ¢ al. (2021) “The Political Economy of Healthy and Sustainable Food Systems: An
Introduction to a Special Issue’, International Journal of Health Policy and Management. Kerman
University of Medical Sciences, 10(12), p. 734. doi: 10.34172/IJHPM.2021.156.

Bakker, L. ez a/ (2020) ‘Neonicotinoids in global agriculture: Evidence for a new pesticide
treadmill?’, Ecology and Society. Wageningen University and Research, Wageningen, Netherlands:
Resilience Alliance, 25(3), pp. 1-22. doi: 10.5751/es-11814-250326.

Balmford, A. ez al (2017) “The environmental footprints of conservationists, economists and
medics  compared’,  Biological  Conservation. — Elsevier, 214, pp. 260-269. doi:
10.1016/].BIOCON.2017.07.035.

Balogh, A. (2021) The rise and fall of monoculture farming, Horizon - The EU Research & Innovation

163



Magazine. Available at: https://ec.europa.cu/research-and-innovation/en/hotizon-magazine /rise-
and-fall-monoculture-farming (Accessed: 9 September 2022).

Banerji, A. (2019) Sugar lobby’s bitter tactics hurt India, The New Indian Express. Available at:
https:/ /www.newindianexpress.com/opinions/2019/apt/16/sugat-lobbys-bittet-tactics-hurt-
india-1964808.html (Accessed: 20 March 2023).

Bardsley, D. K., Palazzo, E. and Putz, M. (2018) ‘Regional path dependence and climate change
adaptation: A case study from the McLaren Vale, South Australia’, Journal of Rural Studies. School
of Social Sciences, The University of Adelaide, Adelaide, Australia: Elsevier Ltd, 63, pp. 24-33.
doi: 10.1016/j.jrurstud.2018.08.015.

Baret, P. V. (2017) ‘Acceptance of Innovation and Pathways to Transition Towards More
Sustainable Food Systems’, Pofato Research. Earth & Life Institute, Université catholique de
Louvain, Croix du Sud 2 1.7.05.14, Louvain-la-Neuve, 1348, Belgium: Springer Netherlands, 60(3—
4), pp. 383-388. doi: 10.1007/s11540-018-9384-1.

Barnes, A. ¢t al. (2016) ‘The effect of the Common Agricultural Policy reforms on intentions
towards food production: Evidence from livestock farmers’, Land Use Policy, 50, pp. 548-558. doi:
https://doi.org/10.1016/j.landusepol.2015.10.017.

Barnhill, A. and Fanzo, J. (2021) ‘Nourishing Humanity without Destroying the Planet’, ETHICS
& INTERNATIONAL AFFAIRS, 35(1), pp. 69-81. doi: 10.1017/50892679421000046.
Barrett, C. B. ¢z a/. (20202) ‘Bundling innovations to transform agri-food’, Nature Sustainability.
Springer US, 23(4), pp. 974-976. doi: 10.3390/ijerph120606027.

Barrett, C. B. ¢ a/ (2020b) ‘Bundling innovations to transform agri-food systems’, Nature
Sustainability 2020 3:12. Nature Publishing Group, 3(12), pp. 974-976. doi: 10.1038/s41893-020-
00661-8.

Barrett, C. B. et al. (2022) ‘Envisioning Four Design Objectives for 2045-2070’. Palgrave
Macmillan, Cham, pp. 55-63. doi: 10.1007/978-3-030-88802-2_4.

Barter, P. A. (2004) “Transport, urban structure and “lock-in” in the Kuala Lumpur Metropolitan
Area’, International Development Planning Review. doi: 10.3828 /idpr.26.1.1.

Bartlett, L. and Vavrus, F. (2017) ‘Comparative Case Studies : An Innovative Approach’, Nordic
Journal of Comparative and International Education (NJCIE). OsloMet - Oslo Metropolitan University,
1(Novembet), pp. 5-17. doi: 10.7577/NJCIE.1929.

Basavaraj, G. ez al. (2013) ‘Assessing viability of bio-ethanol production from sweet sorghum in
India’, Energy Policy. Elsevier, 56, pp. 501-508. doi: 10.1016/]. ENPOL.2013.01.012.

Basavaraj, G e al. (2013) Tweaking national biofuel policy for promotion of sweet sorghum as alternate feedstock,

Developing a Sweet Sorghum Ethanol 1 alne Chain. Patancheru: International Crops Research Institute

164



for the Semi-Arid Tropics.

Bason, C. (2017) Leading public design: Discovering human-centred governance, 1_eading public design. Bristol:
Bristol University Press. doi: 10.2307/].CTT1T88XQ5.

Baxter, P. and Jack, S. (2008) ‘Qualitative Case Study Methodology: Study Design and
Implementation for Novice Researchers’, The Qualitative Report, 13(4), pp. 544-559. doi:
10.46743/2160-3715/2008.1573.

Beck, O. (2019) ‘Rethinking naive realism’, Philosophical Studies. Springer Netherlands, 176(3), pp.
607-633. doi: 10.1007/511098-018-1030-X/METRICS.

Beck, S. ez al. (2021) “The governance of sociotechnical transformations to sustainability’, Current
Opinion ~ in  Environmental — Sustainability.  Elsevier, 49,  pp.  143-152.  dot:
10.1016/].COSUST.2021.04.010.

Becker, H. S. (1970) Sociological Work: Method and Substance. Chicago: Aldine.

Beilin, R., Sysak, T. and Hill, S. (2012) ‘Farmers and perverse outcomes: The quest for food and
energy security, emissions reduction and climate adaptation’, Global Environmental Change, 22(2), pp.
463-471. doi: https://doi.org/10.1016/j.gloenvcha.2011.12.003.

Bellon-Maurel, V. ez al. (2022) ‘Digital revolution for the agroecological transition of food systems:
A responsible research and innovation perspective’, Agricultural Systems. Elsevier, 203, p. 103524.
doi: 10.1016/J.AGSY.2022.103524.

Béné, C. et al. (2019) When food systems meet sustainability — Current narratives and implications for actions,
World Development. Elsevier Ltd. doi: 10.1016/j.wotlddev.2018.08.011.

Béné, C. (2022) “Why the Great Food Transformation may not happen — A deep-dive into our
food systems’ political economy, controversies and politics of evidence’, World Development.
Pergamon, 154, p. 105881. doi: 10.1016/].WORLDDEV.2022.105881.

Bennett, N. J. ez al. (2019) ‘Just Transformations to Sustainability’, Sustainability 2019, 170l. 11, Page
3881. Multidisciplinary Digital Publishing Institute, 11(14), p. 3881. doi: 10.3390/SU11143881.
Benoit, M. and Patsias, C. (2017) ‘Greening the agri-environmental policy by territorial and
participative implementation processes? Evidence from two French regions’, Journal of Rural S tudies.
Pergamon, 55, pp. 1-11. doi: 10.1016/J JRURSTUD.2017.07.016.

Bergek, A. ez al. (2008) ‘Analyzing the functional dynamics of technological innovation systems: A
scheme of analysis’, Research Policy. North-Holland, 37(3), pp. 407-429. dot:
10.1016/].RESPOL.2007.12.003.

Berkhout, F. and Carrillo-Hermosilla, J. (2002) “Technological regimes, path dependency and the
environment’, Global Environmental Change, 12, pp. 1-4.

Berkhout, F., Smith, A. and Stirling, A. (2004) ‘Socio-technological regimes and transition

165



contexts’, in Systemz Innovation and the Transition to Sustainability. Cheltenham: Edward Elgar
Publishing, pp. 48—75. doi: 10.4337/9781845423421.00013.

van Bers, C. ez al. (2019) ‘Advancing the research agenda on food systems governance and
transformation’, Current Opinion in Environmental Sustainability. Elsevier, 39, pp. 94-102. doi:
10.1016/j.cosust.2019.08.003.

Berthet, E. T., Hickey, G. M. and Klerkx, L. (2018) ‘Opening design and innovation processes in
agriculture: Insights from design and management sciences and future directions’, Agricultural
Systems. Elsevier, 165, pp. 111-115. doi: 10.1016/].AGSY.2018.06.004.

Beza, E. ¢t al. (2017) “What are the prospects for citizen science in agriculture? Evidence from three
continents on motivation and mobile telephone use of resource-poor farmers’, PLLOS ONE. Public
Library of Science, 12(5), p. €0175700. doi: 10.1371/JOURNAL.PONE.0175700.

Beza, E. ¢t al. (2018) ‘Exploring farmers’ intentions to adopt mobile Short Message Service (SMS)
for citizen science in agriculture’, Computers and Electronics in Agriculture. Elsevier, 151, pp. 295-310.
doi: 10.1016/].COMPAG.2018.06.015.

Biénabe, E. ¢f al. (2016) ‘Reconnecting markets: Innovative global practices in connecting small-
scale producers with dynamic food markets’, Reconnecting Markets: Innovative Global Practices in
Connecting Small-Scale Producers with Dynamic Food Markets. Taylor and Francis, pp. 1-182. dot:
10.4324/9781315603988.

Biggeri, M. and Ferrannini, A. (2014) ‘Sustainable Human Development (SHD) at the Local Level’,
in Biggeri, M. and Ferrannini, A. (eds) Sustainable Human Development: A New Territorial and People-
Centred Perspective. London: Palgrave Macmillan UK, pp. 10-38. doi: 10.1057/9781137380296_2.
El Bilali, H. (20192a) ‘Research on agro-food sustainability transitions: A systematic review of
research themes and an analysis of research gaps’, Journal of Cleaner Production. doi:
10.1016/j.jclepro.2019.02.232.

El Bilali, H. (2019b) ‘Research on agro-food sustainability transitions: where are food security and
nutrition?’; Food Security. Food Secutity, 11(3), pp. 559-577. doi: 10.1007/s12571-019-00922-1.

El Bilali, H. (2019¢) “The Multi-Level Perspective in Research on Sustainability Transitions in
Agriculture and Food Systems: A Systematic Review’, Agriculture 2019, Vol 9, Page 74.
Multidisciplinary Digital Publishing Institute, 9(4), p. 74. doi: 10.3390/ AGRICULTURE9040074.
Bjork, A. et al. (2022) Missions for governance - Unleashing missions beyond policy. Helsinki.

Blake, D. J. H. ez al. (2019) Looking at complex: agri-food systems from an actor perspective: The case of Northern
Thailand. 1st edn, Advances in Food Security and Sustainability. 1st edn. Elsevier Inc. doi:
10.1016/bs.af2s.2019.06.003.

Den Boer, A. C., Broerse, J. E. and Regeer, B. J. (2021) “The need for capacity building to accelerate

166



food system transformation’, Current Opinion in Food Science. Elsevier, 42, pp. 119-126. doi:
10.1016/].COFS.2021.05.009.

den Boer, A. C. L. ¢t al. (2021) Research and innovation as a catalyst for food system transformation.
Bogner, A. and Torgersen, H. (2018) ‘Precaution, responsible innovation and beyond — In search
of a sustainable agricultural biotechnology policy’, Frontiers in Plant Science. Frontiers Media S.A.,
871, p. 1884. doi: 10.3389/FPLS.2018.01884/BIBTEX.

Bongiovanni, R. and Lowenberg-Deboer, J. (2004) ‘Precision agriculture and sustainability’,
Precision Agriculture. Springer, 5(4), Pp- 359-387. dot:
10.1023/B:PRAG.0000040806.39604.AA/METRICS.

Bonke, V. and Musshoff, O. (2020) ‘Understanding German farmer’s intention to adopt mixed
cropping using the theory of planned behavior’, Agronomy for Sustainable Development. Centre of
Biodiversity and Sustainable Land Use, University of Goettingen, Platz der Goettinger Sieben 5,
Goettingen, 37073, Germany: Springer-Verlag Italia s.r.l., 40(6). doi: 10.1007/s13593-020-00653-
0.

Bonney, R. ¢t al. (2016) ‘Can citizen science enhance public understanding of science?’, Public
Understanding of Science. SAGE Publications Ltd, 25(1), pp. 2-16. doi: 10.1177/0963662515607406.
Boorman, C., Jackson, B. and Burkett, I. (2023) ‘SDG localization: Mobilizing the Potential of
Place Leadership Through Collective Impact and Mission-Oriented Innovation Methodologies’,
Journal of Change Management. Routledge, 23(1), pp. 53—71. doi: 10.1080/14697017.2023.2167226.
Bordage, G. (2009) ‘Conceptual frameworks to illuminate and magnify’, Medica! Education. Med
Educ, 43(4), pp. 312-319. doi: 10.1111/j.1365-2923.2009.03295.x.

Borras, S. M. (2023) ‘La Via Campesina — transforming agrarian and knowledge politics, and co-
constructing a field: a laudatio’, The Journal of Peasant Studies. Routledge, pp. 1-34. doi:
10.1080/03066150.2023.2176760.

Borrella, 1., Mataix, C. and Carrasco-Gallego, R. (2015) ‘Smallholder Farmers in the Speciality
Coffee Industry: Opportunities, Constraints and the Businesses that are Making it Possible’, IDS
Bulletin. John Wiley & Sons, Ltd, 46(3), pp. 29—44. doi: 10.1111/1759-5436.12142.

Bracken, S. (2010) ‘Discussing the importance of ontology and epistemology awareness in
practitioner research’, Worcester Journal of 1 earning and Teaching, (4), p. 9.

Braun, V. and Clarke, V. (2006) ‘Using thematic analysis in psychology’, Qualitative Research in
Psychology, 3(2), pp. 77-101. doi: 10.1191/1478088706QP0G3OA.

Breier, J. et al. (2023) Regenerative agriculture for food security and ecological resilience: illustrating global
bigphysical and social spreading potentials. Betlin. Available at: https://www.clubofrome.org/wp-
content/uploads/2023/02/Earth4All_Deep_Dive_SchwarzBreiet.pdf (Accessed: 29 March

167



2023).

Breznitz, S. M., O’Shea, R. P. and Allen, T. J. (2008) ‘University Commercialization Strategies in
the Development of Regional Bioclusters*’, Journal of Product Innovation Management. John Wiley &
Sons, Ltd, 25(2), pp. 129-142. doi: 10.1111/].1540-5885.2008.00290.X.

Bronson, K. (2018) ‘Smart Farming: Including Rights Holders for Responsible Agricultural
Innovation’, Technology Innovation Management Review, 8(2), pp. 7-14. doi: 10.22215/timreview/1133.
Bronson, K. (2019) ‘Looking through a responsible innovation lens at uneven engagements with
digital farming’, NLAS - Wageningen Journal of Life Sciences. No longer published by Elsevier, 90-91,
p. 100294. doi: 10.1016/].NJAS.2019.03.001.

Brown, B. J. ez al. (1987) ‘Global sustainability: Toward definition’, Environmental Management 1987
11:6. Springer, 11(6), pp. 713-719. doi: 10.1007/BF01867238.

Brown, M. E. L. and Duenas, A. N. (2019) ‘A Medical Science Educator’s Guide to Selecting a
Research Paradigm: Building a Basis for Better Research’, Medical Science Educator, 30, pp. 545-553.
doi: 10.1007/s40670-019-00898-9.

Brown, R. (2020) ‘Mission-oriented or mission adrift? A critical examination of mission-oriented
innovation policies’, h#tps:/ [ doi.org/ 10.1080/09654313.2020.1779189. Routledge, 29(4), pp. 739—
761. doi: 10.1080/09654313.2020.1779189.

Bruce, A. and Spinardi, G. (2018) ‘On a wing and hot air: Eco-modernisation, epistemic lock-in,
and the barriers to greening aviation and ruminant farming’, Energy Research and Social Science.
Science, Technology & Innovation Studies, The University of Edinburgh, Old Surgeons’ Hall,
High School Yards, Edinburgh, EH1 11L.Z, United Kingdom: Elsevier Ltd, 40, pp. 36—44. doi:
10.1016/j.erss.2017.11.032.

Bruce, M. C. ¢ al. (2018) ‘Urgent action to combat climate change and its impacts (SDG 13):
transforming agriculture and food systems’, Current Opinion in Environmental Sustainability. Elsevier,
34, pp. 13-20. doi: 10.1016/].COSUST.2018.06.005.

Bryman, A. (2008) Social research methods. Oxtord: Oxford University Press.

Bugge, M. M., Andersen, A. D. and Steen, M. (2021) ‘“The role of regional innovation systems in
mission-oriented innovation policy: exploring the problem-solution space in electrification of
maritime transport’, EUROPEAN PLANNING STUDIES. Routledge, pp. 1-20. doi:
10.1080/09654313.2021.1988907.

Bui, S. ef al. (2016a) ‘Sustainability transitions : Insights on processes of niche-regime interaction
and regime recon fi guration in agri-food systems’, Journal of Rural Studies. Elsevier Ltd, 48, pp. 92—
103. doi: 10.1016/J.JRURSTUD.2016.10.003.

Bui, S. ez al. (2016b) ‘Sustainability transitions: Insights on processes of niche-regime interaction

168



and regime reconfiguration in agri-food systems’, Journal of Rural Studies. Elsevier Ltd, 48, pp. 92—
103. doi: 10.1016/J.JRURSTUD.2016.10.003.

Bui, S. ez al. (2019) Systemic ethics and inclusive governance: two key prerequisites for
sustainability transitions of agri-food systems’, Agriculture and Human 1V alues. Springer Netherlands,
36(2), pp. 277-288. doi: 10.1007/s10460-019-09917-2.

Bui, S. (2021) ‘Enacting Transitions — The Combined Effect of Multiple Niches in Whole System
Reconfiguration’, Sustainability, 13(6135), pp. 1-21.

van der Burg, S., Bogaardt, M. J. and Wolfert, S. (2019) ‘Ethics of smart farming: Current questions
and directions for responsible innovation towards the future’, NJAS - Wageningen Journal of 1ife
Sciences. No longer published by Elsevier, 90-91, p. 100289. doi: 10.1016/].NJAS.2019.01.001.
Burton, R. J. F. and Farstad, M. (2020) ‘Cultural Lock-in and Mitigating Greenhouse Gas
Emissions: The Case of Dairy/Beef Farmers in Norway’, Sociologia Ruralis. Ruralis — Institute for
Rural and Regional Research, University Centre Dragvoll, Trondheim, N-7491, Norway: Blackwell
Publishing Ltd, 60(1), pp. 20-39. doi: 10.1111/soru.12277.

Cabral, L. and Sumberg, J. (2022) “The use of epic narratives in promoting “natural agriculture™,
Outlook on Agriculture, 51(1), pp. 129-136. doi: 10.1177/00307270221077708.

Calo, M. et al. (2005) Revaluing Peasant Coffee Production: Organic and Fair Trade Markets in Mexico.
Medford. Available at: http://ase.tufts.edu/gdae/pubs/tp/RevaluingCoffee05.pdf (Accessed: 6
November 2022).

Candel, J. J. L. (2022) ‘Power to the people? Food democracy initiatives’ contributions to
democratic goods’, Agriculture and Human 1 alues. Springer Science and Business Media B.V., 1, pp.
1-13. doi: 10.1007/810460-022-10322-5/TABLES/ 3.

Caniglia, G. ef al. (2021) ‘A pluralistic and integrated approach to action-oriented knowledge for
sustainability’, Nature Sustainability. Springer US, 4(2), pp. 93-100. doi: 10.1038/s41893-020-00616-
Z.

Cappellano, F. and Kurowska-Pysz, J. (2020) “The Mission-Oriented Approach for (Cross-Border)
Regional Development’, Sustainability 2020, 1'ol. 12, Page 5181. Multidisciplinary Digital Publishing
Institute, 12(12), p. 5181. doi: 10.3390/SU12125181.

Cardona, A., Carusi, C. and Bell, M. M. (2021) ‘Engaged Intermediaries to Bridge the Gap between
Scientists, Educational Practitioners and Farmers to Develop Sustainable Agri-Food Innovation
Systems: A US Case Study’, Sustainability 2021, Vol 13, Page 11886. Multidisciplinary Digital
Publishing Institute, 13(21), p. 11886. doi: 10.3390/SU132111886.

Carolan, M. (2020) ‘Acting like an algorithm: digital farming platforms and the trajectories they

(need not) lock-in’, Agriculture and Human 1 alues. Department of Sociology, Colorado State

169



University, B241 Clark, Fort Collins, CO 80523, United States: Springer Science and Business
Media B.V., 37(4), pp. 1041-1053. doi: 10.1007/s10460-020-10032-w.

Caron, P. ¢ al. (2018) ‘Food systems for sustainable development: proposals for a profound four-
part transformation’, Agronomy for Sustainable Development. Agronomy for Sustainable Development,
38(4), pp. 1-12. doi: 10.1007/s13593-018-0519-1.

Carter, S. (2020) ‘Case Study Method and Research Design: Flexibility or Availability for the
Novice Researcher?’; in Inclusive Theory and Practice in Special Education. Hershey: 1GI Global, pp.
301-326. doi: 10.4018/978-1-7998-2901-0.CHO15.

CASA (2020) Pocessing opportunities such as precooked beans have not yet been taken up. Edinburgh.
Available at: https:/ /www.casaprogramme.com/ casa-uganda-bean-sector-strategy/ (Accessed: 20
March 2023).

Castell6, M. ez al. (2021) ‘What perspectives underlie “researcher identity”? A review of two
decades of empirical studies’, Higher Education. Springer Science and Business Media B.V., 81(3),
pp- 567-590. doi: 10.1007/510734-020-00557-8 / TABLES/4.

CCAFS  (2020)  Food  Emissions -  Supply ~ Chain  Emissions. ~ Available  at:
https://ccafs.cgiar.org/bigfacts/#theme=food-emissions&subtheme=supply-chain  (Accessed:
28 January 2021).

CGIAR (20202) CGLAR 2030: Research and Innovation Strategy - Transforming food, land, and water systems
in a climate crisis. Montpellier. Available at: www.cgiar.org (Accessed: 18 January 2021).

CGIAR (2020b) CGLAR 2030 - Research and  Innovation  Strategy. Available at:
https:/ /storage.googleapis.com/ cgiarorg/2020/10/Draft-CGIAR-2030-Research-and-
Innovation-Strategy.pdf (Accessed: 18 January 2021).

Chakraborty, R. ez al. (2021) ‘A plural climate studies framework for the Himalayas’, Current Opinion
in Environmental Sustainability. Elsevier, 51, pp. 42-54. doi: 10.1016/].COSUST.2021.02.005.
Chang, R. D. ¢t al. (2017) ‘Approaches for Transitions Towards Sustainable Development: Status
Quo and Challenges’, Swustainable Development. John Wiley & Sons, Ltd, 25(5), pp. 359-371. doi:
10.1002/sd.1661.

Chantre, E., Cerf, M. and Le Bail, M. (2015) ‘Transitional pathways towards input reduction on
French field crop farms’, International Journal of Agricultural Sustainability. AgroParisTech, UMR 1048
INRA-AgroParisTech SAD-APT, Thiverval-Grignon, 78850, France: Taylor and Francis Ltd.,
13(1), pp. 69-86. doi: 10.1080/14735903.2014.945316.

Chappell, M. J. ez al. (2018) Agroecology as a Pathway towards Sustainable Food Systems. Aachen.
Chavez, A. B. and Perz, S. G. (2013) ‘Path dependency and contingent causation in policy adoption
and land use plans: The case of Southeastern Peru’, GEOFORUM, 50, pp. 138-148. doi:

170



10.1016/j.geoforum.2013.09.003.

Checkland, P. (1999) Systems thinking, systems practice. Chichester: Wiley.

Checkland, P. B. (1989) ‘Soft Systems Methodology’, Human Systems Management. 108 Press, 8, pp.
273-289. doi: 10.3233 /HSM-1989-8405.

Checkland, P. B. and Haynes, M. G. (1994) ‘Varieties of systems thinking: The case of soft systems
methodology’, Systenz Dynamics Review. John Wiley & Sons, Ltd, 10(2-3), pp. 189-197. doi:
https://doi.org/10.1002/sdr.4260100207.

Checkland, P. and Poulter, J. (2006) Learning For Action: A Short Definitive Account of Soft Systems
Methodology, and Its Use for Practitioners, Teachers and Students. Hoboken: Wiley. Available at:
https://books.google.it/books?rid=4pUoAQAAMAA].

Chen, S. H. et al. (2021) ‘Consumption behavior of eco-friendly products and applications of ICT
innovation’, JOURNAL OF CLEANER PRODUCTION, 287. doi:
10.1016/j.jclepro.2020.125436.

Chhetri, N. B. ez a/ (2010) ‘Modeling path dependence in agricultural adaptation to climate
variability and change’, Annals of the Association of American Geographers. School of Geographical
Sciences and Urban Planning, The Consortium for Science, Policy, and Outcomes, Arizona State
University, Tempe, AZ 85287, United States, The Consortium for Science, Policy, and Outcomes,
Arizona State University, Tempe, AZ 85287, United States, 100(4), pp. 894-907. doi:
10.1080/00045608.2010.500547.

Chileshe, R. A. (2005) Land Tenure and rural livelihoods in Zambia: Case Studies of Kamena and St. Joseph.
University of the Western Cape.

Chilisa and Kawulich, B. (2012) ‘Selecting a research approach: paradigm, methodology and
methods.’, in Wagner, C., Kawulich, B., and Garner, M. (eds) Doing social research: a global context.
New York: McGraw-Hill Education, pp. 51-61.

Choong, K. M. ¢ al. (2014) ‘Automatic Evidence Retrieval for Systematic Reviews’, | Med Internet
Res 2014;16(10):e223 https:/ | www.jmir.org/ 2014/ 10/ e223. Journal of Medical Internet Reseatch,
16(10), p. €3369. doi: 10.2196/JMIR.3369.

Churchman, P. (1979) The Systens Approach and Its Enemies. New York, London: Basic Books.
Clapp, J. (2022) ‘Concentration and crises: exploring the deep roots of vulnerability in the global
industrial  food systemy’,  h#tps:/ [ doi.org/ 10.1080/03066150.2022.2129013.  Routledge. doi:
10.1080/03066150.2022.2129013.

Clapp, J. and Ruder, S. L. S.-L. (2020) ‘Precision technologies for agriculture: Digital farming, gene-
edited crops, and the politics of sustainability’, Global Environmental Politics. University of Watetloo,

Canada: MIT Press Journals, 20(3), pp. 49-69. doi: 10.1162/glep_a_00566.

171



Clapp, J. and Scrinis, G. (2016) ‘Big Food, Nutritionism, and Corporate Power’,
http:/ | dx.doi.org/ 10.1080/ 14747731.2016.1239806.  Routledge, 14(4), pp. 578-595. doi:
10.1080/14747731.2016.1239806.

Clapp, S. (2017) Fixing the Food System: Changing How We Produce and Consume Food. Santa Barbara:
PRAEGER. Available at:
https://books.google.it/books?hl=en&lr=&id=wbZCDQAAQBA]&oi=fnd&pg=PP1&dq=br
oken+food+system+fix&ots=r7yE_EMTsC&sig=FpybTbPEEPZH5SCpV-
hiinRFLaM#v=onepage&q=broken food system fix&f=false (Accessed: 9 September 2022).
Clar, E. and Pinilla, V. (2011) ‘Path dependence and the modernisation of agriculture: A case study
of Aragon, 1955-85’, Rural History. Department of Applied Economics and Economic History,
Universidad de Zaragoza, Gran Via 4, 50005 Zaragoza, Spain, 22(2), pp. 251-269. doi:
10.1017/S0956793311000057.

Clark, W. C. (2007) ‘Sustainability science: a room of its own’, Proc Nat/ Acad Sci, 104(6), pp. 1737—
1738. doi: 10.1073/pnas.0611291104.

Clark, W. C. and Harley, A. G. (2020) ‘Sustainability Science: Toward a Synthesis’, Annual Review
of Environment and Resonrces. Annual Reviews, 45(1), pp. 331-386. doi: 10.1146/annurev-environ-
012420-043621.

de Cleene, S. (2019) We can completely transform onr food systems to ensure everyone has a seat at the table,
World Economic Forum. Available at: https://www.weforum.org/agenda/2019/11/food-systems-
agticulture-sustainable-sdgs/ (Accessed: 29 March 2023).

Clinton, W. J. (1993) “Technology for america’s economic growth: A new direction to build
economic strength’,  The Bottomr Line. MCB UP Ltd, 0603-4), pp. 4-17. dot
10.1108/EB025379/FULL/XML.

Cohen, N. and Ilieva, R. T. (2015) “Transitioning the food system: A strategic practice management
approach for cities’, Environmental Innovation and Societal Transitions. Elsevier, 17, pp. 199-217. dot:
10.1016/j.eist.2015.01.003.

Collins, C. S. and Stockton, C. M. (2018) “The Central Role of Theory in Qualitative Research’,
International  Jowrnal — of  Qualitative  Methods. SAGE  Publications Inc., 17(1). doi:
10.1177/1609406918797475/ASSET/IMAGES/LARGE/10.1177_1609406918797475-
FIG2JPEG.

Conti, C., Hall, A. and Hambloch, C. (2021) Opportunities for GLDC crops as functional foods. Available
at: https://mel.cgiar.org/uploads/relatedfiles /1odvY020snvR AyFk7tCIcEKTTW8VKO.docx.
Conti, C., Zanello, G. and Hall, A. (2021) “Why are agri-food systems resistant to new directions

of change? A systematic review’, Global Food Security. Elsevier B.V., 31(June), p. 100576. doi:

172



10.1016/j.g£5.2021.100576.

Convention on Biological Diversity (2018) 2.6 billion people draw their livelihoods mostly from agriculture
| Convention on Biological Diversity. Available at: https://www.cbd.int/article/biodiversityforfood-1
(Accessed: 7 September 2022).

Cook, S. ¢t al. (2013) ‘On-farm experimentation.’, Better Crops with Plant Food. International Plant
Nutrition Institute (IPNI), 97(4), pp. 17-20.

Coolsaet, B. (2016) “Towards an agroecology of knowledges: Recognition, cognitive justice and
farmers’ autonomy in France’, Journal of Rural Studies. Pergamon, 47, pp. 165-171. doi:
10.1016/].JRURSTUD.2016.07.012.

Costa, C. et al. (2022) ‘Roadmap for achieving net-zero emissions in global food systems by 2050,
Scientific Reports 2022 12:1. Nature Publishing Group, 12(1), pp. 1-11. doi: 10.1038/s41598-022-
18601-1.

Cowan, R. and Gunby, P. (1996) ‘Sprayed to death: Path dependence, lock-in and pest control
strategies’, Economic  Journal. Blackwell Publishing Ltd, 106(436), pp. 521-542. dot:
10.2307/2235561.

Cox, M., Payton, F. and Pimentel, L. (2019) ‘A gilded trap in Dominican rice farming’, Iand Use
Poli¢y. Dartmouth College, 6182 Steel Hall, Hanover, NH 03755, United States: Elsevier Ltd, 80,
pp- 10-20. doi: 10.1016/j.landusepol.2018.09.007.

Craigon, P. J. e al. (2023) ‘Ethics by design: Responsible research & innovation for Al in the food
sector’, Journal of Responsible Technology. Elsevier Ltd, 13(January 2022), p. 100051. dot:
10.1016/j.jrt.2022.100051.

Cresswell, J. W. (2014) Research Design: qualitative, quantitative, and mixed methods approach. 3rd edn.
New York: Sage. Available at:
https:/ /www.ucg.ac.me/skladiste/blog_609332/objava_105202/fajlovi/Creswell.pdf (Accessed:
31 December 2022).

Croom, S., Romano, P. and Giannakis, M. (2000) ‘Supply chain management: an analytical
framework for critical literature review’, Ewurgpean Journal of Purchasing & Supply Management.
Pergamon, 6(1), pp. 67-83. doi: 10.1016/S0969-7012(99)00030-1.

Crossman, A. (2020) The Major Theoretical Perspectives of Sociology An Overview of Four Key Perspectives,
Social ~ Sciences.  Available at:  https://www.thoughtco.com/theoretical-perspectives-3026716
(Accessed: 31 December 2022).

Crotty, M. (1998) The foundations of social science research: meaning and perspective in the research process. New
South Wales: Allen and Uwin.

Cullen, B., Tucker, J. and Homann-Kee Tui, S. (2013) ‘Power dynamics and representation in

173



innovation platforms’, Innovation platforms practice brief, 4(November), pp. 1-4.

Dalberg (2019) Commercialisation Assessment: High Iron Beans in Kenya.

Darnhofer, 1. (2014) ‘Contributing to a transition to sustainability of agri-food systems: Potentials
and pitfalls for organic farming’, in Bellon, S. and Penvern, S. (eds) Organic Farming, Prototype for
Sustainable Agricultures: Prototype for Sustainable Agricultures. 1st edn. Dordrecht: Springer Netherlands,
pp- 439-452. doi: 10.1007/978-94-007-7927-3_24/COVER.

Darwin Holmes, A. G. (2020) ‘Researcher Positionality - A Consideration of Its Influence and
Place in Qualitative Research - A New Researcher Guide’, Shanlax International Journal of Education,
8(4), pp. 1-10. doi: 10.34293/education.v8i4.3232.

Das, D. ez al. (2020) ‘Impact of Covid-19 pandemic on Indian rural livelihood’, ~ 7847 ~ Journal of
Entomology and Zoology Studies, 8(5), pp. 1847-1850. Available at: http://www.entomoljournal.com
(Accessed: 15 January 2023).

David, P. A. (1985) ‘Clio and the economics of qwerty’, American Economic Review. American
Economic Association, 75(2), pp. 332-337. doi: 10.2307/1805621.

Davis, K. F. ¢f al. (2019) ‘Assessing the sustainability of post-Green Revolution cereals in India’,
Proceedings of the National Acadeny of Sciences of the United States of America. National Academy of
Sciences, 116(50), pp. 25034-25041. doi: 10.1073/pnas.1910935116.

Dehnen-Schmutz, K. ez a/l. (2016) ‘Exploring the role of smartphone technology for citizen science
in agriculture’, Agronomy for Sustainable Development. Springer-Verlag France, 36(2), pp. 1-8. doi:
10.1007/813593-016-0359-9/FIGURES/ 3.

Dekeyser, K. et al. (2020) The food systems approach in practice: Our guide for sustainable transformation.
Maastricht. Available at: https://ecdpm.org/wp-content/uploads/Food-Systems-Approach-In-
Practice-Guide-For-Sustainable-Transformation-ECDPM-Discussion-Paper-278-2020.pdf.
Delgado, L. E. ¢t al. (2022) ‘Including traditional knowledge in coastal policymaking: Yaldad bay
(Chiloé, southern Chile) as a case study’, Marine Policy. Pergamon, 143, p. 105181. dot:
10.1016/].MARPOL.2022.105181.

Denzin, N. K. and Lincoln, Y. S. (2005) ‘Introduction: The discipline and practice of qualitative
research’, in Denzin, N. K. and Lincoln, Y. S. (eds) The SAGE handbook of qualitative research. 3rd
edn. Thousand Oaks, CA: Sage, pp. 1-32.

Desquilbet, M., Bullock, D. S. and D’Arcangelo, F. M. (2019) ‘A discussion of the market and
policy failures associated with the adoption of herbicide-tolerant crops’, INTERNATIONAL
JOURNAL OF AGRICULTURAL SUSTAINABILITY, 17(5), pp. 326-337. doi
10.1080/14735903.2019.1655191.

Deutch, J. (2020) ‘Is Net Zero Carbon 2050 Possible?’, Joute. Cell Press, 4(11), pp. 2237-2240. doi:

174



10.1016/].JOULE.2020.09.002.

Deutsche Bank (2015) The rising star of Africa. Frankfurt .

Dhiman, G. (2020) ‘The Effects of Coronavirus (COVID-19) on the Psychological Health of
Indian Poultry Farmers’, Coronaviruses. Bentham Science Publishers Ltd., 2(2), pp. 131-132. doi:
10.2174/2666796701999200617160755.

Diao, X., Headey, D. and Johnson, M. (2008) “Toward a green revolution in Africa: what would it
achieve, and what would it require?’, Agricultural Economics. John Wiley & Sons, Ltd, 39(SUPPL. 1),
pp- 539-550. doi: 10.1111/].1574-0862.2008.00358.X.

Diaz-Méndez, C. and Lozano-Cabedo, C. (2020) ‘Food governance and healthy diet an analysis of
the conflicting relationships among the actors of the agri-food system’, Trends in Food Science and
Technology. Elsevier, 105(July 2019), pp. 449—453. doi: 10.1016/;.tifs.2019.08.025.

Diaz, S. et al. (2018) ‘An inclusive approach to assess nature’s contributions to people’, SCIENCE,
359(6373), pp. 270-272. doi: 10.1126/science.aap8826.

Diercks, G., Larsen, H. and Steward, F. (2019) ‘“Transformative innovation policy: Addressing
variety in an emerging policy paradigm’, Research Policy. North-Holland, 48(4), pp. 880-894. doi:
10.1016/].RESPOL.2018.10.028.

Dinesh, D., Hegger, D. L. T., e a/ (2021) ‘Enacting theories of change for food systems
transformation under climate change’, Global Food Security. Elsevier B.V., 31(September), p. 100583.
doi: 10.1016/j.fs.2021.100583.

Dinesh, D., Hegger, D., e al. (2021) ‘Learning from failure at the science—policy interface for
climate action in agriculture’, Mitigation and Adaptation Strategies for Global Change. Springer Science
and Business Media B.V., 26(1), pp. 1-24. doi: 10.1007/811027-021-09940-X/FIGURES/1.
Dixon-Woods, M. ¢ al. (2016) ‘How can systematic reviews incorporate qualitative research? A
critical perspective’, hip:/ [ dx.doi.org/ 10.1177/1468794106058867. Sage PublicationsSage CA:
Thousand Oaks, CA, 6(1), pp. 27-44. doi: 10.1177/1468794106058867.

Djurfeldt, G. et al. (eds) (2009) The African food crisis: lessons from the Asian Green Revolution.
Wallingford: CABI International.

Dobermann, A. et al. (2022) ‘Responsible plant nutrition: A new paradigm to support food system
transformation’,  Global  Food ~ Security. Elsevier B.V., 33(March), p. 100636. doi:
10.1016/j.g£5.2022.100636.

Domptail, S. E., Hirsch, J. and Nuppenau, E.-A. (2023) ‘Decolonizing Nature? Worldviews of
Agroecological Farmers in Germany to Address the Global Environmental Crisis’, in De Santo,
M. K. and Domptail, S. E. (eds) Degrowth Decolonization and Development: When Culture Meets the
Environment. Cham: Springer International Publishing, pp. 115-147. doi: 10.1007/978-3-031-

175



25945-6_6.

Dornelles, A. Z. et al. (2022) “Transformation archetypes in global food systems’, Sustainability
Science. Springer Japan, 10, pp. 1-14. doi: 10.1007/811625-022-01102-5/FIGURES /4.
Dorninger, C. et al. (2020) ‘Leverage points for sustainability transformation: a review on
interventions in food and energy systems’, Ecological Economics. Elsevier, 171, p. 106570. doi:
10.1016/].ECOLECON.2019.106570.

Douthwaite, B. and Hoffecker, E. (2017) “Towards a complexity-aware theory of change for
participatory research programs working within agricultural innovation systems’, .Agricultural
Systems. Elsevier, 155, pp. 88-102. doi: 10.1016/].AGSY.2017.04.002.

Dovers, S. R. and Handmer, J. W. (1993) ‘Contradictions in Sustainability’, Ewnvironmental
Conservation.  Cambridge  University — Press, 20(3), pp. 217-222. Available at:
http:/ /www.jstot.org/stable/44518820.

Drottberger, A., Melin, M. and Lundgren, L. (2021) ‘Alternative Food Networks in Food System
Transition-Values, Motivation, and Capacity Building among Young Swedish Market Gardeners’,
SUSTAINABILITY, 13(8). doi: 10.3390/su13084502.

Duncan, J. ez al. (2022) ‘Democratic directionality for transformative food systems research’, Nature
Food 2022 3:3. Natutre Publishing Group, 3(3), pp. 183-186. doi: 10.1038/s43016-022-00479-x.
Dury, S. ¢t al. (2019a) Food systems at risk: new trends and challenges. Rome, Montpellier, Brussels. doi:
10.19182/agritrop/00080.

Dury, S. et al (2019b) Food systems at risk. Rome, Montpellier, Brussels. doi:
10.19182/agritrop/00080.

Eakin, H. ¢f al. (2017) ‘Identifying attributes of food system sustainability: emerging themes and
consensus’, Agriculture and Human 1 alues. Springer Netherlands, 34(3), pp. 757-773. doi:
10.1007/S10460-016-9754-8 /FIGURES/1.

Eastwood, C. ¢t al. (2019) ‘Managing Socio-Ethical Challenges in the Development of Smart
Farming: From a Fragmented to a Comprehensive Approach for Responsible Research and
Innovation’, Journal of Agricultural and Environmental Ethics. Springer Netherlands, 32(5-6), pp. 741—
768. doi: 10.1007/510806-017-9704-5/TABLES/6.

Eastwood, C. R. ¢f al. (2023) ‘Policy approaches for enhanced dairy sector innovation — a review
of future pathways and policies for effective implementation of digital agriculture’, New Zealand
Economic Papers. Routledge, pp. 1-8. doi: 10.1080/00779954.2022.2161935.

Eastwood, C. R., Edwards, J. P. and Turner, J. A. (2021) ‘Review: Anticipating alternative
trajectories for responsible Agriculture 4.0 innovation in livestock systems’, Animal. Elsevier, 15,

p. 100296. doi: 10.1016/].ANIMAL.2021.100296.

176



Ebitu, L. e# al. (2021) ‘Citizen science for sustainable agriculture — A systematic literature review’,
Land Use Poliey. Pergamon, 103, p. 105326. doi: 10.1016/]. LANDUSEPOL.2021.105326.
Edwards, F. (2023) ‘Introducing Food Resistance Movements BT - Food Resistance Movements:
Journeying Through Alternative Food Networks’, in Edwards, F. (ed.). Singapore: Springer Nature
Singapore, pp. 1-27. doi: 10.1007/978-981-19-5795-6_1.

Elder-Vass, D. (2007) ‘A Method for Social Ontology’, Journal of Critical Realism, 6(2), pp. 226—249.
doi: 10.1558/joct.v6i2.226.

Elzen, B., Geels, F. W. and Green, K. (2004) Systens innovation and the transition to sustainability, System
Innovation and the Transition to Sustainability. Edward Elgar Publishing. doi: 10.4337/9781845423421.
Engstrom, R. ez a/. (2008) “Which environmental problems get policy attention? Examining energy
and agricultural sector policies in Sweden’, Environmental Impact Assessment Review. Division of
Environmental Strategies Research - fms, Department of Urban Planning and Environment,
School of Architecture and the Built Environment, SE 100 44 Stockholm, Sweden, 28(4-5), pp.
241-255. doi: 10.1016/j.eiar.2007.10.001.

Epstein, L. H. ez a/. (2012) ‘Experimental research on the relation between food price changes and
food-purchasing patterns: A targeted review’, American Journal of Clinical Nutrition, 95(4), pp. 789—
809. doi: 10.3945/AJCN.111.024380.

Ericksen, P. J. (2008) ‘Conceptualizing food systems for global environmental change research’,
Global Environmental Change. Pergamon, 18(1), pp- 234-245. doi:
10.1016/].GLOENVCHA.2007.09.002.

Espig, M. ez al. (2022) ‘Responsible digital agri-food innovation in Australian and New Zealand
public research organisations’, Sociologia Ruralis. John Wiley & Sons, Ltd, 62(2), pp. 389—409. doi:
10.1111/SORU.12370.

Espluga-Trenc, J. ez al. (2021) ‘Local agri-food systems as a cultural heritage strategy to recover the
sustainability of local communities. Insights from the spanish case’, Sustainability (Switzerland),
13(11). doi: 10.3390/su13116068.

European Commission (2011) Horigon 2020—The framework programme for research and innovation.
Brussels.

European Environment Agency (2015) _Agriculture and  climate  change. Available at:
https:/ /www.eea.europa.eu/signals/signals-2015/articles /agriculture-and-climate-change
(Accessed: 7 September 2022).

Fagerberg, J. (2018) ‘Mobilizing innovation for sustainability transitions: A comment on
transformative innovation policy’, Research Policy. North-Holland, 47(9), pp. 1568-1576. doi:
10.1016/j.respol.2018.08.012.

177



Falkenmark, M. (2007) ‘Shift in thinking to address the 21st century hunger gap’, Water Resources
Management, 21(1), pp. 3-18. doi: 10.1007/511269-006-9037-Z.

Fanzo, J. et al. (2020) ‘A research vision for food systems in the 2020s: Defying the status quo’,
Global Food Security. doi: 10.1016/].gfs.2020.100397.

Fanzo, J. et al (2021) ‘“Viewpoint: Rigorous monitoring is necessary to guide food system
transformation in the countdown to the 2030 global goals’, Food Policy. Pergamon, 104, p. 102163.
doi: 10.1016/]. FOODPOL.2021.102163.

FAO  (20092a) How 2o Feed the World in  2050. Rome.  Available at:
http:/ /www.fao.org/ fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_
in_2050.pdf (Accessed: 11 May 2021).

FAO (2009b) How to Feed the World in 2050. Rome.

FAO (2017a) Water for Sustainable Food and Agriculture. Rome.

FAO (2017b) Water pollution from agriculture. Rome.

FAO (2018a) The gender gap in land rights. Rome.

FAO (2018b) Transforming food and agriculture to achieve the SDGs. Rome. Available at:
http:/ /www.fao.org/3/I19900EN /i19900en.pdf (Accessed: 30 March 2021).

FAO (2020) The food system and the challenges of COVID-19. Santiago.

FAO (2021) Food systems transformation Building to transform during response and recovery. Rome. Available
at: https://www.wti.org/blog/2020/06/destruction-inevitable-fate-our-forests (Accessed: 5 May
2021).

Fares, M., Magrini, M.-B. and Triboulet, P. (2012) ‘Agroecological transition, innovation and lock-
in effects: The impact of the organizational design of supply chains. The French durum wheat
supply chain case’, Cabiers Agricultures. Inra, UMR1248 AGIR, Chemin de Borde Rouge BP 52627,
31326 Castanet-Tolosan, France: EDP Sciences, 21(1), pp. 34—45. doi: 10.1684/agr.2012.0539.
Farrukh, M. U. ¢f a/. (2020) ‘Mapping the food security studies in India, Pakistan and Bangladesh:
Review of research priorities and gaps’, Global Food Security. Elsevier B.V., 26(April), p. 100370. doi:
10.1016/j.g£5.2020.100370.

Farstad, M. ef al. (2020) ‘Locked-in or ready for climate change mitigation? Agri-food networks as
structures for dairy-beef farming’, Agriculture and Human 1 alues. Ruralis — Institute for Rural and
Regional Research, University Centre Dragvoll, Trondheim, 7491, Norway: Springer, 38(1), pp.
29-41. doi: 10.1007/s10460-020-10134-5.

Fazey, 1. et al (2017) ‘Transformation in a changing climate: a research agenda’,
https:/ | doi.org/ 10.1080/ 17565529.2017.1301864. Taylor & Francis, 10(3), pp. 197-217. doi:
10.1080/17565529.2017.1301864.

178



Fazey, 1. et al. (2018) ‘Ten essentials for action-oriented and second order energy transitions,
transformations and climate change research’, Energy Research & Social Science. Elsevier, 40, pp. 54—
70. doi: 10.1016/J.ERSS.2017.11.026.

Feola, G. (2015) ‘Societal transformation in response to global environmental change: A review of
emerging concepts’, Ambio. Springer Nethetlands, 44(5), pp. 376-390. doi: 10.1007/s13280-014-
0582-z.

Fesenfeld, L. P. ¢z al. (2020) ‘Policy packaging can make food system transformation feasible’,
Nature Food. Springer US, 1(3), pp. 173-182. doi: 10.1038/s43016-020-0047-4.

Feyereisen, M., Stassart, P. M. and Mélard, F. (2017) ‘TFair Trade Milk Initiative in Belgium:
Bricolage as an Empowering Strategy for Change’, Sociologia Ruralis. SEED Research Unit,
University of Liege, Avenue de Longwy 185, Arlon, 6700, Belgium: Blackwell Publishing Ltd,
57(3), pp. 297-315. doi: 10.1111/soru.12174.

Fidel, R. (1984) “The case study method: A case study’, Lzbrary and Information Science, LISR 6, pp.
273-288.

Finnis, E. (2012) ‘Redefining and Re-presenting Minor Millets in South India Title: Reimagining
Marginalized Foods Book Subtitle: Global Processes, Local Places’, in Finnis, E. (ed.) Reimagining
Marginalized ~ Foods.  Tucson:  University — of  Arizona  Press.  Available  at:
https:/ /www.jstotr.org/stable/j.ctt1814g4b.9 (Accessed: 19 March 2023).

Fleming, A. ¢t al. (2021) ‘Foresighting Australian digital agricultural futures: Applying responsible
innovation thinking to anticipate research and development impact under different scenarios’,
Agricultural Systems. Elsevier, 190, p. 103120. doi: 10.1016/].AGSY.2021.103120.

Flor, R. J. ez al. (2019) ‘Do field-level practices of Cambodian farmers prompt a pesticide lock-in?’,
FIELLD CROPS RESEARCH, 235, pp. 68-78. doi: 10.1016/].£ct.2019.02.019.

Flor, R. J. J. et al. (2020) ‘How do stakeholder interactions in Cambodian rice farming villages
contribute to a pesticide lock-in?’, CROP PROTECTION, 135. doi: 10.1016/j.cropro.2019.04.023.
Folke, C. (2006) ‘Resilience: The emergence of a perspective for social-ecological systems
analyses’,  Global ~ Environmental ~ Change. ~ Pergamon,  16(3), pp. 253-267. doi:
10.1016/].GLOENVCHA.2006.04.002.

Foran, T. et al. (2014) “Taking complexity in food systems seriously: An interdisciplinary analysis’,
World Development. Elsevier Ltd, 61, pp. 85-101. doi: 10.1016/j.wotlddev.2014.03.023.

Forney, J. and Dwiartama, A. (2022) “The project, the everyday, and reflexivity in sociotechnical
agri-food assemblages: proposing a conceptual model of digitalisation’, Agriculture and Human
Valnes. Springer Science and Business Media B.V., 1, pp. 1-14. doi: 10.1007/S10460-022-10385-
4/FIGURES/1.

179



Fortier, F. et al. (2013) ‘Agricultural Modernization and Climate Change in Vietnam’s Post-Socialist
Transition’, Development and Change. Centre d’études de I’Asie de 'Est (CETASE), University of
Montréal, Canada, 44(1), pp. 81-99. doi: 10.1111/dech.12001.

Foster, C., McMeekin, A. and Mylan, J. (2012) “The entanglement of consumer expectations and
(eco) innovation sequences: The case of orange juice’, Technology Analysis and Strategic Management,
24(4), pp. 391-405. doi: 10.1080/09537325.2012.663963.

Foster, S. and Custodio, E. (2019) ‘Groundwater Resources and Intensive Agriculture in Europe
— Can Regulatory Agencies Cope with the Threat to Sustainability?’, Water Resources Management.
University College London, London, United Kingdom: Springer Netherlands, 33(6), pp. 2139—
2151. doi: 10.1007/s11269-019-02235-6.

Francis, C. et al (2003) ‘Agroecology: The Ecology of Food Systems’, Journal of Sustainable
Agriculture.  Taylor &  Francis  Group,  22(3), pp. 99-118.  Available at
https:/ /www.tandfonline.com/action/journallnformationrjournalCode=wjsa21 (Accessed: 12
October 2022).

Francis, C. A. et al. (2008) ‘Transdisciplinary Research for a Sustainable Agriculture and Food
Sector’,  Agronomy  Journal. John Wiley & Sons, Ltd, 1003), pp. 771-776. doi:
10.2134/ AGRON]J2007.0073.

Frank, E. (1999) ‘Gender, Agricultural Development and Food Security in Amhara, Ethiopia: The
Contested Identity of Women Farmers in Ethiopia’, Development, (October), pp. 1-20. Available at:
http://pdf.usaid.gov/pdf_docs/PNACG552.pdf.

Fraser, E. D. G., Mabee, W. and Figge, F. (2005) ‘A framework for assessing the vulnerability of
food systems to future shocks’, Futures. Pergamon, 37(6), pp. 465-479. doi:
10.1016/].FUTURES.2004.10.011.

Fredenburg, P. (2011) The CGLAR at 40 and beyond : impacts that matter for the poor and the planet.
Washington DC. Available at: https://documents.wotldbank.org/en/publication/documents-
reports/documentdetail /683381468135024322 / the-cgiar-at-40-and-beyond-impacts-that-matter-
for-the-poor-and-the-planet (Accessed: 29 March 2023).

Friedmann, H. (1982) ‘The Political Economy of Food: The Rise and Fall of the Postwar

International Food Otrder’, Awmerican Journal of Sociology , 88, pp. S248-286. Available at:

https:/ /www.jstotr.org/stable/3083245?seq=1#metadata_info_tab_contents (Accessed: 9 May
2021).

Frimpong Boamah, E. and Sumberg, J. (2019) ‘The long overhang of bad decisions in agro-
industrial development: Sugar and tomato paste in Ghana’, Food Policy. Pergamon, 89, p. 101786.

doi: 10.1016/j.foodpol.2019.101786.

180



Frost, A. et al. (2019) Understanding knowledge systems and what works for Science, Technology and Innovation
in Kenya, Rwanda and Tanzania, Foreign, Commonwealth & Development Offfice - UK Government. Available
at: https:/ /icca.uonbi.ac.ke/index.php/research-projects/understanding-knowledge-systems-
and-what-works-science-technology-and-innovation.

Gahman, L. ¢f a/. (2022) ‘Health, food sovereignty, solidarity economies’, in .4 Beginner's Guide to
Building Better Worlds - 1deas and Inspiration from the Zapatistas. Bristol, UK: UK Policy Press, pp. 128—
149. doi: 10.51952/9781447362173.ch009.

Galli, F. ez al. (2020) ‘How can policy processes remove barriers to sustainable food systems in
Europe? Contributing to a policy framework for agri-food transitions’, Food Policy. Pergamon, 96,
p. 101871. doi: 10.1016/]. FOODPOL.2020.101871.

Gamache, G. ¢z a/. (2020) ‘Can living labs offer a pathway to support local agri-food sustainability
transitions?’, Environmental Innovation and Societal Transitions. Elsevier B.V., 37(November 2019), pp.
93-107. doi: 10.1016/j.€ist.2020.08.002.

Gamboa, G. ¢t al. (2016) ‘The Complexity of Food Systems: Defining Relevant Attributes and
Indicators for the Evaluation of Food Supply Chains in Spain’, Sustainability, 8, pp. 1-23. doi:
10.3390/5u8060515.

Geels, F. (2004) ‘Understanding system innovations: a critical literature review and a conceptual
synthesis’, in Elzen, B., Geels, F. W., and Green, K. (eds) System innovation and the transition to
sustainability: theory, evidence and policyvidence and Policy. Cheltenham: Edward Elgar, pp. 19-47.

Geels, F. W. (2002) “Technological transitions as evolutionary reconfiguration processes: A multi-
level perspective and a case-study’, Research Policy. Elsevier, 31(8-9), pp. 1257-1274. doi:
10.1016/S0048-7333(02)00062-8.

Geels, F. W. (2004) ‘From sectoral systems of innovation to socio-technical systems: Insights
about dynamics and change from sociology and institutional theory’, Research Policy. North-
Holland, 33(6-7), pp. 897-920. doi: 10.1016/j.tespol.2004.01.015.

Geels, F. W. (2006) “The dynamics of transitions in socio-technical systems: A multi-level analysis
of the transition pathway from horse-drawn carriages to automobiles (1860-1930)’,
https:/ | doi.org/ 10.1080/09537320500357319, 17(4), pp- 445-476. doi:
10.1080/09537320500357319.

Geels, F. W. (2011) “The multi-level perspective on sustainability transitions: Responses to seven
criticisms’, Environmental Innovation and Societal Transitions. Elsevier B.V., 1(1), pp. 24-40. doi:
10.1016/j.eist.2011.02.002.

Geels, F. W. ez al. (2017) The Socio-Technical Dynamics of Low-Carbon Transitions, Joule. Cell Press.

Geels, F. W. (2018) ‘Low-carbon transition via system reconfiguration? A socio-technical whole

181



system analysis of passenger mobility in Great Britain (1990-2016)’, Energy Research & Social Science.
Elseviert, 46, pp. 86—102. doi: 10.1016/J.ERSS.2018.07.008.

Geels, F. W. and Kemp, R. (2007) ‘Dynamics in socio-technical systems: Typology of change
processes and contrasting case studies’, Technology in Society. Pergamon, 29(4), pp. 441-455. doi:
10.1016/j.techsoc.2007.08.009.

van de Gevel, J., van Etten, J. and Deterding, S. (2020) ‘Citizen science breathes new life into
participatory agricultural research. A review’, Agronomy for Sustainable Development 2020 40:5.
Springer, 40(5), pp. 1-17. doi: 10.1007/513593-020-00636-1.

Ghodsvali, M., Krishnamurthy, S. and de Vries, B. (2019) ‘Review of transdisciplinary approaches
to food-water-energy nexus: A guide towards sustainable development’, Environmental Science &
Poligy. Elsevier, 101, pp. 266-278. doi: 10.1016/].ENVSCI.2019.09.003.

Ghosh, B. ¢z al. (2021) “Transformative outcomes: assessing and reorienting experimentation with
transformative innovation policy’, Science and Public Policy. Oxford Academic, 48(5), pp. 739-756.
doi: 10.1093/SCIPOL/SCAB045.

Gill, N. (2019) The Biggest Threat to Andean Quinoa Farmers Isn’t Hipsters and Soccer Moms | by New
Worlder | Heated. Available at: https://heated.medium.com/the-biggest-threat-to-andean-quinoa-
farmers-isnt-hipsters-and-soccer-moms-it-s-industrial-quinoa-81cb43b173f1  (Accessed: 6 July
2021).

Giuliani, E. (2018) ‘Regulating global capitalism amid rampant corporate wrongdoing—Reply to
“Three frames for innovation policy’”, Research Policy. Elsevier, 47(9), pp. 1577-1582. doi:
10.1016/j.respol.2018.08.013.

Gladek, E. ez al. (2017) The Global Food System: An Analysis - Metabolic, WWT  Netherlands.
Amsterdam.  Available at:  https://www.metabolic.nl/publications/global-food-system-an-
analysis-pdf/.

Gliessman, S. (2013) ‘Agroecology: Growing the roots of resistance’, Agroecology and Sustainable Food
Systems, 37(1), pp. 19-31. doi: 10.1080/10440046.2012.736927.

Gliessman, S. (2023) ‘Strengthening the Voices for Agroecology’, Agroecology and Sustainable Food
Systems. Taylor & Francis, 47(3), pp. 327-329. doi: 10.1080/21683565.2023.2158555.

Gliessman, S., Friedmann, H. and Howard, P. H. (2019) ‘Agroecology and food sovereignty’, IDS
Bulletin. Institute of Development Studies, 50(2), pp. 91-110. doi: 10.19088/1968-2019.120.
GLOPAN (2020) Future Food Systems: For people, our planet, and prosperity. London. Available at:
https:/ /www.glopan.otg/wp-content/uploads/2020/09/Foresight-2.0_Future-Food-
Systems_For-people-our-planet-and-prosperity.pdf (Accessed: 15 February 2023).

Glover, D. ez al. (2021) ‘Unplanned but well prepared: A reinterpreted success story of international

182



agricultural research, and its implications’, Ouwtlook on Agriculture, XX((X)), pp. 1-12. doi:
https://doi.org/10.1177/00307270211043542.

GNR (2020) Global Nutrition Report, Global Nutrition Report Action on equity to end malnutrition. Bristol:
Development Initiatives.

Goh, H.-H. and Vinuesa, R. (2021) ‘Regulating artificial-intelligence applications to achieve the
sustainable development goals’, Discover Sustainability 2021 2:1. Springer, 2(1), pp. 1-6. dot:
10.1007/S43621-021-00064-5.

Gongalves, R. B. ¢z a/ (2015) ‘Field burning practices in a southern region of Brazil: A path
dependence analysis’, Management of Environmental Quality: An International Journal. School of
Administration, University of Caxias do Sul, Caxias do Sul, Brazil: Emerald Group Publishing Ltd.,
26(3), pp. 437-447. doi: 10.1108/MEQ-01-2014-0010.

Goodrick, D. (2017) Comparative Case Studies, UNICEF. Washington. doi: 10.1590/2175-
6236686306.

Gosnell, H., Gill, N. and Voyer, M. (2019) ‘Transformational adaptation on the farm: Processes
of change and persistence in transitions to ‘“‘climate-smart” regenerative agriculture’, Global
Environmental Change, 59, p. 101965. doi: https://doi.org/10.1016/j.gloenvcha.2019.101965.
Govaerts, B. L. ¢f al. (2021) ‘One CGIAR and the Integrated Agri-food Systems Initiative: From
short-termism to transformation of the world’s food systems’, PLoS ONE, 16(6 June). dot:
10.1371/journal.pone.0252832.

Government of Andhra Pradesh (2008) Andhra Pradesh State Policy on Organic Farming. Hyderabad.
Available at: http://www.indiaenvironmentportal.org.in/files/ AP_ORGANIC_FARMING.pdf
(Accessed: 9 April 2022).

Government of India (2010a) Guidelines on National Project on Organic Farming. New Delhi. Available
at: https://ncof.dacnet.nic.in/uploads/page/NPOFGuidelinespdf-
d3£834da6£85a29999d045e138f11ct9.pdf (Accessed: 9 April 2022).

Government of India (2010b) Operational Guidelines for Capital Investment Subsidy Scheme for 1 egetable
and Fruit Market Waste compost, and Biofertilizers-Biopesticides Production Units. New Delhi. Available at:
https://ncof.dacnet.nic.in/uploads/page/CISS-Guidelines-newpdf-
675215¢417d6933f2ac5c9c44ce01300.pdf (Accessed: 9 April 2022).

Government of India (2010c) Paramparagat Krishi 1 ikas Yojana (PK1'Y) Manual for District-Level
Functionaries 2017. Available at: https://datpg.gov.in/sites/default/files/Paramparagat Krishi
Vikas Yojana.pdf (Accessed: 9 April 2022).

Gowdy, J. and Baveye, P. (2018) ‘An evolutionary perspective on industrial and sustainable

agriculture’, in Agroecosystems Diversity: Reconciling Contemporary Agriculture and Environmental Quality.

183



Rensselaer Polytechnic Institute, Troy, NY, United States: Elsevier, pp. 425-433. doi:
10.1016/B978-0-12-811050-8.00027-3.

Grant, M. J. and Booth, A. (2009) ‘A typology of reviews: An analysis of 14 review types and
associated methodologies’, Health Information and Libraries Journal, 26(2), pp. 91-108. doi:
10.1111/7.1471-1842.2009.00848 x.

Greenland, D. J. (1997) ‘International agricultural research and the CGIAR system - Past, present
and future’, Journal of International Development, 9(4), pp. 459-482. doi: 10.1002/(SICI)1099-
1328(1997006)9:4<459::A1ID-J1D457>3.0.CO;2-G.

Gremmen, B., Blok, V. and Bovenkerk, B. (2019) ‘Responsible Innovation for Life: Five
Challenges Agriculture Offers for Responsible Innovation in Agriculture and Food, and the
Necessity of an Ethics of Innovation’, Journal of Agricultural and Environmental Ethics. Springer
Nethetlands, 32(5-6), pp. 673-679. doi: 10.1007/S10806-019-09808-W /METRICS.

Grillitsch, M. ez a/. (2019) ‘Innovation policy for system-wide transformation: The case of strategic
innovation programmes (SIPs) in Sweden’, Research Policy. North-Holland, 48(4), pp. 1048-1061.
doi: 10.1016/J.RESPOL.2018.10.004.

Grin, J., Rotmans, J. and Schot, J. (2010) Transitions to sustainable development: New directions in the study
of long term transformative change, Transitions to Sustainable Development: New Directions in the Study of Long
Term Transformative Change. Routledge Taylor & Francis Group. doi: 10.4324/9780203856598.
Grix, J. (2002) ‘Introducing Students to the Generic Terminology of Social Research’, Po/itics. John
Wiley & Sons, Ltd, 22(3), pp. 175-186. doi: 10.1111/1467-9256.00173.

Grovermann, C. ez a/. (2017) ““Smart” policies to reduce pesticide use and avoid income trade-offs:
An agent-based model applied to Thai agriculture’, ECOLOGICAL ECONOMICS, 132, pp. 91—
103. doi: 10.1016/j.ecolecon.2016.09.031.

Grzymala-Kazlowska, A. and O’Farrell, L. (2023) ‘Where is agency in the context of urban
transformation? Exploring the narratives of institutional stakeholders and community activists in
Birmingham’, h#tps:/ [ doi.org/ 10.1177/00420980221144144. SAGE PublicationsSage UK: London,
England, p. 004209802211441. doi: 10.1177/00420980221144144.

Guenin, M. J. ¢t al. (2022) ‘A participatory approach for building ex ante impact pathways towards
a prudent use of antimicrobials in pig and poultry sectors in France’, PLLOS ONE. Public Library
of Science, 17(11), p. €0277487. doi: 10.1371/JOURNAL.PONE.0277487.

Guerrero Lara, L. ez al. (2023) ‘Degrowth and agri-food systems: a research agenda for the critical
social sciences’, Sustainability Science. doi: 10.1007/s11625-022-01276-y.

Haddad, C. R. ¢f al. (2022) “Transformative innovation policy: A systematic review’, Environmental

Innovation and Societal Transitions. Elseviet, 43, pp. 14-40. doi: 10.1016/].EIST.2022.03.002.

184



Hainzelin, E. e al (2023) ‘How Could Science—Policy Interfaces Boost Food System
Transformation?’, Science and Innovations for Food Systems Transformation. Springer, Cham, pp. 877—
891. doi: 10.1007/978-3-031-15703-5_47.

Halbe, J. and Adamowski, J. (2019) ‘Modeling sustainability visions: A case study of multi-scale
food systems in Southwestern Ontario’, Journal of Environmental Management. Academic Press, 231,
pp- 1028-1047. doi: 10.1016/].JENVMAN.2018.09.099.

Hale, J., Schipanski, M. and Carolan, M. (2020) ‘Just wheat transitions?: working toward
constructive structural changes in wheat production’, Local Environment. Institute for Research in
the Social Sciences, Colorado State University, Fort Collins, CO, United States: Routledge, 26(1),
pp- 43-59. doi: 10.1080/13549839.2020.1861591.

Hall, A. and Clark, N. (1995) ‘Coping with change, complexity and diversity in agriculture - the
case of rhizobium inoculants in Thailand’, World Development, 23(9), pp. 1601-1614. doi:
10.1016/0305-750X(95)00057-].

Hall, A. and Clark, N. (2010) ‘What do complex adaptive systems look like and what are the
implications for innovation policy?’, Journal of International Development, 22(3), pp. 308-324. doi:
10.1002/jid.1690.

Hall, A. and Dijkman, J. (2019) ‘Public Agricultural Research in an Era of Transformation : The
Challenge of Agri-Food System Innovation’, (IX), p. 67.

Hall, A. and Nahdy, S. (1999) ‘New methods and old institutions: the “systems context” of farmer
participatory research in national agricultural research systems. The case of Uganda’, Agricultural
Research and Exctension Network, 93), p. 10. Available at:
http://search.ebscohost.com/login.aspx?direct=true&db=1ah&AN=19991802872&site=chost-
live.

Hall, A., Sulaiman, V. R. and Bezkorowajnyj, P. (2007) Reframing Technical Change: Livestock Fodder
Scarcity Revisited as Innovation Capacity Scarcity. Available at:
https:/ /cgspace.cgiar.org/bitstream/handle/10568 /277 /FIP_Conceptual_Framework.pdfrsequ
ence=2&isAllowed=y (Accessed: 5 March 2022).

Hambloch, C. ¢z al. (2022) ‘Simple solutions for complex problems? What is missing in agriculture
for nutrition interventions’, Food Security. Springer Netherlands, (0123456789). doi:
10.1007/12571-022-01324-6.

Hambloch, C., Kahwai, ]J. and Mugonya, J. (2021) ‘Contextualizing private sector-based seed
system  development: ~ The  case of  sorghum  in  FEastern  Africa’,
https:/ [ doi.org/ 10.1177/00307270211056357. SAGE PublicationsSage UK: London, England,
50(4), pp. 378-391. doi: 10.1177/00307270211056357.

185



Hammond Wagner, C. ¢f al. (2016) ‘Pesticide lock-in in small scale Peruvian agriculture’, Ecological
Economics, 129, pp. 72-81. doi: 10.1016/j.ecolecon.2016.05.013.

Hampton, C., Reeping, D. and Ozkan, D. S. (2021) ‘Positionality Statements in Engineering
Education Research: A Look at the Hand that Guides the Methodological Tools’, Studies in
Engineering Edncation. Vitginia Tech Publishing, 1(2), p. 126. doi: 10.21061/SEE.13.

Hannon, M. (2016) Mission Impossible? Five challenges facing ‘Mission Innovation’, the global clean energy
innovation. Glasgow. Available at: http://unfccc.int/patis_agreement/items/9485.php (Accessed:
27 March 2023).

Harris, D. (2012) How India’s favorite TV show uses data to change the world , GigaOM. Available at:
https://gigaom.com/2012/08/11/how-indias-favorite-tv-show-uses-data-to-change-the-wotld/
(Accessed: 7 April 2022).

Hay, R. W. (19806) ‘“The political economy of famine’, Nutrition and health. Nutr Health, 4(2), pp.
71-82. doi: 10.1177/026010608600400203.

Hebinck, A. ez al. (2018) ‘Imagining transformative futures: Participatory foresight for food systems
change’, Ecology and Society. The Resilience Alliance, 23(2). doi: 10.5751/ES-10054-230216.
Hekkert, M. P. et al. (2020) ‘Mission-oriented innovation systems’, Environmental Innovation and
Societal Transitions. Elsevier, 34(November 2019), pp. 76-79. doi: 10.1016/j.eist.2019.11.011.
Henke, R. ¢z al. (2018) “The New Common Agricultural Policy: How do Member States Respond
to Flexibility?’, Journal of Common Market Studies. CREA - Research Centre for Agricultural Policies
and Bio-economy, Italy: Blackwell Publishing Ltd, 56(2), pp. 403-419. doi: 10.1111/jcms.12607.
De Herde, V. et al. (2019) ‘Lock-ins and agency: Towards an embedded approach of individual
pathways in the Walloon dairy sector’, Swstainability (Switgerland). Earth and Life Institute-
Agronomy, Université Catholique de Louvain, Ottignies-Louvain-la-Neuve, 1348, Belgium: MDPI
AG, 11(16). doi: 10.3390/su11164405.

De Herde, V., Baret, P. V. V and Maréchal, K. (2020) ‘Coexistence of Cooperative Models as
Structural Answer to Lock-Ins in Diversification Pathways: The Case of the Walloon Dairy Sector’,
Frontiers in Sustainable Food Systems. Sytra, Earth and Life Institute—Agronomy, Université
Catholique de Louvain, Louvain-la-Neuve, Belgium: Frontiers Media S.A., 4. doi:
10.3389/fsufs.2020.584542.

Hernandez-Orozco, E. ¢f al. (2022) “The application of soft systems thinking in SDG interaction
studies: a comparison between SDG interactions at national and subnational levels in Colombia’,
Environment, Development and Sustainability, 24(6), pp. 8930-8964. doi: 10.1007/s10668-021-01808-z.
Herrero, M. et al. (2020) ‘Innovation can accelerate the transition towards a sustainable food

system’, Nature Food. Springer US, 1(5), pp. 266—272. doi: 10.1038/s43016-020-0074-1.

186



Herrero, M. et al. (2021) Articulating the effect of food systems innovation on the Sustainable Development
Goals, The Lancet Planetary Health. doi: 10.1016/S2542-5196(20)30277-1.

Hertz, T., Brattander, E. and Rose, L. (2021) ‘Complexity-Aware Monitoring and Evaluation’,
Journal of MultiDisciplinary Evaluation, 17(41), p. 2021. Available at: http://www.jmde.com.

Hesse, B. J. (2015) ‘Africa’s Intoxicating Beer Markets °, African Studies Review, 58(1), pp. 91-111.
Available at: https://www.jstor.org/stable/43905007 (Accessed: 5 November 2022).

Hill, R. ez al. (2020) “Working with Indigenous, local and scientific knowledge in assessments of
nature and nature’s linkages with people’, Current Opinion in Environmental Sustainability. Elsevier, 43,
pp- 8-20. doi: 10.1016/J.COSUST.2019.12.006.

Hinrichs, C. (2016) ‘Conceptualizing and Creating Sustainable Food Systems: How
Interdisciplinarity can Help’, Imagining Sustainable Food Systems. Routledge, pp. 17-36. doi:
10.4324/9781315587905-2.

Hinrichs, C. C. (2014) ‘Transitions to sustainability: A change in thinking about food systems
change?’, Agriculture and Human 1 alues. Kluwer Academic Publishers, 31(1), pp. 143-155. doi:
10.1007/s10460-014-9479-5.

HLPE (2017) Nutrition and food systems. A report by the High 1 evel Panel of Experts on Food Security and
Nutrition of the Committee on World Food Security. Rome. Available at: www.fao.org/cfs/cfs-hlpe
(Accessed: 15 April 2021).

HLPE (2019a) _Agroecological and other innovative approaches for sustainable agriculture and food systems that
enbance food security and nutrition. Rome. Available at: www.fao.org/cfs/cfs-hlpe (Accessed: 5 May
2021).

HLPE (2019b) Agroecological and other innovative approaches for sustainable agriculture and food systems that
enbance food security and nutrition. Rome. Available at: www.fao.org/cfs/cfs-hlpe (Accessed: 5 May
2021).

Holland, J. H. (2006) ‘Studying complex adaptive systems’, Journal of Systems Science and Complexity.
Springer, 19(1), pp. 1-8. doi: 10.1007/511424-006-0001-Z/METRICS.

Holling, C. S. and Meffe, G. K. (1996) ‘Command and Control and the Pathology of Natural
Resource Management’, Conservation Biology. John Wiley & Sons, Ltd, 10(2), pp. 328-337. doi:
10.1046/].1523-1739.1996.10020328.X.

Holscher, K., Wittmayer, J. M. and Loorbach, D. (2018) “Transition versus transformation: What’s
the difference?’, Emvironmental Innovation and Societal Transitions. Elsevier, 27, pp. 1-3. doi:
10.1016/].EIST.2017.10.007.

Holt-Giménez, E. (2017) A Foodie’s Guide to Capitalism. 1st edn. New York: NYU Press. doi:
10.2307/j.cttlpwt8gg.

187



Holt-Giménez, E. (2019) ‘Capitalism, food, and social movements: The political economy of food
system transformation’, Journal of Agriculture, Food Systems, and Community Development, 9(Suppl. 1),
pp- 23-35. Available at: https://doi.org/10.5304/jafscd.2019.091.043.

Hoppers, C. A. O. (ed.) (2002) Indigenons Knowledge and the Integration of Knowledge Systems - Towards a
Philosophy — of  Articulation.  Claremont  : New Africa Books . Available at:
https://monoskop.org/images/8/87/Odora_Hoppers_Catherine_A_ed_Indigenous_Knowledg
e_and_the_Integration_of_Knowledge_Systems_2002.pdf (Accessed: 11 January 2023).
Horcea-Milcu, A. 1. ez al. (2020) ‘Research pathways to foster transformation: Linking sustainability
science and social-ecological systems research’, Ecology and Society, 25(1). doi: 10.5751/ES-11332-
250113.

Horgan, F. G. and Kudavidanage, E. P. (2020) ‘Use and Avoidance of Pesticides as Responses by
Farmers to change Impacts in Rice Ecosystems of Southern Sri Lanka’, Environmental Management,
65(6), pp. 787-803. doi: 10.1007/s00267-020-01272-x.

Hornsby, C. (2013) Kenya: A History since Independence. London: 1.B. Taurus,.

Huyghe, C. and Brummer, E. C. C. (2014) ‘Forage and grasslands in a sustainable agriculture: New
challenges for breeding’, in Quantitative Traits Breeding for Multifunctional Grasslands and Turf. Inra,
Paris, France: Springer Nethetlands, pp. 3—15. doi: 10.1007/978-94-017-9044-4_1.

ICRISAT (2010) ICRISAT strategic plan to 2020: inclusive market-oriented development for smallholder
Sfarmers in the tropical drylands. Patancheru.

IFOAM (2020) Principles of  Onganic  Agriculture. Bonn. Available at:
http:/ /www.ifoam.bio/en/organic-landmarks/principles-organic-agticulture.

Ingram, J. (2011) ‘A food systems approach to researching food security and its interactions with
global environmental change’, Food Security, 3(4), pp. 417-431. doi: 10.1007/s12571-011-0149-9.
Ingram, J. and Brklacich, M. (2006) Global Environmental Change and Food Systems GECAFS: A new
interdisciplinary research project, Earth System Science in the Anthropocene. Edited by E. Ehlers and T.
Krafft. Berlin, Heidelberg. doi: 10.1007/3-540-26590-2_16.

Ingram, J. and Thornton, P. (2022) “‘What does transforming food systems actually mean?’, Nature
Food 2022 3:11. Nature Publishing Group, 3(11), pp. 881-882. doi: 10.1038/s43016-022-00620-w.
IPCC (2019) Climate Change and Land: an IPCC special report on climate change, desertification, land
degradation, sustainable land management, food security, and greenhouse gas fluxes in terrestrial ecosystems.
Geneva. Available at: https://www.ipce.ch/stecl/ (Accessed: 4 January 2023).

IPES-Food & ETC Group (2021) Transforming Food Systems by 2045 A Long Food Movement. Brussels.
Available at: http:/ /www.ipes-food.org/_img/upload/files/LongFoodMovementEN.pdf
(Accessed: 15 April 2021).

188



IPES-Food & ETC Group, 2021 (2021) Transforming Food Systems by 2045 A Long Food Movement :
Brussels.

IPES (2015) The new science of sustainable food systems - Overcoming Barriers to Food Systems Reform,
International Panel of Experts on Sustainable Food Systems. Brussels.

IPES (2016) From Uniformity to Diversity: a paradigm shift from industrial agriculture to diversified
agroecological systenss. Brussels. Available at http:/ /www.ipes-
food.org/_img/upload/files/UniformityToDiversity_ FULL.pdf.

IPES (2017) Too big to feed Excploring the impacts of mega-mergers, consolidation and concentration of power in
the agri-food sector.pdf, International Panel of experts on sustainable food systems. Brussels. Available at:
http:/ /www.ipes-food.org/teports/.

Irwin (1995) Citizen Science: A Study of People, Expertise and Sustainable Development. London:
Routledge.

Jaacks, L. M. e al. (2022) ‘Impact of large-scale, government legislated and funded organic farming
training on pesticide use in Andhra Pradesh, India: a cross-sectional study’, The Lancet Planetary
Health. Elsevier B.V., 6(4), pp. €310-e319. doi: 10.1016/52542-5196(22)00062-6.

Jackson, M. C. (1982) ‘Nature of “Soft” Systems Thinking: the Work of Churchman, Ackoff and
Checkland.’, Journal of applied systems analysis, 9(February), pp. 17-39.

Jacobs, S. ez al. (2020) ‘Use your power for good: plural valuation of nature — the Oaxaca statement’,
Global Sustainability. Cambridge University Press, 3, p. e8. doi: 10.1017/SUS.2020.2.

Jacobsen, E. and Dulsrud, A. (2007) ‘Will consumers save the world? The framing of political
consumerism’, JOURNAL OF AGRICULTURAL & ENVIRONMENTAL ETHICS, 20(5),
pp. 469—482. doi: 10.1007/s10806-007-9043-z.

Jacquet, F., Butault, J. P. and Guichard, L. (2011) ‘An economic analysis of the possibility of
reducing pesticides in French field crops’, ECOLOGICAL ECONOMICS, 70(9), pp. 1638—1648.
doi: 10.1016/j.ecolecon.2011.04.003.

Jagustovié, R. ez al. (2019) ‘Contribution of systems thinking and complex adaptive system
attributes to sustainable food production: Example from a climate-smart village’, Agricultural
Systems. Elsevier, 171, pp. 65-75. doi: 10.1016/].AGSY.2018.12.008.

Jaradat, R. M. (2015) ‘Complex system governance requires systems thinking-how to find systems
thinkers’, International Journal of System of Systems Engineering. Inderscience Publishers, 6(1-2), pp. 53—
70. doi: 10.1504/IJSSE.2015.068813.

Jarvis, A. et al (2011) ‘AN INTEGRATED ADAPTATION AND MITIGATION
FRAMEWORK FOR DEVELOPING AGRICULTURAL RESEARCH: SYNERGIES AND
TRADE-OFFES’, Experimental Agrienlture. Cambridge University Press, 47(2), pp. 185-203. doi:

189



10.1017/S0014479711000123.

Jensenius, F. R. (2017) Social Justice through Inclusion: The Consequences of Electoral Quotas in India .
Oxford: Oxford Univesity Press. Available at:
https://books.google.it/books?hl=en&lr=&id=XjogDwAAQBA]&oi=fnd&pg=PP1&dq=unto
uchable+social+justice+india&ots=UHTuE_wTp6&sig=9q0ijVNgM251DI5uyL.6fBh5doaQ#v
=onepage&q=untouchable social justice india&f=false (Accessed: 15 January 2023).

Jerneck, A. ez al. (2011) ‘Structuring sustainability science’, Sustain Sci. Springer Japan, 6(1), pp. 69—
82. doi: 10.1007/s11625-010-0117-x.

Jesson, J. and Lacey, F. (2006) ‘How to do (or not to do) a critical literature review’, Pharmacy
Education, pp. 139-148. doi: 10.1080/15602210600616218.

Jitendra, J. (2019) How corrupt nexus between sugar industry, governments affects farmers, DowntoEarth.
Available at: https://www.downtoearth.org.in/news/agticulture/how-corrupt-nexus-between-
sugar-industry-governments-affects-farmers-64587 (Accessed: 20 March 2023).

Johnstone, P. and McLeish, C. (2020) ‘World wars and the age of oil: Exploring directionality in
deep energy transitions’, Energy Research & Social Science. Elsevier, 69, p. 101732. doi:
10.1016/].ERSS.2020.101732.

Kaarbo, J. and Beasley, R. K. (1999) ‘A practical guide to the comparative case study method in
political psychology’, Political Psychology, 20(2), pp. 369—-391. doi: 10.1111/0162-895X.00149.
Kajikawa, Y. (2008) ‘Research core and framework of sustainability science’, Swustainability Science.
Springert, 3(2), pp. 215-239. doi: 10.1007/511625-008-0053-1/FIGURES /2.

Kalof, L., Dan, A. and Dietz, T. (2008) Essentials of Social Research Essentials of Social Research Essentials
of Social Research. Berkshire and New York: Open University Press.

Kampelmann, S., Kaethler, M. and Hill, A. V. (2018) ‘Curating complexity: An artful approach for
real-world system transitions’, Environmental Innovation and Societal Transitions. Elsevier, 27(August),
pp- 59-71. doi: 10.1016/j.ist.2017.10.005.

Kanger, L. and Schot, J. (2019) ‘Deep transitions: Theorizing the long-term patterns of socio-
technical change’, Environmental Innovation and Societal Transitions. Elsevier, 32, pp. 7-21. doi:
10.1016/].EIST.2018.07.006.

Kaoneka, S. R. e a/. (2016) ‘Pigeonpea breeding in eastern and southern Africa: challenges and
opportunities’, Plant Breeding. John Wiley & Sons, Ltd, 135(2), pp. 148-154. doi:
10.1111/PBR.12340.

Kassie, M., Wagura Ndiritu, S. and Shiferaw, B. (2012) ‘Determinants of Food Security in Kenya,
a Gender Perspective’, in Contributed Paper prepared for presentation at the 86th Annual Conference of the

Agricultural Economics Society, University of Warwick, United Kingdom. Nairobi.

190



Kates, R. W. (2011) “‘What kind of a science is sustainability science?’, Proceedings of the National
Academy of Sciences. National Academy of Sciences, 108(49), pp. 19449-19450. doi:
10.1073/PNAS.1116097108.

Kattel, R. and Mazzucato, M. (2018) ‘Mission-oriented innovation policy and dynamic capabilities
in the public sector’, Industrial and Corporate Change, 27(5), pp. 787-801. Available at:
https://academic.oup.com/icc/atticle/27/5/787/5089909 (Accessed: 8 June 2021).

Kay, A. (2003) ‘Path dependency and the CAP’, Journal of European Public Policy. Taylor & Francis,
10(3). doi: 10.1080/1350176032000085379.

Kay, S. (2015) Connecting smallholders to markets - An analytical guide. Rome. Available at:
https:/ /www.fao.org/fileadmin/templates/cfs/Docs1516/cfs43/CSM_Connecting_Smallholder
_to_Markets_ EN.pdf (Accessed: 10 January 2022).

Kelly, E. (2015) ‘Systematic and just: The use of a systematic review methodology in social work
research’, Social Work and Social Sciences Review. Whiting & Birch, Ltd., 15(3), pp. 72-85. doi:
10.1921/swsst.v15i3.833.

Kelly, L. M. and Cordeiro, M. (2020) ‘Three principles of pragmatism for research on
organizational processes’, https://doi.org/10.1177/2059799120937242. SAGE PublicationsSage
UK: London, England, 13(2). doi: 10.1177/2059799120937242.

Kemp, R. (1994) “Technology and the transition to environmental sustainability. The problem of
technological regime shifts’, Futures. Pergamon, 26(10), pp. 1023-1046. doi: 10.1016/0016-
3287(94)90071-X.

Kemp, R., Schot, J. and Hoogma, R. (1998) ‘Regime shifts to sustainability through processes of
niche formation: The approach of strategic niche management’, Technology Analysis and Strategic
Management, 10(2), pp. 175-198. doi: 10.1080/09537329808524310.

Kennedy, E. ¢z al. (2021) “Transforming Food Systems: The Missing Pieces Needed to Make Them
Work’, Current Developments in  Nutrition. Oxford University Press, 5(1), pp. 1-6. doi:
10.1093/cdn/nzaal77.

Kenter, J. O. et al. (2019) ‘Loving the mess: navigating diversity and conflict in social values for
sustainability’, Sustainability Science. Springer Japan, 14(5), pp. 1439-1461. doi: 10.1007/s11625-019-
00726-4.

Kickert, W. J. M. and van der Meer, F.-B. (2011) ‘Small, slow, and gradual reform: What can
historical institutionalism teach us?’, International Journal of Public Administration. Department of
Public Administration, Erasmus University Rotterdam, P.O. Box 1738, 3000 DR Rotterdam,
Netherlands, 34(8), pp. 475-485. doi: 10.1080/01900692.2011.583768.

Kimmich, C. (2016) ‘Can Analytic Narrative Inform Policy Change? The Political Economy of the

191



Indian Electricity—Irrigation Nexus’, Journal of Development Studies. Division of Resource Economics,
Humboldt-Universitit zu Berlin, Berlin, Germany: Routledge, 52(2), pp. 269-285. doi:
10.1080/00220388.2015.1093119.

Kirchherr, J. (2022) ‘Bullshit in the Sustainability and Transitions Literature: a Provocation’,
Cirenlar Economy and Sustainability. Springer International Publishing, (0123456789), pp. 167-172.
doi: 10.1007/s43615-022-00175-9.

Kirchherr, J., Hartley, K. and Tukker, A. (2023) ‘Missions and mission-oriented innovation policy
for sustainability: A review and critical reflection’, Environmental Innovation and Societal Transitions.
Elsevier B.V., (xxxx), p. 100721. doi: 10.1016/j.eist.2023.100721.

Klaver, D. ¢t al. (2015) Centre for Sustainable Agriculture end line report MES 11 country evaluations, Civil
Society component. Wageningen. Available at: www.wageningenUR.nl/cdi. (Accessed: 19 March
2022).

Klerkx, L. et al. (2017) ‘Achieving best-fit configurations through advisory subsystems in AKIS:
case studies of advisory service provisioning for diverse types of farmers in Norway’, The Journal of
Agricultural  Eduncation — and — Extension.  Routledge,  23(3), pp. 213-229. doi:
10.1080/1389224X.2017.1320640.

Klerkx, L. ez al. (2022) ‘Navigating the rapids of agrifood systems transformation : reflections on
Aotearoa New Zealand ’ s emerging mission-oriented agrifood innovation system Navigating the
rapids of agrifood systems transformation: reflections on Aotearoa New Zealand ’ s emer’,
(December). doi: 10.1080/00779954.2022.2158489.

Klerkx, L. and Begemann, S. (2020) ‘Supporting food systems transformation: The what, why,
who, where and how of mission-oriented agricultural innovation systems’, Agricultural Systems.
Elsevier Ltd, 184(June), p. 102901. doi: 10.1016/j.agsy.2020.102901.

Klerkx, L. and Rose, D. (2020) ‘Dealing with the game-changing technologies of Agriculture 4.0:
How do we manage diversity and responsibility in food system transition pathways?’, Global Food
Security. Elsevier, 24, p. 100347. doi: 10.1016/].GFS.2019.100347.

Klimek, B. and Hansen, H. O. H. O. H. O. H. O. H. O. (2017) ‘Food industry structure in Norway
and Denmark since the 1990s: Path dependency and institutional trajectories in Nordic food
markets’, Food Policy, 69, pp. 110-122. doi: https://doi.org/10.1016/j.foodpol.2017.03.009.
Klitkou, A. ez al. (2015) “The role of lock-in mechanisms in transition processes: The case of energy
for road transport’, in Environmental Innovation and Societal Transitions. Elsevier B.V., pp. 22-37. dot:
10.1016/j.eist.2015.07.005.

Koech, R. K., Jansen, A. and Van Der Lee, J. (2016) The Kenya Market-led Dairy Programme (KMDP)-
Status  Report  Smallholder ~ Dairy  Value  Chain  Interventions. Wageningen. Available at:

192



https://library.wur.nl/WebQuery/wurpubs/fulltext/395978 (Accessed: 25 May 2022).

Koerner, J. et al. (2023) ‘“Transforming Innovation Systems to Deliver Impacts at Scale’, in
Loboguerrero, A. M. et al. (eds) Transforming Food Systems Under Climate Change throngh Innovation.
Cambridge: Cambridge University Press, pp. 156—170. doi: DOI: 10.1017/9781009227216.014.
Kohler, J. ez al. (2019) ‘An agenda for sustainability transitions research: State of the art and future
directions’, Environmental Innovation and Societal Transitions. Elsevier B.V., 31, pp. 1-32. doi:
10.1016/j.eist.2019.01.004.

Kok, K. P. W. ez al. (2021) ‘Unraveling the politics of “doing inclusion” in transdisciplinarity for
sustainable transformation’, Swstainability Science. Nature Publishing Group, p. 1. dot:
10.1007/811625-021-01033-7.

Kok, K. P. W. ez al. (2023) ‘Exploring the practice of Labs for sustainable transformation: The
challenge of “creating impact’”, Journal of Cleaner Production. Elsevier, 388, p. 135994. doi:
10.1016/].JCLEPRO.2023.135994.

Kok, K. P. W. W. ¢t al. (2019) Transforming Research and Innovation for Sustainable Food Systems—A
Conpled-Systems  Perspective, Sustainability . Multidisciplinary Digital Publishing Institute. dot:
10.3390/su11247176.

Kopittke, P. M. ez al. (2019) ‘Soil and the intensification of agriculture for global food security’,
Environment International. Elsevier Ltd, p. 105078. doi: 10.1016/j.envint.2019.105078.

Korner, J., Thornton, P. and Klerkx, L. (2022) ‘How to swarm? Organizing for sustainable and
equitable food systems transformation in a time of crisis’, Global Food Security. Elsevier, 33(March),
p. 100629. doi: 10.1016/].gfs.2022.100629.

Kothari, C. R. (2012) ‘Research Methodology: An introduction’, Research Methodology: Methods and
Technigues, IX, p. 418. doi: Goddard, W. & Melville, S.

Kratli, S. (2008) Timse to outbreed animal science? A cattle-breeding system exploiting structural unpredictability:
the WoDaaBe herders in Niger. Birmingham. Available at:
https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413 /2439  (Accessed: 5 November
2022).

de Krom, M. P. M. M. and Muilwijk, H. (2019) ‘Multiplicity of perspectives on sustainable food:
Moving beyond discursive path dependency in food policy’, Sustainability (Switzerland). PBL
Netherlands Environmental Assessment Agency, Bezuidenhoutseweg 30, The Hague, 2594 AV,
Nethetlands: MDPI AG, 11(10). doi: 10.3390/su11102773.

Kropp, C., Antoni-Komar, I. and Sage, C. (eds) (2020) Food Systens Transformations Social Movements,
Local Economies, Collaborative Networks. 1st edn, Food System Transformations Social Movements, 1.ocal

Economies, Collaborative Networks. st edn. London: Routledge. doi:

193



10.4324/9781003131304/FOOD-SYSTEM-TRANSFORMATIONS-CORDULA-KROPP-
IRENE-ANTONI-KOMAR-COLIN-SAGE.

Kugelberg, S. ez al. (2021) ‘Implications of a food system approach for policy agenda-setting
design’, Global Food Security. Elsevier, 28, p. 100451. doi: 10.1016/].GFS.2020.100451.
Kuhmonen, T. (2018) ‘Systems view of future of wicked problems to be addressed by the
Common  Agricultural Policy’, Land Use Policy, 77, pp. 0683—695. Available at:
http:/ /www.sciencedirect.com/science/article/pii/S0264837717312383.

Kumbamu, A. and Stone, G. D. (2015) ‘Beyond Agricultural Deskilling and the Spread of
Genetically Modified Cotton in Warangal’, h#tps://doi.org/10.1086/523013. 'The University of
Chicago Press , 48(6), pp. 891-893. doi: 10.1086/523013.

Kuokkanen, A. ez al. (2017) “The need for policy to address the food system lock-in: A case study
of the Finnish context, Journal of Cleaner Production. Elsevier, 140, pp. 933-944. doi:
10.1016/].JCLEPRO.2016.06.171.

Kuzma, J. (2022) ‘Implementing responsible research and innovation: a case study of U.S.
biotechnology oversight’, Global Public Policy and Governance. Springer, 2(3), pp. 306-325. doi:
10.1007/S43508-022-00046-X /FIGURES/ 2.

Lacoste, M. et al. (2021) ‘On-Farm Experimentation to transform global agriculture’, Nature Food
2021 3:1. Nature Publishing Group, 3(1), pp. 11-18. doi: 10.1038/s43016-021-00424-4.
Lajoie-O’Malley, A. ef al. (2020) “The future(s) of digital agriculture and sustainable food systems:
An analysis of high-level policy documents’, Ecosystenz Services. Elsevier, 45, p. 101183. doi:
10.1016/].ECOSER.2020.101183.

Lamine, C. ef al (2012) ‘Agri-Food systems and territorial development: Innovations, new
dynamics and changing governance mechanisms’, in Farming Systems Research into the 21st Century:
The New Dynamic. INRA Ecodéveloppement, Avignon, France: Springer Netherlands, pp. 229—
256. doi: 10.1007/978-94-007-4503-2_11.

Lasan, N. (2012) ‘Can historical institutionalism explain the reforms of the common agticultural
policy?’, Romanian Journal of European Affairs. International Relations and European Studies, Babes-
Bolyai University Cluj Napoca, Faculty of History and Philosophy, Romania, 12(1), pp. 76-85.
Available at: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84860153705&partnerID=40&md5=11£60d528d41£7171558a54b9a2a19af.

Lauer, R. (2019) ‘Is Social Ontology Prior to Social Scientific Methodology?’,
https:/ [ doi.org/ 10.1177/0048393119840328. SAGE PublicationsSage CA: Los Angeles, CA, 49(3),
pp- 171-189. doi: 10.1177/0048393119840328.

Leach, M. et al. (2007) Understanding Governance: pathways to sustainability, STEPS Working Paper 2.

194



Brighton. Available at:
https://opendocs.ids.ac.uk/opendocs/bitstream /handle/20.500.12413 /2440 /Understanding
Governance.pdfrsequence=1 (Accessed: 22 May 2021).

Leach, M. ez al. (2012) ‘Transforming innovation for sustainability’, Ecology and Society. Resilience
Alliance, 17(2). doi: 10.5751/ES-04933-170211.

Leach, M. ¢z al. (2020) ‘Food politics and development’, World Development. Elsevier Ltd, 134, p.
105024. doi: 10.1016/j.wotlddev.2020.105024.

Leach, M., Scoones, 1. and Stirling, A. (2007) Pathways to Sustainability: an overview of the STEPS Centre
approach. Brighton. Available at: www.wave.coop (Accessed: 19 February 2023).

Leach, M., Scoones, 1. and Stirling, Andy (2010) Dynamic sustainabilities: Technology, environment, social
Justice,  Dynamic — Sustainabilities: — Technology, ~ Environment, — Social ~ Justice. ~Earthscan. doi:
10.4324/97818497750069.

Leach, M., Scoones, 1. and Stirling, Andrew (2010) ‘Governing epidemics in an age of complexity:
Narratives, politics and pathways to sustainability’, Global Environmental Change. Pergamon, 20(3),
pp- 369-377. doi: 10.1016/].GLOENVCHA.2009.11.008.

Lee, J. Y. et al. (2020) ‘Water-food-energy challenges in India: political economy of the sugar
industry’, Environmental Research Letters. IOP Publishing, 15(8), p. 084020. doi: 10.1088/1748-
9326/AB9925.

Leeuwis, C. ¢t al. (2014) Capacity to innovate from a system CGLAR research program perspective. Penang.
Available at: https://digitalarchive.wortldfishcenter.org/handle/20.500.12348 /737 (Accessed: 19
January 2022).

Leeuwis, C., Boogaard, B. K. and Atta-Krah, K. (2021) ‘How food systems change (or not):
governance implications for system transformation processes’, Food Security. Springer Science and
Business Media B.V., 13(4), pp. 761-780. doi: 10.1007/512571-021-01178-4/FIGURES/4.
Leeuwis, C., Klerkx, L. and Schut, M. (2018) ‘Reforming the research policy and impact culture in
the CGIAR: Integrating science and systemic capacity development’, Global Food Security. Elsevier,
16, pp. 17-21. doi: 10.1016/J.GFS.2017.06.002.

Leeuwis, C., Schut, M. and Klerkx, L. (2017) ‘Systems Research in the Cgiar as an Arena of
Struggle : Competing discourses on the embedding of research in development’, Agronomy for
Development. Routledge, pp. 59—78. doi: 10.4324/9781315284057-5.

Leeuwis, C. and Wigboldus, S. (2018) “‘What kinds of “systems” are we dealing with?’, Sustainable
Intensification — in  Smallholder — Agriculture. ~ Routledge,  (February), pp. 319-333. doi:
10.4324/9781315618791-22.

Leitch, C. M. and Harrison, R. T. (2005) ‘Maximising the potential of university spin-outs: The

195



development of second-order commercialisation activities’, R and D Management, 35(3), pp. 257—
272. doi: 10.1111/].1467-9310.2005.00388.X.

Leta, G. ¢f al. (2020) ‘Rhetorics and realities of participation: the Ethiopian agricultural extension
system and its participatory turns’, Critical Policy Studies. Political and Cultural Change (ZEFa),
Center for Development Research (ZEF), University of Bonn, Bonn, Germany: Routledge, 14(4),
pp- 388-407. doi: 10.1080/19460171.2019.1616212.

Leventon, J., Duse, I. A. and Horcea-Milcu, A. 1. (2021) ‘Leveraging Biodiversity Action From
Plural Values: Transformations of Governance Systems’, Frontiers in Ecology and Evolution. Frontiers
Media S.A., 9, p. 326. doi: 10.3389/FEV0.2021.609853/BIBTEX.

Levers, M. J. D. (2013) ‘Philosophical Paradigms, Grounded Theory, and Perspectives on
Emetgence’, https://doi.org/10.1177/2158244013517243. SAGE PublicationsSage CA: Los
Angeles, CA, 3(4). doi: 10.1177/2158244013517243.

Liang, W. (2019) ‘An identification optimization method for human inertia parameters by using
the estimation of joint torque’, in 2079 IEEE International Conference on Real-Time Computing and
Robotics, RCAR 2079. National Research Center for Rehabilitation Technical Aids, Beijing Key
Laboratory of Rehabilitation Technical Aids for Old-Age Disability, Key Laboratory of Human
Motion Analysis and Rehabilitation Technology, Ministry of Civil Affairs, Beijing, 100176, :
Institute of  Electrical and  Electronics Engineers Inc., pp. 143-148. doi:
10.1109/RCAR47638.2019.9044087.

Liebowitz, S. J. and Margolis, S. E. (1995) ‘Path Dependence, Lock-in, and History’, Journal of Law,
Economics, & Organization. Oxftord University Press, 11(1), pp. 205-226. Available at:
http:/ /www.jstot.org/stable/765077 (Accessed: 3 August 2021).

Lincoln, Y. S., Lynham, S. A. and Guba, E. G. (2018) ‘Paradigmatic controversies, contradictions,
and emerging confluences, revisited.’, in Denzin, N. K. and Lincoln, Y. S. (eds) The Sage handbook
of qualitative research. 4th edn. SAGE Publications, pp. 108—150.

Lindner, R. ez a/. (2016) ‘Addressing directionality: Orientation failure and the systems of
innovation heuristic. Towards reflexive governance’.

Liverpool-Tasie, L. S. O. ez al. (2020) ‘A scoping review of market links between value chain actors
and small-scale producers in developing regions’, Nature Sustainability 2020 3:10. Nature Publishing
Group, 3(10), pp. 799-808. doi: 10.1038/s41893-020-00621-2.

Lockie, S. (20006) ‘Capturing the sustainability agenda: Organic foods and media discourses on food
scares, environment, genetic engineering, and health’, Agriculture and Human 1 alues. Springer, 23(3),
pp- 313-323. doi: 10.1007/510460-006-9007-3/METRICS.

Loorbach, D. e al. (2020) ‘Transformative innovation and translocal diffusion’, Ewnvironmental

196



Innovation and Societal Transitions. Elseviet, 35, pp. 251-260. doi: 10.1016/].EIST.2020.01.009.
Loorbach, D., Frantzeskaki, N. and Thissen, W. (2011) ‘A Transition Research Perspective on
Governance for Sustainability’, in Jaeger C., Tabara J., and Jaeger ]. (eds) Eurgpean Research on
Sustainable Development. Betlin, Heidelberg: Springer, pp. 73-89. doi: 10.1007/978-3-642-19202-
9_7.

Loorbach, D. and Rotmans, J. (2010) Transition management and strategic niche management. Rotterdam.
Loos, J. M. (2021) Systemic barriers to nitrogen reduction in the Dutch livestock sector: a mission-oriented
innovation Systenm approach. Utrecht University. Available at:
https://studenttheses.uu.nl/handle/20.500.12932/40609 (Accessed: 28 December 2022).

Loring, P. A. and Sanyal, P. (2021) ‘Indicators of Complexity and Over-Complexification in Global
Food Systems’, Frontiers in Sustainable Food Systems. Frontiers Media S.A., 5, p. 431. doi:
10.3389/FSUFS.2021.683100/BIBTEX.

Louah, L. ¢z al. (2017) ‘Barriers to the development of temperate agroforestry as an example of
agroecological innovation: Mainly a matter of cognitive lock-in?’, L.and Use Policy. Université Libre
de Bruxelles, CP 264/2, 50 Avenue Roosevelt, Brussels, 1050, Belgium: Elsevier Ltd, 67, pp. 86—
97. doi: 10.1016/j.landusepol.2017.05.001.

Luft, J. A. ez al. (2022) ‘Literature Reviews, Theoretical Frameworks, and Conceptual Frameworks:
An Introduction for New Biology Education Researchers’, CBE Life Sciences Education. American
Society for Cell Biology, 21(3), p. tm33. doi: 10.1187/CBE.21-05-0134.

Luna, J. K. (2020) “‘Pesticides are our children now”: cultural change and the technological
treadmill in the Burkina Faso cotton sector’, AGRICULTURE AND HUMAN VVAILUES, 37(2),
pp. 449—-462. doi: 10.1007/s10460-019-09999-y.

Mackintosh, I. and Higgins, B. (2004) “The development of a sorghum-based lager beer in Uganda:
a model of co-operation between industry and government in the development of local ingredients
for the production of a quality lager beer and consequential benefits for the parties involved’,
Aspects of Applied Biology. EurekaMag, 72, pp. 235-245.

Maclennan, D. W. ¢t al. (2018) Innovation with a Purpose: The role of technology innovation in accelerating
food systems transformation. Cologny.

Madzorera, 1. ez al. (2021) ‘Food Systems as Drivers of Optimal Nutrition and Health: Complexities
and Opportunities for Research and Implementation’, Current Developments in Nutrition. Oxford
Academic, 5(Supplement_3). doi: 10.1093/CDN/NZAB062.

Magrini, Anton, M., ez al. (2018) ‘Pulses for Sustainability: Breaking Agriculture and Food Sectors
Out of Lock-In’, Frontiers in Sustainable Food Systems. AGIR, Université de Toulouse, INRA,
Castanet-Tolosan, France: Frontiers Media S.A., 2, p. 64. doi: 10.3389/fsufs.2018.00064.

197



Magrini, Béfort, N., ez al. (2018) “Technological lock-in and pathways for crop diversification in
the bio-economy’, in Lemaire, G. et al. (eds) Agroecosystems Diversity: Reconciling Contemporary
Agriculture and Environmental Quality. INRA, France: Elsevier, pp. 375-388. doi: 10.1016/B978-0-
12-811050-8.00024-8.

Magrini, M. ef al. (2016) “‘Why are grain-legumes rarely present in cropping systems despite their
environmental and nutritional benefits? Analyzing lock-in in the French agrifood system’, Ecological
Economics. Elsevier B.V., 126, pp. 152-162. doi: https://doi.org/10.1016/j.ecolecon.2016.03.024.

Mallett, R. ez al. (2012) “The benefits and challenges of using systematic reviews in international
development research’, https:/ [ doi.org/10.1080/ 19439342.2012.711342. 'Taylor & Francis , 4(3),
pp. 445-455. doi: 10.1080/19439342.2012.711342.

Manyise, T. and Dentoni, D. (2021) “Value chain partnerships and farmer entrepreneurship as
balancing ecosystem services: Implications for agri-food systems resilience’, Ecosystem Services.
Elsevier, 49, p. 101279. doi: 10.1016/].ECOSER.2021.101279.

Marchetti, L. ¢f al. (2020) ‘Beyond Sustainability in Food Systems: Perspectives from Agroecology
and Social Innovation’, Sustainability 2020, V'ol. 12, Page 7524. Multidisciplinary Digital Publishing
Institute, 12(18), p. 7524. doi: 10.3390/SU12187524.

Markard, J., Raven, R. and Truffer, B. (2012) ‘Sustainability transitions: An emerging field of
research and its prospects’, Research Policy. North-Holland, 41(6), pp. 955-967. doi:
10.1016/j.respol.2012.02.013.

Markard, J. and Truffer, B. (2008) ‘Technological innovation systems and the multi-level
perspective: Towards an integrated framework’, Research Policy. North-Holland, 37(4), pp. 596—615.
doi: 10.1016/J.RESPOL.2008.01.004.

Marsden, T. and Rucinska, K. (2019) ‘After COP21: Contested Transformations in the
Energy/Agti-Food Nexus’, Sustainability 2019, Vol 11, Page 1695. Multidisciplinary Digital
Publishing Institute, 11(6), p. 1695. doi: 10.3390/SU11061695.

Marshall, E., Haight, R. and Homans, F. R. (1998) ‘Incorporating Environmental Uncertainty into
Species Management Decisions: Kirtland’s Warbler Habitat Management as a Case Study’,
Conservation Biology. John Wiley & Sons, Ltd, 12(5), pp. 975-985. doi: 10.1046/].1523-
1739.1998.96468.X.

Marshall, F., Dolley, J. and Priya, R. (2018) “Transdisciplinary research as transformative space
making for sustainability’, Ecology and Society. Resilience Alliance Inc., 23(3). Available at:
https:/ /www.jstot.org/stable/26799132.

Marshall, Q. e al. (2021) ‘Building a Global Food Systems Typology: A New Tool for Reducing

Complexity in Food Systems Analysis’, Frontiers in Sustainable Food Systems. Frontiers Media S.A., 5,

198



p. 432. doi: 10.3389/FSUFS.2021.746512/BIBTEX.

Martin, H. (2016) Innovation for tackling grand challenges. Lund University.

Martinez-Torres, M. E. and Rosset, P. M. (2010) ‘La Via Campesina: the birth and evolution of a
transnational social movement’, The Journal of Peasant Studies. Routledge, 37(1), pp. 149-175. doi:
10.1080/03066150903498804.

Maru, A. et al. (2018) ‘Digital and Data-Driven Agriculture: Harnessing the Power of Data for
Smallholders’, F7000Research 2018 7:525. F1000 Research Limited, 7, p. 525. doi:
10.7490/F1000RESEARCH.1115402.1.

Mausch, K., Hall, A. and Hambloch, C. (2020) Co/iding paradigms and trade-offs: Agri-food systems and
value chain interventions, Global Food Security. Elsevier B.V. doi: 10.1016/j.g£5.2020.100439.

Mawois, M. et al. (2019) ‘Transition to legume-based farming systems requires stable outlets,
learning, and peer-networking’, Agronomy for Sustainable Development. USC1432 LEVA, INRA, Ecole
Supérieure d’Agricultures, Univ. Bretagne Loire, SFR 4207 QUASAYV, 55 rue Rabelais, Angers,
49100, France: Springet-Verlag France, 39(1). doi: 10.1007/s13593-019-0559-1.

Mayne, J., Mcdougall, C. and Paz-Ybarnegaray, R. (2017) ‘Evaluating complex interventions : A
theory-driven realist-informed approach’. doi: 10.1177/1356389017714382.

Mazzucato, M. (2016) ‘From market fixing to market-creating: a new framework for innovation
policy’, Industry ~ and  Innovation. Routledge, 23(2), Pp- 140-156. doi:
10.1080/13662716.2016.1146124.

Mazzucato, M. (2018a) ‘Mission-oriented innovation policies: Challenges and opportunities’,
Industrial and Corporate Change. doi: 10.1093 /icc/dty034.

Mazzucato, M. (2018b) Mission-Oriented Research & Innovation in the European Union MISSIONS A
problem-solving approach to fuel innovation-led growth. Brussels. doi: 10.2777/36546.

McAllister, T. G. ef al. (2019) ‘Kua takoto te manuka: Matauranga maori in New Zealand ecology’,
New  Zealand ~ Journal — of Ecology. New Zealand Ecological Society, 43(3). doi:
10.20417/NZJECOL.43.41.

McGuire, S. J. (2008) ‘Path-dependency in plant breeding: Challenges facing participatory reforms
in the Ethiopian Sorghum Improvement Program’, Agricultural Systems. School of Development
Studies, University of East Anglia, Norwich, NR4 7T], United Kingdom: Elsevier, 96(1-3), pp.
139-149. doi: 10.1016/j.agsy.2007.07.003.

Meadows, D. (1999) Leverage points: Places to intervene in a systems. Hartland: The Sustainability
Institute.

Meier, C. ez al. (2020) ‘Are non-farming consumers willing to pay “a good market price” for iron-

biofortified finger millet? Evidence from experimental auctions in Karnataka, India’, Journal of

199



Agribusiness in Developing and Emerging Economies. Emerald Group Holdings Ltd., 10(5), pp. 751-779.
doi: 10.1108/JADEE-11-2019-0190/FULL/XML.

Melchior, I. C. and Newig, J. (2021) ‘Governing transitions towards sustainable agriculture—taking
stock of an emerging field of research’, Sustainability (Switzerland), 13(2), pp. 1-27. dot:
10.3390/5u13020528.

Melles, G. and Feast, L. (2010) ‘Epistemological Positions in Design Research: A Brief Review of
the Literature’, Proceedings of the International Conference on Design Education (ConnectED), (July), pp. 1—
5. Available at: http://swinburne.academia.edu/attachments/1357366/download.

Mendonga, H. L., van Aduard de Macedo-Soares, T. D. L. and Fonseca, M. V. de A. (2018)
‘Working towards a framework based on mission-oriented practices for assessing renewable energy
innovation policies’, Journal of Cleaner Production. FElsevier, 193, pp. 709-719. doi:
10.1016/].JCLEPRO.2018.05.064.

Mengis, N. et al. (2022) ‘Net-Zero CO2 Germany—A Retrospect From the Year 2050°, Earth’s
Future. John Wiley & Sons, Ltd, 10(2), p. €2021EF002324. doi: 10.1029/2021EF002324.
Messetli, P. ez al. (2019) ‘Expansion of sustainability science needed for the SDGs’, Nature
Sustainability 2019 2:10. Nature Publishing Group, 2(10), pp. 892-894. doi: 10.1038/s41893-019-
0394-z.

Messner, R., Johnson, H. and Richards, C. (2021) ‘From surplus-to-waste: A study of systemic
overproduction, surplus and food waste in horticultural supply chains’, Journal of Cleaner Production,
278, p. 123952. doi: 10.1016/j.jclepro.2020.123952.

Meynard, J. M. et al. (2016) ‘Designing coupled innovations for the sustainability transition of
agrifood  systems’,  Agricultural  Systems.  Elsevier  Ltd, 157, pp. 330-339. doi:
10.1016/j.agsy.2016.08.002.

Meynard, J. M. et al. (2018) ‘Socio-technical lock-in hinders crop diversification in France’,
AGRONOMY FOR SUSTAINABLE DEVELOPMENT, 38(5). doi: 10.1007/s13593-018-0535-
1.

Michel-Villarreal, R. ez a/ (2019) ‘Sustainability in Alternative Food Networks: A systematic
literature review’, Sustainability (Switzerland). doi: 10.3390/su11030859.

Michell, J. (2016) “The Quantitative Imperative’, h#tp:/ / dx.doi.org/ 10.1177/0959354303013001758.
Sage  PublicationsSage ~ CA:  Thousand  Oaks, CA, 13(1), pp. 5-31. dot
10.1177/0959354303013001758.

Mier y Teran Giménez Cacho, M. e al. (2018) ‘Bringing agroecology to scale: key drivers and
emblematic cases’, Agroecology and Sustainable Food Systems. Taylor and Francis Inc., 42(6), pp. 637—
665. doi: 10.1080/21683565.2018.1443313.

200



Millstone, E., Thompson, J. and Brooks, S. (2009) ‘Agriculture Reforming the Global Food and
Agriculture System: Towards a Questioning Agenda for the New Manifesto’. Available at:
www.steps-centre.org (Accessed: 13 January 2021).

Ministry of Business, 1. and E. (2021) Te Ara Paerangi — future pathways green paper. Wellington.
Available at: www.mbie.govt.nz, (Accessed: 29 March 2023).

Moezzi, M., Janda, K. B. and Rotmann, S. (2017) ‘Using stories, narratives, and storytelling in
energy and climate change research’, Energy Research & Social Science. Elsevier, 31, pp. 1-10. dot:
10.1016/].ERSS.2017.06.034.

Moher, D. e al. (2009) ‘Preferred reporting items for systematic reviews and meta-analyses: The
PRISMA statement’, PLoS Medicine. doi: 10.1371/journal.pmed.1000097.

Molla, A., Beuving, J. and Ruben, R. (2020) ‘Risk aversion, cooperative membership, and path
dependences of smallholder farmers in Ethiopia’, Review of Development Economics. Centre for
International Development Issues Nijmegen, Radboud University, Netherlands: Blackwell
Publishing Ltd, 24(1), pp. 167-187. doi: 10.1111/rode.12628.

Monasterolo, 1. ez al. (2016) ‘Sustainable and Inclusive Food Systems through the Lenses of a
Complex System Thinking Approach—A Bibliometric Review’, Agriculture 2016, 17ol. 6, Page 44.
Multidisciplinary Digital Publishing Institute, 6(3), p. 44. doi: 10.3390/ AGRICULTUREG030044.
Monsalve Suarez, S. and Emanuelli, M. S. (2009) Monocultures and human rights: guide for docu- menting
violations of the right to adequate food and housing, to water, to land, and territory re- lated to monocultures for
industrial agricilture production. Heidelberg, Tacuba. Available at:
http:/ /www.fian.orghttp//www.hic-al.org (Accessed: 9 September 2022).

Moon, K. and Blackman, D. (2014) ‘A Guide to Understanding Social Science Research for
Natural Scientists’, Conservation Biology, 28(5), pp. 1167-1177. doi: 10.1111/cobi.12326.

Morel, K. ez al. (2020) ‘Innovating within or outside dominant food systems? Different challenges
for contrasting crop diversification strategies in Europe’, PLOS ONE, 15(3). doi:
10.1371/journal.pone.0229910.

Morin, K. (2016) Agroecology on the Ground in Telangana, India. Norwegian University of Life Sciences.
Available at:
https://brage.bibsys.no/xmlui/bitstream/handle/11250/2397162/Mortin__2016.pdfrsequence=
3&isAllowed=y.

Morrtis, J. et al. (2021) ‘Games as boundary objects: charting trade-offs in sustainable livestock
transformation’, International Jonrnal of Agricultural Sustainability. Taylor & Francis, 19(5-0), pp. 525—
548. doi: 10.1080/14735903.2020.1738769.

Mortensen, D. A. and Smith, R. G. (2020) ‘Confronting Barriers to Cropping System

201



Diversification’, FRONTIERS IN SUSTAINABLE FOOD  SYSTEMS, 4. doi:
10.3389/fsufs.2020.564197.

Mourad, K. A., Hosseini, S. H. and Avery, H. (2020) “The Role of Citizen Science in Sustainable
Agriculture’, Sustainability 2020, V'ol. 12, Page 10375. Multidisciplinary Digital Publishing Institute,
12(24), p. 10375. doi: 10.3390/SU122410375.

Mowery, D. C. (2009) “What does economic theory tell us about mission-oriented R&D’, The New
Economies  of  Technology  Policy. Edward Elgar Publishing Ltd., pp. 129-147. doi:
10.4337/9781848449169.00019.

Murphy, S., Burch, D. D. and Clapp, J. (2012) Cereal Secrets: The world’s largest grain traders and global
agriculture. Oxford. Available at: www.oxfam.org (Accessed: 10 May 2022).

Nair, S. K. (2009) Does Endosulfan have an alternative? Non Pesticidal Management-A large-scale success story
from Andhbra  Pradesh, India Report and Photographs by. Thiruvananthapuram. Available at:
www.thanal.co.in (Accessed: 2 March 2022).

Nakazi, F. ¢f al. (2017) ‘Is bean really a women’s crop? Men and women’s participation in bean
production in Uganda’, Agriculture and Food Security. BioMed Central Ltd., 6(1). doi:
10.1186/S40066-017-0102-Z.

Natural Resource Institute (2013) Branching Out: Fair Trade in Malawi. Monitoring the impact of Fairtrade
on five certified organisations. London.

Nelson, R. and Winter, S. S. (1982) An Evolutionary Theory of Economic Change,. 1st edn, An
Ewvolutionary Theory of Economic Change. 1st edn. Harvard: Belknap Press/Harvard University Press.
Available at:
http://books.google.com/booksrhl=en&lr=&id=6Kx7s_HXxtkC&oi=fnd&pg=PA1&dq=An
+evolutionary+theory+of+economic+change&ots=7u6RMHy4A C&sig=nwnB-
IRvZKSrgmYFbHXxiBWdsEc (Accessed: 30 July 2021).

Newton, J. E., Nettle, R. and Pryce, J. E. (2020) ‘Farming smarter with big data: Insights from the
case of Australia’s national dairy herd milk recording scheme’, Agricultural Systems. Agriculture
Victoria, AgriBio, Centre for AgriBioscience, Bundoora, Victoria 3083, Australia: Elsevier Ltd,
181. doi: 10.1016/j.agsy.2020.102811.

Ng’endo, M. and Connor, M. (2022) ‘One Size Does Not Fit All—Addressing the Complexity of
Food System Sustainability’, Frontiers in Sustainable Food Systems. Frontiers, 6(March), pp. 1-5. doi:
10.3389/fsufs.2022.816936.

Ng, S. et al. (2021) “Tracking progress from policy development to implementation: A case study
on adoption of mandatory regulation for nutrition labelling in malaysia’, Nutrients. Early Start,

School of Health and Society, University of Wollongong, Wollongong, NSW 2522, Australia:

202



MDPI AG, 13(2), pp. 1-18. doi: 10.3390/nu13020457.

Nguyen, M. T., Renaud, F. G. and Sebesvari, Z. (2019) ‘Drivers of change and adaptation pathways
of agricultural systems facing increased salinity intrusion in coastal areas of the Mekong and Red
River deltas in Vietnam’, Environmental Science and Policy. United Nations University-Institute for
Environment and Human Security (UNU-EHS), Platz der Vereinten Nationen 1, Bonn, 53113,
Germany: Elsevier Ltd, 92, pp. 331-348. doi: 10.1016/j.envsci.2018.10.016.

Niewolny, K. L. (2022) ‘AFHVS 2021 Presidential Address: critical praxis and the social imaginary
for food systems transformation’, Agriculture and Human V alues. Springer Netherlands, 39(1), pp.
1-4. doi: 10.1007/s10460-021-10278-y.

Novy, A., Barlow, N. and Fankhauser, J. (2022) “Transformative innovation’, in Pellizzoni, L.,
Leonardi, E., and Asara, V. (eds) Handbook of Critical Environmental Politics. 1st edn. Cheltenham:
Edward Elgar Publishing, Pp- 593-610. Awvailable at:
https:/ /www.elgaronline.com/display/book/9781839100673/book-part-9781839100673-53.xml
(Accessed: 28 January 2023).

Nylén, E.-]., Johanson, J.-E. and Vakkuri, J. (2023) ‘Mission-oriented innovation policy as a
hybridisation process: the case of transforming a national fertilising system’, Science and Public Policy,
p. scad004. doi: 10.1093/scipol/scad004.

Nyondo, C. J., Nankhuni, F. ]. and Me-Nsope, N. (2016) Systematic Analysis of Groundnut Production,
Processing and Marketing in Malawi. East Lansing: Michigan State University.

Obih, U. and Baiyegunhi, L. S. (2017) ‘Willingness to pay and preference for imported rice brands
in Nigeria: Do price-quality differentials explain consumers’ inertiar’, South African Journal of
Economic and Management Sciences. Discipline of Agricultural Economics, School of Agricultural
Earth and Environmental Sciences, University of KwaZulu-Natal, South Africa: AOSIS (pty) Ltd,
20(1), p. 11. doi: 10.4102/sajems.v20i1.1710.

OECD (2015) System  Innovation: — Synthesis  Report.  Paris.  Available  at:
https:/ /www.pte.pl/pliki/2/1/OECD System.pdf (Accessed: 28 May 2022).

Ojha, H. and Hall, A. (2021) ‘Transformation as system innovation: insights from Nepal’s five
decades of community forestry development’, Innovation and Development. Taylor & Francis, 0(0),
pp- 1-23. doi: 10.1080/2157930X.2021.1917112.

Oliver, M. A., Bishop, T. F. A. and Marchant, B. P. (2013) Precision agriculture for sustainability and
environmental  protection, Precision Agriculture for Sustainability and Environmental Protection. doi:
10.4324/9780203128329.

Oliver, T. H. ez al. (2018) ‘Overcoming undesirable resilience in the global food system’, Global
Sustainability. School of Biological Sciences, University of Reading, United Kingdom: Cambridge

203



University Press, 1. doi: 10.1017/sus.2018.9.

Otrderud, G. I. and Polickova-Dobiasova, B. (2010) ‘Agriculture and the environment-A case study
of the Zelivka catchment, Czech Republic’, Joumal of Environmental Policy and Planning. Norwegian
Institute for Urban and Regional Research, PO Box 44, Blindern, N-0313 Oslo, Norway, 12(2),
pp- 201-221. doi: 10.1080/1523908X.2010.484639.

Orr, A. (2018) ‘Killing the goose? The value chain for sorghum beer in Kenya’, Journal of Agribusiness
in Developing and Emerging Economies. Emerald Group Publishing Ltd., 8(1), pp. 34-53. doi:
10.1108/JADEE-03-2017-0028 /FULL/XML.

Orr, A. et al. (2022) Evidencing what works in developing new market opportunities for GLDC crops.
Patancheru. Available at: http://oat.ictisat.org/11963/ (Accessed: 27 March 2022).

Orr, A. and Muange, E. (2022) ‘Hedgehog or fox? Theories of change for dryland cereals in
Eastern Africa’, Journal of International Development. John Wiley & Sons, Ltd, 34(3), pp. 532-549. doi:
10.1002/jid.3612.

Orr, A., Mwema, C. and Mulinge, W. (2014) The VValue Chain for Sorghum Beer in Kenya Tropical legumes
View  project  Smallbolder — value — chains — as  complex  adaptive  systems . Nairobi.  doi:
10.13140/RG.2.1.3926.7361.

Ortiz, R. et al. (20006) Bioenergy and Agricultural Research for Development BIOENERGY AND
AGRICULTURE: PROMISES AND CHAILILENGES, FOCUS. Washington, DC. Available at:
www.teriin.org (Accessed: 19 March 2023).

Orum, A. M., Feagin, J. R. and Sjoberg, G. (1991) ‘Introduction: The nature of the case study’, in
A case for the case study. Chapel Hill: University of North Carolina Press, pp. 1-20.

Owen, R., Bessant, J. and Heintz, M. (2013) ‘Responsible Innovation: Managing the Responsible
Emergence of Science and Innovation in Society’, Responsible Innovation: Managing the Responsible
Emergence of Science and Innovation in Society. John Wiley and Sons. doi: 10.1002/9781118551424.
Owen, R., von Schomberg, R. and Macnaghten, P. (2021) ‘An unfinished journey? Reflections on
a decade of responsible research and innovation’, h#tps:/ / doi.org/ 10.1080/ 23299460.2021.1948789.
Routledge, 8(2), pp. 217-233. doi: 10.1080/23299460.2021.1948789.

Pal, S. (2008) ‘Agricultural R&D Policy and Institutional Reforms: Learning from the Experiences
of India and China’, Economic and Political Weekly. Economic and Political Weekly, 43(26/27), pp.
145-155. Available at: http://www.jstor.org/stable/40278912.

Palazzi, V. et al. (2019) ‘Feeding the World with Microwaves: How Remote and Wireless Sensing
Can Help Precision Agriculture’, IEEE Magazine. Institute of Electrical and Electronics Engineers
Inc., 20(12), pp. 72-86. doi: 10.1109/MMM.2019.2941618.

Pancrazi, R., van Rens, T. and Vukoti¢, M. (2022) ‘How distorted food prices discourage a healthy

204



diet’, Science advances. Sci Adv, 8(13). doi: 10.1126/SCIADV.ABI8807.

Pant, L. P. (2014) ‘Critical Systems of Learning and Innovation Competence for Addressing
Complexity in Transformations to Agricultural Sustainability’,
http:/ | dx.doi.org/ 10.1080/ 21683565.2013.833157. Taylor & Francis , 38(3), pp. 336-365. doi:
10.1080/21683565.2013.833157.

Parker, C. (2022) ‘How will the Ukraine grain deal affect the global food crisis?’, The Washington
Post, 23 July. Available at: https://www.washingtonpost.com/world/2022/07 /23 /ukraine-russia-
grain-deal-global-food-crisis/ (Accessed: 2 September 2022).

Parker, R. and Lundgren, P. (2021) “The role of Universities in Transformative Innovation Policy’,
Science and Public Policy, 00, pp. 1-9. doi: 10.1093/scipol/scab070.

Parks, D. (2022) ‘Directionality in transformative innovation policy: who is giving directions?’,
Environmental — Innovation — and — Societal  Transitions.  Elsevier, 43, pp. 1-13. dot
10.1016/].EIST.2022.02.005.

Patricio, D. I. and Rieder, R. (2018) ‘Computer vision and artificial intelligence in precision
agriculture for grain crops: A systematic review’, Computers and Electronics in Agriculture. Elsevier,
153, pp. 69-81. doi: 10.1016/].COMPAG.2018.08.001.

Patterson, J. ¢ al. (2017) ‘Exploring the governance and politics of transformations towards
sustainability’, Environmental Innovation and Societal Transitions. Elsevier B.V., 24, pp. 1-16. dot:
10.1016/j.eist.2016.09.001.

Pearson, M. L., Albon, S. P. and Hubball, H. (2015) ‘Case Study Methodology: Flexibility, Rigour,
and Ethical Considerations for the Scholarship of Teaching and Learning’, The Canadian Journal for
the Scholarship of Teaching and 1earning, 6(3). doi: 10.5206/ cjsotl-rcacea.2015.3.12.

Pereira, L. and Drimie, S. (2016) ‘Governance Arrangements for the Future Food System:
Addressing Complexity in South Africa’, Ewwvironment. Routledge, 58(4), pp. 18-31. doi:
10.1080/00139157.2016.1186438.

Pereira, L. M., Karpouzoglou, T., e al. (2018) ‘Designing transformative spaces for sustainability
in social-ecological systems’, Ecology and Society, Published online. The Resilience Alliance, 23(4). doi:
10.5751/ES-10607-230432.

Pereira, L. M., Hichert, T., ¢z al. (2018) ‘Using futures methods to create transformative spaces :
visions of a good Anthropocene Using futures methods to create transformative spaces : visions
of a good Anthropocene in southern Africa’, 23(1).

Pereira, L. M., Drimie, S., ¢f a/. (2020) ‘Planning for change: Transformation labs for an alternative
food system in Cape Town, South Aftrica’, Urban Transformations. Urban Transformations, 2(13),

pp. 1-26.

205



Pereira, L. M., Frantzeskaki, N., e a/. (2020) “Transformative spaces in the making: key lessons
from nine cases in the Global South’, Sustainability Science, 15, pp. 161-178. doi: 10.1007/s11625-
019-00749-x.

Perez, C. A., Nicklin, C. and Paz, S. (2011) ‘Food crisis, small-scale farmers, and markets in the
Andes’, Development in Practice. [Taylor & Francis, Ltd., Oxfam GB|, 21(4/5), pp. 566—577. Available
at: http://www.jstor.org/stable/41412982.

Petticrew, M. and Roberts, H. (2008) Systematic Reviews in the Social Sciences: A Practical Guide,
Systematic Reviews in the Social Sciences: A Practical Guide. doi: 10.1002/9780470754887.

Phillips, N. (2017) ‘Power and inequality in the global political economy’, Infernational Affairs.
Oxford Academic, 93(2), pp. 429—444. doi: 10.1093/TA/IIX019.

Pigford, A. A. E., Hickey, G. M. and Klerkx, L. (2018) ‘Beyond agricultural innovation systems?
Exploring an agricultural innovation ecosystems approach for niche design and development in
sustainability  transitions’,  _Agricultural  Systems.  Elsevier, 164, pp. 116-121. dot:
10.1016/].AGSY.2018.04.007.

Pimbert, M. ez al. (2003) Global Restructuring, Agri-Food Systems and Liveliboods - Gatekeeper Series 100.
London. Available at: https://www.iied.otrg/sites/default/files/pdfs/migrate/9166IIED.pdf
(Accessed: 7 November 2022).

Pimbert, M. (2022) ‘Reclaiming Diverse Seed Commons Through Food Sovereignty, Agroecology
and Economies of Care BT - Seeds for Diversity and Inclusion: Agroecology and Endogenous
Development’, in Nishikawa, Y. and Pimbert, M. (eds). Cham: Springer International Publishing,
pp- 21-39. doi: 10.1007/978-3-030-89405-4_2.

Pimbert, M. P. ¢z al. (2001) ‘Global restructuring agri-food systems and livelihoods’, Gatekeeper.
London, (100), p- 24. Available at:
https://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/6125/ Gatekeeper Series
n0100.pdf?’sequence=1&isAllowed=y (Accessed: 25 May 2022).

Pimbert, M. P. (2017) Food sovereignty, agroecology and biocultural diversity : constructing and contesting
knowledge. Abingdon-on-Thames: Taylor & Francis.

Pimentel, D. (1966) ‘Complexity of Ecological Systems and problems in their study and
Management’, in Watt, K. E. F. (ed.) Systems Analysis in Ecology . 1st edn. New York and London:
Academic Press, Pp- 15-34. Available at:
https://books.google.it/booksrhl=en&lr=&id=bGYhBQAAQBA]&oi=fnd&pg=PA15&dq=fo
od+system+complexity&ots=-
esOF5BvsE&sig=x_vbOhDbejb_bkSto_dD0qZDQGc#v=onepage&q=food system
complexity&f=false (Accessed: 12 October 2022).

206



Pingali, P. L. (2001) Milestones in Impact Assessment Research in the CGLAR, 1970-1999. Mexico.
Available at:  https://iaes.cgiar.org/ /sites/default/files/pdf/121.pingali.pdf (Accessed: 15
February 2023).

Pingali, P., Mittra, B. and Rahman, A. (2017) “The bumpy road from food to nutrition security —
Slow evolution of India’s food policy’, Global Food Security. Elsevier, 15, pp. 77-84. doi:
10.1016/].GFS.2017.05.002.

Plumecocq, G. ez al. (2018) “The plurality of values in sustainable agriculture models: Diverse lock-
in and coevolution patterns’, Ecology and Society, 23(1). doi: 10.5751/ES-09881-230121.

Pollard, G., Roetman, P. and Ward, J. (2017) ‘The case for citizen science in urban agriculture
research’, Future of Food: Journal on Food, Agriculture and Society, 5(3), pp. 9-20. Available at:
http://thefutureoffoodjournal.com/index.php/FOF]/article/view/29 (Accessed: 29 December
2022).

Popa, F., Guillermin, M. and Dedeurwaerdere, T. (2015) ‘A pragmatist approach to
transdisciplinarity in sustainability research: From complex systems theory to reflexive science’,
Futures. Elsevier Litd, 65, pp. 45-56. doi: 10.1016/j.futures.2014.02.002.

Potrykus, 1. (2010a) ‘Constraints to biotechnology introduction for poverty alleviation’, New
Biotechnology. Elsevier, pp. 447-448. doi: 10.1016/j.0bt.2010.07.004.

Potrykus, 1. (2010b) ‘Constraints to biotechnology introduction for poverty alleviation’, New
biotechnology. N Biotechnol, 27(5), pp. 447-448. doi: 10.1016/].NBT.2010.07.004.

Poucher, Z. A. et al. (2020) “Thinking through and designing qualitative research studies: a focused
mapping review of 30 years of qualitative research in sport psychology’, International Review of Sport
and  Exercise  Psychology.  Taylor &  Francis,  13(1),  pp. 163-186.  doi:
10.1080/1750984X.2019.1656276.

Powell, L. M. et al. (2013) ‘Assessing the Potential Effectiveness of Food and Beverage Taxes and
Subsidies for Improving Public Health: A Systematic Review of Prices, Demand and Body Weight
Outcomes’, Obesity reviews : an official journal of the International Association for the Study of Obesity. NIH
Public Access, 14(2), p. 110. doi: 10.1111/OBR.12002.

Pradhan, K. C. and Mukherjee, S. (2018) ‘Examining Technical Efficiency in Indian Agricultural
Production Using Production Frontier Model’, South Asia Economic Journal. Joint Director, National
Institute of Labour Economic Research and Development (NILERD), Delhi, India: Sage
Publications India Pvt. Ltd, 19(1), pp. 22-42. doi: 10.1177/1391561418761073.

Pradhan, S. and Ruysenaar, S. (2014) ‘Burning Desires: Untangling and Interpreting “Pro-Poor”
Biofuel Policy Processes in India and South Africa’, hetp://dx.doi.org/ 10.1068/a45482. SAGE
PublicationsSage UK: London, England, 46(2), pp. 299-317. doi: 10.1068/A45482.

207



Prasher, G. (2013) Plates loaded with pesticides: Survey shows fruit, vegetables are high on chemical content |
Bengaluru ~ News - Times — of  India, Times of  India. Available at:
https://timesofindia.indiatimes.com/ city/bengaluru/ plates-loaded-with-pesticides-survey-
shows-fruit-vegetables-are-high-on-chemical-content/articleshow/25405174.cms  (Accessed: 7
April 2022).

Ptak, E. N., Graversgaard, M. and Dalgaard, T. (2023) ‘Navigating the nexus: The role of
intermediaries in charting a new frontier of policy integration for agrifood and energy systems
transformation’, Environmental Science and Policy. Elsevier Ltd, 139(September 2021), pp. 92—-103.
doi: 10.1016/j.envsci.2022.10.019.

Putnam, H. ¢z a/. (2014) ‘Coupling Agroecology and PAR to Identify Appropriate Food Security
and Sovereignty Strategies in Indigenous Communities’, ~Agroecology and Sustainable Food Systems.
Taylor & Francis, 38(2), pp. 165-198. doi: 10.1080/21683565.2013.837422.

Quintas-Soriano, C., Lopez-Rodriguez, M. D. and Wilkes, J. (2022) ‘Reconnecting with Nature
through Good Governance: Inclusive Policy across Scales’, Agriculture 2022, 170l. 12, Page 382.
Multidisciplinary Digital Publishing Institute, 12(3), p. 382. dot:
10.3390/AGRICULTURE12030382.

Rac, L., Erjavec, K. and Erjavec, E. (2020) ‘Does the proposed cap reform allow for a paradigm
shift towards a greener policy?’, Spanish Journal of Agricultural Research. University of Ljubljana,
Biotechnical Faculty, Jamnikarjeva ulica 101, Ljubljana, Slovenia: Ministerio de Agricultura Pesca
y Alimentacion, 18(3), pp. 1-14. doi: 10.5424 /sjar/2020183-16447.

Radulovic, V. (2005) ‘Are new institutional economics enough? Promoting photovoltaics in India’s
agricultural sector’, Ewnergy Policy. Department of Geography, Development Studies Institute,
London School of Economics, Houghton Street, London WC2A 2AE, United Kingdom,
Development Studies Institute, London School of Economics, Houghton Street, London WC2A
2AE, United Kingdom, 33(14), pp. 1883-1899. doi: 10.1016/j.enpol.2004.03.004.

Rajendran, T. P. (2022) ‘Addressing nutritional challenges for India’, Food Governance in India.
Routledge India, pp. 37-53. doi: 10.4324/9781003272656-4.

Raju, S. S. ez al. (2001) ‘Biofuels in India: Potential, Policy and Emerging Paradigms’, NATIONAL
CENTRE FOR AGRICULTURAL ECONOMICS AND POLICY RESEARCH, 21, p. 109.
Available at: http://www.ncap.res.in (Accessed: 20 March 2023).

Ramanjaneyulu, G. . ¢f al (2009) Non Pesticidal Management: Learning from Experiences’, in
Peshin, R. and Dhawan, A. K. (eds) Integrated pest management - Innovation-development process. 1st edn.
Springert, pp. 1-689. doi: 10.1007/978-1-4020-8992-3.

Ramanjaneyulu, G. V. (2019) ‘Sahaja aharam - Cooperatising Organic Supply and Value Chains’,

208



pp. 36—41. Available at: https://csa-india.org/download/sahaja-aharam-cooperatising-organic-
supply-and-value-chains/#.

Ramanjaneyulu, G. V. and Rao, V. R. (20082) ‘Sustaining agriculture-based livelihoods:
Experiences with non-pesticidal management in Andhra Pradesh’, Development, 51(4), pp. 541-546.
doi: 10.1057/dev.2008.64.

Ramanjaneyulu, G. V. and Rao, V. R. (2008b) ‘Sustaining agriculture-based livelihoods:
Experiences with non-pesticidal management in Andhra Pradesh’, Development. Palgrave Macmillan
Ltd., 51(4), pp. 541-546. doi: 10.1057/DEV.2008.64/FIGURES/1.

Rarai, A. et al. (2022) ‘Situating climate change adaptation within plural worlds: The role of
Indigenous and local knowledge in Pentecost Island, Vanuatu™,
https:/ | doi.org/ 10.1177/25148486211047739. SAGE PublicationsSage UK: London, England, p.
251484862110477. doi: 10.1177/25148486211047739.

Rawal, V. and Navarro, D. K. (2019) The Global Economy of Pulses, The Global Economy of Pulses. Rome:
FAO. doi: 10.4060/17108en.

Rawnsley, M. M. (1998) ‘Ontology, espistemology, and methodology: A clarification’, Nursing
Science Quarterly, 11(1), pp. 2—4. doi: 10.1177/089431849801100102.

Reed, E., Turiel, E. and Brown, T. (eds) (1996) ‘Naive Realism in Everyday Life: Implications for
Social Conflict and Misunderstanding’, in [alues and knwoledge. New Y ork: Psychology Press, pp.
113-146. doi: 10.4324/9780203773772-10.

Reenberg, A., Rasmussen, L. V and Nielsen, J. . (2012) ‘Causal relations and land use
transformation in the Sahel: Conceptual lenses for processes, temporal totality and inertia’,
Geografisk Tidsskrift. Department of Geography and Geology, University of Copenhagen, Oster
Voldgade 10, DK-1350, Copenhagen K, Denmark: Routledge, 112(2), pp. 159-173. doi:
10.1080/00167223.2012.741888.

Regis, E. (2020) Golden  Rice:  The  Imperiled  Birth —of a  GMO  Superfood,
https:/ | doi.org/ 10.1080/ 15398285.2020.1792149. Baltimore: Johns Hopkins University Pres. doi:
10.1080/15398285.2020.1792149.

Reichert, E. (2015) ‘Human Rights and Social Work’, International Encyclopedia of the Social &
Bebavioral Sciences: Second Edition. Elsevier, pp. 353-359. doi: 10.1016/B978-0-08-097086-8.28040-
9.

Reid, A. J. et al. (2021) ““T'wo-Eyed Seeing”: An Indigenous framework to transform fisheries
research and management’, Fish and Fisheries. John Wiley & Sons, Ltd, 22(2), pp. 243-261. doi:
10.1111/FAF.12516.

Reilly, M. and Willenbockel, D. (2010) ‘Managing uncertainty: a review of food system scenatio

209



analysis and modelling’, Phil. Trans. R. Soc. B, (365), pp. 3049— 3063. doi: 10.1098/rstb.2010.0141.
Renteln, A. D. (1988) ‘Relativism and the Search for Human Rights’, American Anthropologist.
[American  Anthropological ~ Association, Wiley], 90(1), pp. 56-72. Available at:
http:/ /www.jstot.org/stable/678454.

Renwick, A. ez al. (2019) ‘Challenges and opportunities for land use transformation: Insights from
the central plains water scheme in New Zealand’, Sustainability (Switzerland). Global Value Chains
and Trade, Lincoln University, Lincoln, 7647, New Zealand: MDPI AG, 11(18). doi:
10.3390/su11184912.

Richards, K. (2003) Qualitative Inquiry in TESOL. Basingstoke: Palgrave Macmillan.

Rivera-Ferre, M. G. (2012) ‘Framing of agri-food research affects the analysis of food security: the
critical role of the social sciences’, The International Journal of Sociology of Agriculture and Food, 19(2),
pp. 162-175. doi: 10.48416/1JSAF.V1912.222.

Robaey, Z. and Simons, A. (2015) ‘Responsible management of social experiments: Challenges for
policymaking’, Responsible Innovation 2: Concepts, Approaches, and Applications. Springer International
Publishing, pp. 87-104. doi: 10.1007/978-3-319-17308-5_5/COVER.

Roberts, J. R. and Reigart, J. R. (2013) RECOGNITION AND MANAGEMENT OF
PESTICIDE POISONINGS. Washington: Office of Pesticide Programs U.S. Environmental
Protection Agency. Available at: http://www2.epa.gov/pesticide-worker-safety (Accessed: 20
March 2022).

Robinson, O. and Wilson, A. (2022) Practicing and Presenting Social Research. Vancouver: University
of British Columbia . doi: 10.14288/84SB-8T57.

Robson, J. R. K. (1974) ‘The ecology of malnutrition in a rural community in Tanzania’,
http:/ | dx.doi.org/ 10.1080/03670244.1974.9990361. Taylor & Francis Group, 3(1), pp. 61-72. doi:
10.1080/03670244.1974.9990361.

Roesch-McNally, G. E., Arbuckle, J. G. and Tyndall, J. C. (2018) ‘Barriers to implementing climate
resilient agricultural strategies: The case of crop diversification in the U.S. Corn Belt’, Global
Environmental Change. Northwest Regional Climate Hub, U.S. Forest Service Pacific Northwest
Research Station, 3200 SW Jefferson Way, Corvallis, OR 97331, United States: Elsevier Ltd, 48,
pp- 206-215. doi: 10.1016/j.gloenvcha.2017.12.002.

Rogge, K. S., Pfluger, B. and Geels, F. W. (2020) “Transformative policy mixes in socio-technical
scenarios: The case of the low-carbon transition of the German electricity system (2010-2050)’,
Technological ~ Forecasting — and — Social ~ Change.  North-Holland, 151, p. 119259. dot:
10.1016/].TECHFORE.2018.04.002.

Ronningen, K. ¢z a/. (2021) ‘Path dependencies in Norwegian dairy and beef farming communities:

210



Implications for climate mitigation’, Norsk Geografisk Tidsskrift, 75(2), pp. 65-78. doi:
10.1080/00291951.2020.1865443.

Ropke, 1. (2012) “The unsustainable directionality of innovation — The example of the broadband
transition’, Research Policy. North-Holland, 4109), Pp- 1631-1642. dot:
10.1016/].RESPOL.2012.04.002.

Rose, D. C. and Chilvers, J. (2018) ‘Agriculture 4.0: Broadening Responsible Innovation in an Era
of Smart Farming’, Frontiers in Sustainable Food Systems. Frontiers Media S.A., 2, p. 87. doi:
10.3389/FSUFS.2018.00087/BIBTEX.

Roser, M. and Ritchie, H. (2019) Hunger and Undernourishment, Our World in Data. Available at:
https://ourwotldindata.org/hunger-and-undernourishment (Accessed: 29 January 2021).

Della Rossa, P. ez al. (2020) ‘Innovations developed within supply chains hinder territorial
ecological transition: the case of a watershed in Martinique’, Agronomy for Sustainable Development.
Cirad, UPR HortSys, Le Lamentin, Martinique F-97285, France: Springer, 40(1). doi:
10.1007/513593-020-0613-z.

Rotmans, J., Loorbach, D. and Kemp, R. (2007) Transition management: origin, evolution, critigue.
Rotterdam. Available at: http://hdlLhandle.net/1765/37240 (Accessed: 10 July 2021).

Royer, A., Bijman, J. and Abebe, G. K. (2017) ‘Cooperatives, partnerships and the challenges of
quality upgrading: A case study from Ethiopia’, Journal of Co-operative Organization and Management.
Elsevier, 5(1), pp. 48-55. doi: 10.1016/].JCOM.2017.04.001.

Ruiz-Almeida, A. and Rivera-Ferre, M. G. (2019) ‘Internationally-based indicators to measure
Agri-food systems sustainability using food sovereignty as a conceptual framework’, Food Security.
Springer, 11(6), pp. 1321-1337. doi: 10.1007/512571-019-00964-5/TABLES/6.

Russell, C. ez al. (2020) “The political construction of public health nutrition problems: A framing
analysis of parliamentary debates on junk-food marketing to children in Australia’, Public Health
Nutrition. School of Exercise and Nutrition Sciences, Deakin University, 1 Gheringhap Street,
Geelong, VIC 3220, Australia: Cambridge University Press, 23(11), pp. 2041-2052. doi:
10.1017/S1368980019003628.

Ruttan, V. W. (1996) ‘Induced innovation and path dependence: A reassessment with respect to
agricultural development and the environment’, Technological Forecasting and Social Change.
Department of Applied Economics, Hubert H. Humphrey Inst. Pub. Aff., University of
Minnesota, St. Paul, MN, United States: Elsevier Inc., 53(1), pp. 41-59. doi: 10.1016/0040-
1625(96)00055-8.

Rutz, C., Dwyer, J. and Schramek, J. (2014) ‘More new wine in the same old bottles? The evolving

nature of the CAP reform debate in europe, and prospects for the future’, Sociologia Ruralis. IfLS:

211



Institute for Rural Development Research, J. W. Goethe- University of Frankfurt/Main,
Kutfurstenstr. 49, Frankfurt/Main, 60486, Germany: Blackwell Publishing Ltd, 54(3), pp. 266—
284. doi: 10.1111/s0ru.12033.

Ryan, S. F. e al. (2018) ‘The role of citizen science in addressing grand challenges in food and
agriculture research’, Proceedings of the Royal Society B. The Royal Society, 285(1891). doi:
10.1098/RSPB.2018.1977.

Ryschawy, J. ez al. (2019) “The Key Role of Actors in the Agroecological Transition of Farmers: A
Case-Study in the Tarn-Aveyron Basin’, in Agroecological Transitions: From Theory to Practice in Iocal
Participatory Design. Springer International Publishing, pp. 149-173. doi: 10.1007/978-3-030-01953-
2 8.

Sage, C., Kropp, C. and Antoni-Komar, I. (2020) ‘Grassroots initiatives in food system
transformation : The role of food movements in the second “Great Transformation™, Food System
Transformations. Routledge, pp. 1-19. doi: 10.4324/9781003131304-1.

Sanborn, T. and Jung, J. (2021) ‘Intersecting Social Science and Conservation’, Frontiers in Marine
Science. Frontiers Media S.A., 8, p. 521. doi: 10.3389/FMARS.2021.676394/BIBTEX.

SAPCO (no date) ‘Sahaja Aharam Organisational Structure’.

Sarabia, N., Peris, J. and Segura, S. (2021) “Transition to agri-food sustainability, assessing
accelerators and triggers for transformation: Case study in Valencia, Spain’, Journal of Cleaner
Production. Elseviet, 325, p. 129228. doi: 10.1016/].JCLEPRO.2021.129228.

Saravanan, A. P. e al (2018) ‘Biofuel policy in India: A review of policy barriers in sustainable
marketing of biofuel’, Journal of Cleaner Production. FElsevier, 193, pp. 734-747. doi:
10.1016/].JCLEPRO.2018.05.033.

Sargeant, J. M. ez al. (2005) ‘A Guide to Conducting Systematic Reviews in Agri-Food Public
Health’, Public Healh, (May 2014), pPp- 2007-2009. Available at:
http:/ /www.fsrrn.net/UserFiles/File/conductingsysreviewsenglish[1].pdf.

Satyamev Jayate (2013a) Putting Health first . Available at: http://www.satyamevjayate.in/toxic-
food/health-firstaspx (Accessed: 9 April 2022).

Satyamev ~ Jayate  (2013b) SAYING NO TO  PESTICIDES.  Available at
http:/ /www.satyamevjayate.in/toxic-food/toxic-ngo.aspx (Accessed: 9 April 2022).

Schliiter, M. ez al. (2022) “Why care about theories? Innovative ways of theorizing in sustainability
science’,  Current  Opinion in  Environmental ~ Sustainability. Elsevier, 54, p. 101154. dot:
10.1016/].COSUST.2022.101154.

Schmidt-Traub, G., Obersteiner, M. and Mosnier, A. (2019) ‘Fix the broken food system in three
steps’, Nature 2021 569:7755. Nature Publishing Group, 569(7755), pp. 181-183. doi:

212



10.1038/d41586-019-01420-2.

Schneider, F. e 4/ (2019) ‘How can science support the 2030 Agenda for Sustainable
Development? Four tasks to tackle the normative dimension of sustainability’, Sustain. Sci. Springer
Tokyo, 14(6), pp. 1593-1604. doi: 10.1007/s11625-019-00675-y.

Schneider, F. ez al. (2021) ‘Co-production of knowledge and sustainability transformations: a
strategic compass for global research networks’, Current Opinion in Environmental Sustainability.
Elsevier, 49, pp. 127-142. doi: 10.1016/].COSUST.2021.04.007.

von Schomberg, R. (2012) ‘Prospects for technology assessment in a framework of responsible
research and innovation BT, in Dusseldorp, M. and Beecroft, R. (eds) Technikfolgen abschaitzen lebren.
Wiesbaden: VS Verlag fiir Sozialwissenschaften, pp. 39-61. doi: 10.1007/978-3-531-93468-6_2.
Schomberg, R. Von (2011) “Towards Responsible Research and Innovation in the Information
and Communication Technologies and Security Technologies Fields: A Report from the’,
Publication Office of the European Union, Luxembonrg. doi: 10.2777/58723.

Von Schomberg, R. (2011) “Towards Responsible Research and Innovation in the Information
and Communication Technologies and Security Technologies Fields’. Available at:
https://papets.sstn.com/abstract=2436399 (Accessed: 28 December 2022).

Von Schomberg, R. (2019) “Why responsible innovation?’, International Handbook on Responsible
Innovation: A Global ~ Resource. Edward Elgar Publishing Ltd.,, pp. 12-32. doi:
10.4337/9781784718862.00000.

Schot, J. and Kanger, L. (2018) ‘Deep transitions: Emergence, acceleration, stabilization and
directionality’,  Research ~ Policy. ~ North-Holland,  47(6), pp.  1045-1059.  doi:
10.1016/].RESPOL.2018.03.009.

Schot, J. and Steinmueller, W. E. (2016) FRAMING INNOVATION POLICY FOR
TRANSFORMATIVE CHANGE: INNOVATION POLICY 3.0. Brighton.

Schot, J. and Steinmueller, W. E. (2018) “Three frames for innovation policy: R&D, systems of
innovation and transformative change’, Research Policy. Elsevier B.V., 47(9), pp. 1554-1567. doi:
10.1016/j.respol.2018.08.011.

Schot, J. and Steinmueller, W. E. (2019) “Transformative change: What role for science, technology
and innovation policy?: An introduction to the 50th Anniversary of the Science Policy Research
Unit (SPRU) Special Issue’, Research Policy. North-Holland, 48(4), pp. 843-848. doi:
10.1016/].RESPOL.2018.12.005.

de Schutter, O. (2019) “The political economy approach to food systems reform’, IDS Bulletin.
Institute of Development Studies, 50(2), pp. 13-26. doi: 10.19088/1968-2019.115.

De Schutter, O. (2010) ‘Promotion and protection of all human rights, civil, political, economic,

213



social and cultural rights, including the right to development - Report submitted by the Special
Rapporteur on the right to food, Olivier De Schuttet’, in Human Rights Council Sixteenth session
Agenda item 3. New York: United Nations General Assembly.

De Schutter, O. (2014) “The specter of productivism and food democracy’, Wisconsin Law Review,
2014(2), pp. 199-233.

De Schutter, O. (2017) ‘The political economy of food systems reform’, Ewuropean Review of
Agricultural Economics. University of Louvain (UCL), Belgium: Oxford University Press, 44(4), pp.
705-731. doi: 10.1093/erae/jbx009.

Scoones, 1. (2016) “The Politics of Sustainability and Development’, Awnnual Review of Environment
and Resonrces, 41, pp. 293-319. doi: 10.1146/annurev-environ-110615-090039.

Scoones, 1. e# al. (2020) ‘Transformations to sustainability: combining structural, systemic and
enabling approaches’, Current Opinion in Environmental Sustainability, 42, pp. 65-75. doi:
10.1016/j.cosust.2019.12.004.

Scoones, 1. and Stirling, A. (2020) The Politics of Uncertainty, ans. London: Routledge. doi:
10.4324/9781003023845/POLITICS-UNCERTAINTY-IAN-SCOONES-ANDY-STIRLING.
Scrase, 1. et al. (2009) Transformative Innovation - A research report for the Department for Environment, Food
and Rural Affairs. Sussex.

Scrinis, G. and Lyons, K. (2007) “The Emerging Nano-Corporate Paradigm: Nanotechnology and
the Transformation of Nature, Food and Agri-Food Systems’, The International Jonrnal of Sociology of
Agriculture and Food, 15(2), pp. 22—44. doi: 10.48416/IJSAF.V1512.293.

Sen, A. (1981) ‘Ingredients of famine analysis: Availability and entitlements’, Quarterly Journal of
Economics, 96(3), pp. 433—464. doi: 10.2307/1882681.

Sen, A. (2014) “Totally radical: From transformative research to transformative innovation’, Science
and Public Policy. Oxford Academic, 41(3), pp. 344-358. doi: 10.1093/SCIPOL/SCT065.

Sen, F. (2019) ‘The dilemma of managing R&D in India’, in Wad, A. (ed.) Seience, Technology, and
Development. Taylor and Francis, pp. 279-291. doi: 10.4324/9780429305498-13/ DILEMMA-
MANAGING-INDIA-FALGUNI-SEN.

Seto, K. C. ¢z al. (2016) ‘Carbon Lock-In: Types, Causes, and Policy Implications’, Annual Review of
Environment and Resources. doi: 10.1146/annurev-environ-110615-085934.

Seyfang, G. and Haxeltine, A. (2012) ‘Growing Grassroots Innovations: Exploring the Role of
Community-Based  Initiatives  in  Governing  Sustainable = Energy  Transitions’,
http:/ | dx.doi.org/ 10.1068/¢10222. SAGE PublicationsSage UK: London, England, 30(3), pp. 381—
400. doi: 10.1068/C10222.

Seyfang, G. and Smith, A. (2007) ‘Grassroots innovations for sustainable development: Towards

214



a new research and policy agenda’, b#tps:/ / doi.org/10.1080/09644010701419121. Taylor & Francis
, 16(4), pp. 584-603. doi: 10.1080/09644010701419121.

Shanks, S., Van Schalkwyk, M. C. I. and McKee, M. (2020) ‘Covid-19 exposes the UK’s broken
food system’, BM]J. British Medical Journal Publishing Group, 370. doi: 10.1136/BM]J.M3085.
Shepherd, M. ez al. (2020) ‘Priorities for science to overcome hurdles thwarting the full promise of
the “digital agriculture” revolution’, Journal of the Science of Food and Agriculture, 100(14), pp. 5083—
5092. doi: 10.1002/jsfa.9346.

Sheridan, K. M. e al (2014) ‘Learning in the making: A comparative case study of three
makerspaces’, Harvard Educational Review. Harvard University, 84(4), pp. 505-531. doi:
10.17763/HAER.84.4. BRR34733723]648U.

Shiva, V. (2004) ‘The future of food: countering globalisation and recolonisation of Indian
agticulture’, Futures. Pergamon, 36(6-7), pp. 715-732. doi: 10.1016/].FUTURES.2003.12.014.
Shrivastava, P. ef a/. (2020) “Transforming Sustainability Science to Generate Positive Social and
Environmental Change Globally’, One Earth. Cell Press, 2(4), pp. 329-340. doi:
10.1016/].ONEEAR.2020.04.010.

Simelton, E. and McCampbell, M. (2021) ‘Do digital climate services for farmers encourage
resilient farming practices? Pinpointing gaps through the responsible research and innovation
framework’, Agriculture (Switzerland). MDPI, 11(10), p. 953. dot:
10.3390/AGRICULTURE11100953/S1.

Smith, J. ez al. (2021) ‘Researcher Positionality in the Dissertation in Practice’, in Practice-Based and
Practice-1.ed Research for Dissertation Development. Hershey: IGI Global, pp. 43—63. doi: 10.4018/978-
1-7998-6664-0.CHO003.

Smith, M. J. and Smith, M. J. (2018) ‘Getting value from artificial intelligence in agriculture’, Animal
Production Science. CSIRO PUBLISHING, 60(1), pp. 46—54. doi: 10.1071/AN18522.

Smith, M. S. ez al. (2018) ‘Advancing sustainability science for the SDGS’, Swustainability Science.
Springer Tokyo, 13(6), pp. 1483-1487. doi: 10.1007/511625-018-0645-3/ METRICS.

Snowden, D. J. and Boone, M. E. (2007) ¢ A Leader’s Framework for Decision Making’, Harvard
Business Review , 85(11), Pp- 68-76. Available at:
https:/ /www.researchgate.net/publication/5689229_A_TLeadet’s_Framework_for_Decision_Ma
king (Accessed: 30 October 2022).

Sobal, J., Khan, L. K. and Bisogni, C. (1998) ‘A conceptual model of the food and nutrition system’,
Social Science & Medicine. Pergamon, 47(7), pp. 853-863. doi: 10.1016/S0277-9536(98)00104-X.
Sreewongcha, T. and Nakasathien, S. (2015) ‘Smart Platform for Precision Agriculture in Thailand’,
Journal of Food Processing & Technology. OMICS Publishing Group, 06(08). doi: 10.4172/2157-

215



7110.1000468.

Srinivas Rao, M., Bantilan, M. C. S. and Parthasarathy Rao, P. (2014) Inclusive Market Oriented
Development (IMOD) at ICRISAT. Patancheruvu: International Crops Research Institute for the
Semi-Arid Tropics.

Stal, H. I. H. 1. (2015) ‘Inertia and change related to sustainability - An institutional approach’,
Journal of Cleaner Production, 99, pp. 354-365. doi: 10.1016/j.jclepro.2015.02.035.

Staritz, C. (2012) Value chains for development? Potentials and limitations of global value chain approaches in
donor  interventions.  OFSE. Working ~ Paper, No. 31. Vienna. Available at:
http://hdlhandle.net/10419/98802http:/ /www.oefse.at (Accessed: 20 March 2023).

Stassart, P. M. M. and Jamar, D. (2008) ‘Steak up to the horns! The conventionalization of organic
stock farming: Knowledge lock-in in the agrifood chain’, GeoJournal. Socio-Economy Environment
and Development, Li¢ge University, Av. Longwy 185, Arlon 6700, Belgium, 73(1), pp. 31-44. doi:
10.1007/s10708-008-9176-2.

Steinke, J., van Etten, J. and Zelan, P. M. (2017) ‘The accuracy of farmer-generated data in an
agricultural citizen science methodology’, Agronomy for Sustainable Development. Springer-Verlag
France, 37(4), pp. 1-12. doi: 10.1007/S13593-017-0441-Y /FIGURES/2.

Stevens, C. L., Paul-Burke, K. and Russell, P. (2021) ‘Putahitanga: the intersection of western
science and matauranga Maori in the context of Aotearoa New Zealand’s physical oceanography’,
New Zealand Journal of Marine and Freshwater Research. Taylor and Francis Ltd., 55(1), pp. 249-263.
doi: 10.1080/00288330.2019.1698621.

Stevens, T. M. e al. (2016) ‘Social media as a new playing field for the governance of agro-food
sustainability’, Current Opinion in Environmental Sustainability. Elsevier, 18, pp. 99-1006. dot:
10.1016/].COSUST.2015.11.010.

Stilgoe, J., Owen, R. and Macnaghten, P. (2013) ‘Developing a framework for responsible
innovation’, Research — Policy. North-Holland, 42(9), pp- 1568-1580. dot:
10.1016/].RESPOL.2013.05.008.

Stitling (2014a) Emancipating Transformations: from controlling the transition to culturing plural radical
progress, STEPS Working Paper. Working Paper 64. Brighton: STEPS.

Stitling (2014b) Towards Innovation Democracy? Participation, Responsibility and Precantion in Innovation
Governance, SPRU Working Paper Series. SPRU Work. Pap. Ser. Brighton: University of Sussex. dot:
10.2139/SSRN.2743136.

Stirling, A. (2008) ““Opening Up” and “Closing Down’”, Science, Technology, &> Human 1 alues.
SAGE  PublicationsSage CA: Los Angeles, CA, 33(2), pp. 262-294. doi
10.1177/0162243907311265.

216



Stitling, A. ez al. (2008) ““Opening Up” and “Closing Down” Power, Participation, and Pluralism
in the Social Appraisal of Technology’. doi: 10.1177/0162243907311265.

Stitling, A. (2009) 3Ds Direction, Distribution and Diversity! Pluralising Progress in Innovation, Sustainability
and Development. Sussex. Available at: www.steps-centre.org (Accessed: 11 December 2021).
Suarez, A. et al. (2022) ‘Recognizing, normalizing and articulating: An approach to highlight plural
values of water ecosystem services in Colombia’, Helyon. Elsevier, 8(9), p. ¢10622. doi:
10.1016/].HELTYON.2022.E10622.

Sumberg, J. ez al. (2013) ‘From agricultural research to “product development”: What role for user
feedback and feedback loops?”, Outlook on Agriculture, 42(4), pp. 233-242. doi:
10.5367/02a.2013.0144.

Sumberg, J. and Giller, K. E. (2022) “‘What is “conventional” agriculture?’, Global Food Security.
Elsevier, 32, p. 100617. doi: 10.1016/].GFS.2022.100617.

Sutherland, L.-A. e a/. (2012) “Triggering change: Towards a conceptualisation of major change
processes in farm decision-making’, Journal of Environmental Management. James Hutton Institute,
Aberdeen, Scotland AB15 8QH, United Kingdom, 104, pp. 142-151. doi:
10.1016/j.jenvman.2012.03.013.

Sutherland, R. L. R. ¢7 a/ (2022) ‘A systematic review of adaptations and effectiveness of scaled-
up nutrition interventions’, Nutrition Reviews. Oxford Academic, 80(4), pp. 962-979. doi:
10.1093/NUTRIT/NUAB096.

Swinburn, B. (2019) ‘Power dynamics in 21st-century food systems’, Nutrients. School of
Population Health, University of Auckland, Auckland, 1142, New Zealand: MDPI AG, 11(10).
doi: 10.3390/nu11102544.

Tabarés, R. et al. (2022) ‘Challenges in the implementation of responsible research and innovation
across Horizon 2020°, Journal of Responsible Innovation. Routledge, 9(3), pp. 291-314. doi:
10.1080/23299460.2022.2101211.

Taufik, D. ez al. (2019) ‘Determinants of real-life behavioural interventions to stimulate more plant-
based and less animal-based diets: A systematic review’, Trends in Food Science & Technology. Elsevier,
93, pp. 281-303. doi: 10.1016/].TTIFS.2019.09.019.

TEEB (2018) TEEB for Agriculture & Food: Scientific and Economic Foundations. Geneva: UN
Environment.

Termeer, C. J. A. M. et al (2018) ‘A diagnostic framework for food system governance
arrangements: The case of South Africa’, NLAS - Wageningen Journal of Life Sciences, 84, pp. 85-93.
dot: https://doi.org/10.1016/j.njas.2017.08.001.

The World Bank (2012) Gender equality in development, World Development Report 20712. doi:

217



10.1080/13552070512331332273.

Thompson, J. et al. (2007a) Agri-food Systens Dynamics: pathways to sustainability in an era of uncertainty,
STEPS Working Paper 4. Brighton. Available at: https://steps-centre.org/publication/agri-food-
system-dynamics-pathways-to-sustainability-in-an-era-of-uncertainty/.

Thompson, J. ¢t al. (2007b) ‘Agri-food System Dynamics: pathways to sustainability in an era of
uncertainty’, STEPS Working Paper 4,.

Thompson, J. and Scoones, 1. (2009) ‘Addressing the dynamics of agri-food systems: an emerging
agenda  for social science  research’,  Ewmvironmental  Science  and  Policy.  doi:
10.1016/j.envsci.2009.03.001.

Thornton, P. et al. (2023) ‘Perspective: What might it cost to reconfigure food systems?’, Global
Food Security. Elsevier, 36, p. 100669. doi: 10.1016/].GFS.2022.100669.

Thow, A. M. et al. (2016) ‘Toward Food Policy for the Dual Burden of Malnutrition: An
Exploratory Policy Space Analysis in India’, Food and Nutrition Bulletin. Menzies Centre for Health
Policy, Victor Coppleson Bldg (D02), University of Sydney, Sydney, NSW 20006, Australia: SAGE
Publications Inc., 37(3), pp. 261-274. doi: 10.1177/0379572116653863.

Thow, A. M., Downs, S. and Jan, S. (2014) ‘A systematic review of the effectiveness of food taxes
and subsidies to improve diets: Understanding the recent evidence’, Nutrition Reviews. Oxford
Academic, 72(9), pp. 551-565. doi: 10.1111/NURE.12123.

Toenniessen, G., Adesina, A. and Devries, J. (2008) ‘Building an Alliance for a Green Revolution
in Africa’, Ann. N.Y. Acad. Sci. New York Academy of Sciences, 1136, pp. 233-242. doi:
10.1196/annals.1425.028.

Tomich, T. P. ezal. (2019) ‘Agri-food systems in international research for development: Ten theses
regarding impact pathways, partnerships, program design, and priority-setting for rural prosperity’,
Agricultural Systems. Elsevier, 172(December 2018), pp. 101-109. doi: 10.1016/j.agsy.2018.12.004.
Tonkin, E. et al. (2018) ‘Consumer Concerns Relating to Food Labeling and Trust—Australian
Governance Actors Respond’, Journal of Consumer Affairs. Blackwell Publishing Inc., 52(2), pp. 349—
372. doi: 10.1111/joca.12155.

Tornaghi, C. and Dehaene, M. (2020) ‘The prefigurative power of urban political agroecology:
rethinking the urbanisms of agroecological transitions for food system transformation’, Agroecology
and  Sustainable  Food — Systems. Taylor &  Francis, 44(5), pp. 594-610. doi:
10.1080/21683565.2019.1680593.

Trencher, G. ez al. (2020) ‘Revisiting carbon lock-in in energy systems: Explaining the perpetuation
of coal power in Japan’, Energy Research and Social Science. Elsevier Ltd, 69, p. 101770. doi:
10.1016/j.erss.2020.101770.

218



Truffer, B. et al (2022) ‘A perspective on the future of sustainability transitions research’,
Environmental — Innovation — and  Societal  Transitions.  Elsevier, 42, pp. 331-339. doi:
10.1016/].EIST.2022.01.006.

van Tulder, R. and Keen, N. (2018) ‘Capturing Collaborative Challenges: Designing Complexity-
Sensitive Theories of Change for Cross-Sector Partnerships’, Journal of Business Ethics. Springer
Netherlands, 150(2), pp. 315-332. doi: 10.1007/S10551-018-3857-7/TABLES/2.

Turner, J. A., Klerkx, L., Rijswijk, K., ¢ 2/ (2017) ‘Systemic problems affecting co-innovation in
the New Zealand Agricultural Innovation System: Identification of blocking mechanisms and
underlying institutional logics’,  Owtlook  on  Agriculture,  46(2), pp. 99-112. doi:
10.1016/].NJAS.2015.12.001.

Turner, J. A., Klerkx, L., White, T., ¢ a/. (2017) ‘Unpacking systemic innovation capacity as
strategic ambidexterity: How projects dynamically configure capabilities for agricultural
innovation’, Land Use Policy. AgResearch Ltd., Ruakura Research Centre, 10 Bisley RdHamilton
3214, New Zealand: Elsevier Ltd, 68, pp. 503-523. doi: 10.1016/j.landusepol.2017.07.054.

Ugen, M. A. et al. (2017) Pre-Cooked Beans for Improving Food and Nutrition Security and Income Generation
in Kenya and Uganda - Final technical report. Available at: www.international.gc.ca (Accessed: 6
November 2022).

UN (2021) UN FOOD  SYSTEMS SUMMIT. New  York. Available at:
https://docs.wip.otg/api/documents/48fdf4ecac6d44a68£36f4c23a56¢32d/download/
(Accessed: 4 January 2023).

UN General Assembly (2015) ‘Transforming our world: the 2030 Agenda for Sustainable
Development Transforming our world: the 2030 Agenda for Sustainable Development Preamble’,
in Resolution adopted by the General Assembly on 25 September 2015 . Washington: United Nations, p.
35.

UNEDP (2021) ‘9 ways food systems are failing humanity’, United Nations Environmental Programme,
13 September. Available at: https://www.unep.org/news-and-stoties/story/9-ways-food-
systems-are-failing-humanity (Accessed: 23 January 2023).

Unruh, G. C. (2000) Understanding carbon lock-in, Energy Policy. Elsevier Science Ltd. doi:
10.1016/S0301-4215(00)00070-7.

UUFAS (2014) Farmers to benefit from processed bean innovation.

Vaditya, V. (2017) ‘Economic Liberalisation and Farmers’ Suicides in Andhra Pradesh (1995-2014)
Article in South Asia Research’. doi: 10.1177/0262728017700205.

Di Vaio, A. et al. (2020) ‘Artificial Intelligence in the Agri-Food System: Rethinking Sustainable
Business Models in the COVID-19 Scenario’, Sustainability 2020, 1'ol. 12, Page 4851.

219



Multidisciplinary Digital Publishing Institute, 12(12), p. 4851. doi: 10.3390/SU12124851.
Vanloqueren, G. and Baret, P. V. (2009) ‘How agricultural research systems shape a technological
regime that develops genetic engineering but locks out agroecological innovations’, Research Policy.
Earth and Life Institute, Université catholique de Louvain, Belgium: North-Holland, 38(6), pp.
971-983. doi: 10.1016/j.respol.2009.02.008.

Vanloqueren, G. and Baret, P. V. P. V. (2008) “Why are ecological, low-input, multi-resistant wheat
cultivars slow to develop commercially? A Belgian agricultural “lock-in” case study’, Ecological
Economics, 66(2-3), pp. 436—446. doi: 10.1016/j.ecolecon.2007.10.007.

Veling, L. (2014) Human-Centred Design for Digital Transformation. Kildare.

Le Velly, R., Goulet, F. and Vinck, D. (2020) ‘Allowing for detachment processes in market
innovation. The case of short food supply chains’, Consumption Markets and Culture. UMR
INNOVATION, Univ. Montpellier, Cirad, INRAE, Institut Agro, Montpellier, France:
Routledge, 24(4), pp. 313-328. doi: 10.1080/10253866.2020.1807342.

Vicziany, M. and Plahe, J. (2017) ‘Extending traditional food knowledge into new marketing
institutions for small farmers in India’, South Asia: Journal of South Asia Studies. Taylor & Francis,
40(3), pp. 645-668. doi: 10.1080/00856401.2017.1342183.

Vilas-Boas, J., Klerkx, L. and Lie, R. (2022) ‘Connecting science, policy, and practice in agri-food
system transformation: The role of boundary infrastructures in the evolution of Brazilian pig
production’,  Jouwrnal  of  Rural  Studies.  Pergamon, 89, pp. 171-185.  doi:
10.1016/].JRURSTUD.2021.11.025.

Vinutha, K. S. ¢ a/. (2014) ‘Sweet Sorghum Research and Development in India: Status and
Prospects’, Sugar Tech. Springer, 16(2), pp. 133-143. doi: 10.1007/S12355-014-0302-
9/FIGURES/3.

Voytovych, N., Smolynets, I. and Hirniak, K. (2020) “The Role of Technology Innovation in Food
Systems Transformation - ProQuest’, Calitatea, 21(174), pp. 128-134. Available at:
https:/ /www.proquest.com/openview/20c7a255¢2522¢895721170£6037942f/1?pg-
origsite=gscholar&cbl=1046413 (Accessed: 11 January 2023).

Vygotsky, L. S. (1978) Mind in society: The development of higher psychological processes. Cambridge,
Massachusetts: Harvard University Press.

Wakunuma, K. ¢z a/. (2021) ‘Reconceptualising responsible research and innovation from a Global
South perspective’, Journal of Responsible Innovation. Routledge, 8(2), pp. 267-291. doi:
10.1080/23299460.2021.1944736.

Walmsley, T. (2022) What would it take to decommodify food?, Offshoot. Available at:

https:/ /agrowingculture.substack.com/p/what-would-it-take-to-

220



decommodify?utm_source=post-email-
title&publication_id=627171&post_id=82279473&isFreemail=true&utm_medium=email
(Accessed: 9 November 2022).

Wanzenbock, 1. e al. (2019) ‘A framework for mission-oriented innovation policy: Alternative
pathways through the problem-solution space’, SoedrXi. SocArXiv, p. 29. doi:
10.31235/OSF.IO/NJAHP.

Wanzenbock, 1. e al. (2020) ‘A framework for mission-oriented innovation policy: Alternative
pathways through the problem—solution space’, Science and Public Policy. Oxford Academic, 47(4),
pp. 474-489. doi: 10.1093/SCIPOL/SCAA027.

Webb, D. and Byrd-Bredbenner, C. (2015) ‘Overcoming consumer inertia to dietary guidance’,
Adpances in Nutrition. Health and Nutrition Communications, Austin, TX, United States: Ametican
Society for Nutrition, 6(4), pp. 391-396. doi: 10.3945/an.115.008441.

Webb, P. ¢f al. (2020) “The urgency of food system transformation is now irrefutable’, Nazure Food.
Springer Science and Business Media LLC, 1(10), pp. 584-585. doi: 10.1038/s43016-020-00161-
0.

Weber, K. M. and Rohracher, H. (2012) ‘Legitimizing research, technology and innovation policies
for transformative change: Combining insights from innovation systems and multi-level
perspective in a comprehensive “failures” framework’, Research Policy. Elsevier B.V., 41(6), pp.
1037-1047. doi: 10.1016/j.respol.2011.10.015.

Weiser, A. et al. (2017) ‘Acknowledging temporal diversity in sustainability transformations at the
nexus of interconnected systems’, Journal of Cleaner Production. Elsevier Ltd, 162(2017), pp. 273—
285. doi: 10.1016/j.jclepro.2017.06.039.

Westley, F. et al (2011) “Tipping toward sustainability: Emerging pathways of transformation’,
Ambio. Springer, 40(7), pp. 762-780. doi: 10.1007/513280-011-0186-9/FIGURES/6.

Wharton, C. R. (1969) “The Green Revolution: Cornucopia or Pandora’s Box?’, Foreign Affairs.
JSTOR, 47(3), p. 464. doi: 10.2307,/20039390.

White, P. (2017) ‘How do my research questions help me design my study?’, in Developing Research
Questions.  2nd  edn.  London:  Macmillan  Education UK.  Available  at:
https:/ /www.amazon.com/s?k=9781350314382&i=stripbooks&linkCode=qs  (Accessed: 30
January 2023).

Whitfield, S. ez a/. (2019) ‘Exploring temporality in socio-ecological resilience through experiences
of the 2015-16 El Nifio across the Tropics’, Global Environmental Change. Sustainability Research
Institute, University of Leeds, Leeds, LS2 9JT, United Kingdom: Elsevier Ltd, 55, pp. 1-14. doi:
10.1016/j.gloenvcha.2019.01.004.

221



Whitfield, S., Challinor, A. J. and Rees, R. M. (2018) ‘Frontiers in Climate Smart Food Systems:
Outlining the Research Space’, Frontiers in Sustainable Food Systems. Frontiers Media S.A., 2, p. 2. dot:
10.3389/FSUFS.2018.00002/BIBTEX.

WHO (2022) Malnutrition. Available at: https:/ /www.who.int/health-
topics/malnutriion#tab=tab_1 (Accessed: 15 December 2022).

Whyte, K. P., Brewer, J. P. and Johnson, J. T. (2016) ‘Weaving Indigenous science, protocols and
sustainability science’, Sustainability Science. Springet Tokyo, 11(1), pp. 25-32. doi: 10.1007 /S11625-
015-0296-6/METRICS.

Wibeck, V., Eliasson, K. and Neset, T. S. (2022) ‘Co-creation research for transformative times:
Facilitating foresight capacity in view of global sustainability challenges’, Environmental Science &
Policy. Elsevier, 128, pp. 290-298. doi: 10.1016/].ENVSCI.2021.11.023.

Wiek, A. and Lang, D. J. (2016) ‘Transformational Sustainability Research Methodology’, in
Heinrichs, H. et al. (eds) Sustainability Science. Dordrecht: Springer Netherlands, pp. 31-41. doi:
10.1007/978-94-017-7242-6_3.

Wigboldus, S. ez al. (2016) ‘Systemic perspectives on scaling agricultural innovations. A review’,
AGRONOMY FOR SUSTAINABLE DEVELOPMENT, 36(3). doi: 10.1007/s13593-016-0380-
Z.

Willett, W. ez al. (2019) Food in the Anthropocene: the EAT—L ancet Commission on healthy diets from
sustainable food systems, The Lancet. doi: 10.1016/S0140-6736(18)31788-4.

Willetts, L. (2022) ‘Stockholm+50: what does it mean for global health?” doi: 10.1016/52542-
5196(22)00100-0.

Willetts, L. (2023) ‘From the right to a healthy planet to the planetary right to health’, The Lancet
Planetary Health. Elseviet, 7(2), pp. €104—e105. doi: 10.1016/S2542-5196(22)00337-0.

Williamson, C. R. (2009) ‘Informal institutions rule: institutional arrangements and economic
petformance’, Public Choice, 139, pp. 371-387. doi: 10.1007/s11127-009-9399-x.

Williamson, O. E. (2000) “The New Institutional Economics: Taking Stock, Looking Ahead’,
Journal of Economic Literature. American Economic Association, 38(3), pp. 595-613. doi:
10.1257/JEL.38.3.595.

Wilson, C. and Tisdell, C. (2001) “Why farmers continue to use pesticides despite environmental,
health and sustainability costs’, Ecological Economics. School of Economics, University of
Queensland, Brisbane, QLD 4072, Australia, 39(3), pp. 449-462. doi: 10.1016/S0921-
8009(01)00238-5.

Wilson, G. A. (2008) ‘From “weak” to “strong” multifunctionality: Conceptualising farm-level

multifunctional transitional pathways’, Journal of Rural Studies. School of Geography, University of

222



Plymouth, Drake Circus, Plymouth, PL4 8AA, United Kingdom, 24(3), pp. 367-383. doi:
10.1016/j.jrurstud.2007.12.010.

Wiskerke, J. S. C. and Roep, D. (2007) ‘Constructing a sustainable pork supply chain: A case of
techno-institutional innovation’, Journal of Environmental Policy and Planning, 9(1), pp. 53—74. dot:
10.1080/15239080701254982.

Woijtynia, N. ez a/. (2021) ‘A new green revolution or agribusiness as usual? Uncovering alignment
issues and potential transition complications in agri-food system transitions’, Agronomy for
Sustainable Development. Springer-Verlag Italia s.r.l., 41(6), pp. 1-20. doi: 10.1007/S13593-021-
00734-8/FIGURES/5.

Woltering, L. ez al. (2019) ‘Scaling — from “reaching many” to sustainable systems change at scale:
A critical shift in mindset’, Agricultural Systems, 176(August). doi: 10.1016/j.agsy.2019.102652.
Woltering, L. and Boa-Alvardo, M. (2021) ‘Insights on scaling of innovations from Agtricultural
Research for Development : views from practitioners’, Knowledge Management for Development Journal,
(August), pp. 1-19.

Wood, W. and Neal, D. T. (2016) ‘Healthy through habit: Interventions for initiating &
maintaining health behavior change’, Bebavioral Science & Poliey, 2(1), pp. 71-83. doi:
10.1353/bsp.2016.0008.

World Economic Forum (2018) Innovation with a purpose: The role of technology innovation in accelerating
food systems transformation. Cologny.

Worrall, J. (1989) ‘Structural Realism: The Best of Both Worlds?*’, Dialectica. John Wiley & Sons,
Ltd, 43(1-2), pp. 99-124. doi: 10.1111/].1746-8361.1989.TB00933.X.

Yeh, M.-]. (2019) ‘Discourse on the idea of sustainability: with policy implications for health and
welfare reform’, Medicine, Health Care and Philosophy 2019 23:2. Springer, 23(2), pp. 155-163. doi:
10.1007/811019-019-09937-Z.

Yen, T.-F. (2018) ‘Organic food consumption in China: The moderating role of inertia’, in W.-H.,
H. (ed.) 62h International Multi-Conference on Engineering and Technology Innovation, IMETI 2077. School
of Economics, Sichuan University of Science and Engineering, China: EDP Sciences. doi:
10.1051/matecconf/201816901019.

Yesuf, M. and Bluffstone, R. A. (2009) ‘Poverty, risk aversion, and path dependence in low-income
countries: Experimental evidence from Ethiopia’, Awmerican Journal of Agricultural Economics.
Department of Economics, Addis Ababa University, Addis Ababa, Ethiopia, 91(4), pp. 1022—
1037. doi: 10.1111/}.1467-8276.2009.01307 .x.

Yin, R. K. (1994) Case Study Research: Design and Methods. 4th edn. Newbury Park: SAGE Inc.

Avwvailable at:

223



https:/ /books.google.co.in/books?hl=en&lr=&id=FzawlAdilHkC&oi=fnd&pg=PR1&ots=1_1
U3dpT1v&sig=kZv48W8pIKS6rSHGhhamOFV79ik&redir_esc=y#v=onepage&q&f=false
(Accessed: 4 March 2022).

Youtie, J. and Shapira, P. (2008) ‘Building an innovation hub: A case study of the transformation
of university roles in regional technological and economic development’, Research Policy. North-
Holland, 37(8), pp. 1188-1204. doi: 10.1016/J.RESPOL.2008.04.012.

Zafra-Calvo, N. ez al. (2020) ‘Plural valuation of nature for equity and sustainability: Insights from
the Global South’, Ghbal Environmental — Change. Pergamon, 63, p. 102115. doi:
10.1016/].GLOENVCHA.2020.102115.

Zanotti, L ez al. (2020) ‘Sustainability, resilience, adaptation, and transformation: tensions and plural
approaches’. doi: 10.5751/ES-11642-250304.

Zeller, M., Diagne, A. and Mataya, C. (1998) ‘Market access by smallholder farmers in Malawi:
implications for technology adoption, agricultural productivity and crop income’, Agricultural
Economics.  John Wiley & Sons, Ltd, 19(1-2), pp. 219-229. doi: 10.1111/].1574-
0862.1998.TB00528.X.

Zepeda, L. (2021) ‘Finding alternatives in our broken food system: The illusion of choice’,
Handbook on the Human Impact of Agriculture. Edward Elgar Publishing Ltd., pp. 399-415. doi:
10.4337/9781839101748.00032.

Zhang, P. et al. (2021) ‘Nanotechnology and artificial intelligence to enable sustainable and
precision agriculture’, Nature Plants 2021 7:7. Nature Publishing Group, 7(7), pp. 864—876. doi:
10.1038/s41477-021-00946-6.

Zukauskaite, E. and Moodysson, J. (2016) ‘Multiple paths of development: knowledge bases and
institutional characteristics of the Swedish food sector’, Eurgpean Planning Studies. CIRCLE, Lund

University, Lund, Sweden: Routledge, 24(3), pp. 589—606. doi: 10.1080/09654313.2015.1092502.

224



Annex I

Systematic review process
e Background

Originally mostly used in the medical field, systematic reviews are now becoming increasingly
popular in the agriculture and food research field (Sargeant ez a/., 2005; Farrukh e al., 2020). Despite
presenting certain disadvantages - for instance, the keyword choice excludes a number of results,
or some sources not be included in the search even if relevant, because of vague titles or abstracts
that might not contain the search keywords (Mallett ¢f @/, 2012)— systematic reviews provide a
comprehensive, reproductible and unbiased search strategy (Sargeant ef @/, 2005; Farrukh ez al.,
2020). Whereas case studies taken in isolation might provide only a partial picture (Petticrew and
Roberts, 2008, p. 11) of resistance, the advantage of a systematic review lies in the
comprehensiveness of the results and findings it produces (Grant and Booth, 2009; Kelly, 2015).
Synthetizing and appraising findings from a wide variety of study designs and settings will provide
a deep understanding of how path-dependencies, lock-ins and inertia work together to create
resistance to change, providing insights from a wide variety of publications set in different

geographical contexts and using multiple frameworks and methods.

e Systematic review protocol
The systematic review included the Scopus, ScienceWeb and ScienceDirect databases. The
systematic review conducted in this paper follows the PRISMA guidelines (Moher e al., 2009).
Prior to carrying out the systematic review, a protocol was implemented to ensure that only
relevant sources are selected, while exclusion and inclusion criteria are clear and the methodology

is replicable. The procedure followed in the systematic review is detailed below.

7) IdentificationThe  terms  searched  were  as  follows:(inertia OR lock-
in* OR lockin* OR path-
dependen*) OR (path AND dependent) OR (lock AND in) AND (agri*
OR food OR farm*).
The multi-character wildcard “*” was used at the end of the words to ensure maximum

inclusiveness of the results. The wildcard in fact ensures that different variations of the keywords
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are captured in the search as it looks for the root word and alternative endings’'. For instance,
path-dependen* will include both path-dependecy and path-dependencies. Similarly, agri* will
include agriculture, agricultural and so on.
The term “AND” was used to capture studies that captured inertia/lock-ins/path dependencies
only within the context of agricultural and food systems. The term “OR” was used to indicate that
at least one of the terms in the brackets should appear, and to search for variants of the same
concept.
All databases were searched following the same search strategy for keywords in the abstract, paper
title, or full text of the publication. The search included peer-reviewed journal articles, books,
conferences and reports in English. As the literature around the sustainability of agriculture and
food production and consumption emerged in the 1970s (and around sustainability more in
general) (Yeh, 2019), whilst the first conceptualisations of path-dependencies, lock-ins and inertia
started taking roots in the 1980s (David, 1985; McGuire, 2008), 1970 was chosen as cut-off point
for our systematic review. One researcher led the screening of selected documents, and unclear
cases were discussed within the team.
The search yielded the following results:

*  On Scopus, 3,703 document results;

= On ScienceDirect, 400 document results;

= On Web of Science, 4,972 document results.

7) Screening and eligibility check

All documents retrieved in the three different databases were then exported to Mendeley Reference
Manager (https://www.mendeley.com/reference-management/reference-manager ).

Duplicates were removed through the “Check for duplicates” tool. This tool checks for similarities
in publication type (e.g. journal, book section, working paper, report), title, authors, publication
yeat, journal name/book publisher and so on and in case to merge the document, asking for
confirmation in case of conflicting fields. After checking and removing existing duplicates, the

total was of 5191 documents. These documents underwent screening.

The systematic review then screened the articles through 3 steps.

31 For more details: https://service.elsevier.com/app/answers/detail/a_id/15137/supporthub/scopus/;

https://service.elsevier.com/app/answers/detail/a_id/11213/supporthub/scopus/#tips;

https://clativate libguides.com/woscc/searchtips
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STEP 1: Title and Journal screening

e Records were screened based on their title.

e [Exclusion criteria: Records where the title (combined with the journal field) clearly
informed that the document did not belong to the context of the agriculture and food
sector (e.g. rather belonged to chemistry, biology, psychology etc.) were excluded.

e In case of doubt, the document was kept and passed to the second step.

At the end of this step, 4686 were excluded, and 505 were kept for abstract screening.

STEP 2: Abstract screening
e Records were screened based on their abstract.
e Exclusion criteria: each abstract was thoroughly read by the reviewer. Documents were
excluded when:
(A) there was no mention of either lock-ins, or path-dependencies, or inertia, or
the context of the document was not within the agriculture and food sector;
(B) Literature reviews were also excluded from the analysis, to only capture
findings from original studies, as done in a recently published systematic review

from Farrukh ez al. (2020)

e In case of doubt, the document was kept and passed to the third step.

At the end of this step, 247 documents were excluded, of which 238 were excluded because not
relevant to the topic (A), and 9 were excluded because they were literature reviews (B).

258 documents were kept for full-text screening.

STEP 3: Full-text screening
e The third step involved the analysis of the full text of each selected document.
e Exclusion criteria: each document was thoroughly read by the reviewer. Documents were
excluded when:

(A) The full text was not accessible;

(B) They were literature review (this was sometimes unclear in the abstract);

(C) The full text was not in English (even if “English” was chosen as language of the
sources, the fact that their abstract was in English might have led to their inclusion
in the database);

(D) They did not comprehensively explain lock-ins, path-dependencies or inertia in the

context of the agriculture and food sector (mentioning these concepts without a
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clear explanation of their meaning and/or implications was not sufficient to make

the source eligible)

At the end of this step, 147 documents were excluded: 21 were non accessible (of these 21, 17
were books or books chapter, and 4 were journal articles) not accessible (A); 2 were literature

reviews (B); 6 were not available in English (C) and 118 were not relevant to the topic (D).

At this stage, 11 records were added through snowballing. Snowballing refers to pursuing relevant
references cited in the selected documents and adding them to the search results. Snowballing is
an alternative approach to discover additional evidence that was not retrieved through
conventional search and is considered as a best practice when conducting systematic
reviews.(Choong ¢f al., 2014). Records added through snowballing included five reports (Murphy,
Burch and Clapp, 2012; IPES, 2016, 2017; Dury e# al., 2019b; Hall and Dijkman, 2019), which
possibly did not come up in the systematic review process as their breadth of topic did not allow
the inclusion of path-dependency, inertia and lock-in keywords in the abstract, title or keyword
list. Six were a journal article which was relevant to the topic, but did not emerge from the
systematic review (Kay, 2003; Murphy and Burch, 2012; Turner ef @/, 2016; Klerkx and Rose,
2020; Anderson and Maughan, 2021; Glover e/ al., 2021, forthcoming; Herrero ez al., 2021).

A total of 122 documents were thus selected for the analysis.

71) Inclusion

Opverall, a total of 122 documents was included in the analysis. To facilitate the analysis of these
documents, reviewers created an Excel spreadsheet to the descriptive statistics of the selected
publications: author, journal, year, affiliation of first author, continent of affiliation country focus,
methodology, level of focus (macro/meso/micro). Then, all documents were attentively analyzed
to identify patterns around our topic of study, and in particular pinpoint the existence of different

research domain while enabling the clustering of explanation of resistance.
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Annex II

1) Ethical Clearance Granted

' i ETHICAL
School of Agriculture, Policy and Development . ‘
CLEARANCE ﬁne“,;zw‘ of
GRANTED g

Form 2. MSc PhD Staff Ethical Clearance Submission Form

PLEASE allow a minimum of 3 weeks for this process.
You must not begin your research until you have obtained consent as evidenced by this form returned from the APD student
Office signed and dated. Ethical Clearance cannot be granted retrospectively.

This form can only be used if the application :
*  Does not involve participants who are patients or clients of the health or social services
* Does not involve participants whose capacity to give free and informed consent may be impaired within the meaning of
the Mental Capacity Act 2005
* Does not involve patients who are ‘vulnerable’
*  Does not involve any element of risk to the researchers or participants
*  Does not involve any participants who have a special relationship to the researchers/investigators

If any of the above apply, please refer to the APD Ethics Chair to decide whether an application can be made through the APD
review process or whether the application needs to be referred to the full University Committee.

It is the applicant’s responsibility to check for any particular requirements of a funder regarding ethical review. Some funders
may require that the application is reviewed by full University Committee and not the devolved School committee.

Full details of the University Research Ethics procedures are available at
http://www.reading.ac.uk/internal/res/ResearchEthics/reas-REethicshomepage.aspx and you are encouraged to access these
pages for a fuller understanding. Some helpful advice is available on this link
http://www.reading.ac.uk/internal/res/ResearchEthics/reas-REwhatdolneedtodo.aspx and the FAQs are particularly relevant.

ALL QUESTIONS MUST BE COMPLETED.

APD Ethical Clearance Application Reference Number : 001827

1. APPLICANT DETAILS:

Main applicant name: Costanza Conti

Name of academic supervisor/project investigator: Giacomo Zanello

Email Address (decision will be emailed here): c.conti@pgr.reading.ac.uk
MSc Student O

PhD Student

Staff Member O

Other (please specify) Click here to enter text.

2. PROJECT DETAILS:

Title of project:  Lessons for agri-food system transformatiotion: A case study of the Centre for Sustainable
Agriculture and the Sahaja Aharam Producer Company Ldt. In Andhra Pradesh and Talengana state, India
Please provide a lay summary of the project, including what is being investigated and why: The overall aim of my
PhD thesis is to understand agri-food system transformation. | aim to | explore how deep and
structural changes can be enacted in food production and consumption patterns to achieve a long-
term shift to systems governed by a balance in terms of ecological soundness, economic viability,
and social justice (Gliessman, 2013b; Schiller et al., 2020). The Centre for Sustainable Agriculture
and, later, the Sahaja Aharam Producer Company Ldt, can be considered as an example of ongoing
transformation in Indian agri-food systems, as they have reframed not only the way farmers
produce foods on farm (i.e. through organic practices), but also the way food is processed and
marketed. Changes in consumers’ consumption patterns are visible in the region, with increased
awareness about the importance of consuming healthy, sustainably produced foods. The

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15
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institutional and policy landscape has also changed since the start of the initiative in 2004. The
purpose of this project is therefore set i) investigate the history of the initiative to understand how
it has changed production and consumption patterns in the region, what were the starting
conditions, the barriers and the enablers and how these changed and evolved over time; ii)
understand the extent at which the initiative has been able to break existing path dependencies
and factors of resistance in agri-food systems (Conti et al., 2020), and enable a transformation, and
at what level of scale (local, regional, national); iii) discuss the lessons derived from the case study
for setting up and implementing transformation processes in other contexts.

Procedure. Please outline the project’s research protocol (what procedures, research methods and analysis methods
are being used) : Interviews with farmers and key stakeholders in the Centre for Sustainable
Agriculture and the Sahaja Aharam Producer Company Ldt

Period over which the data collection is to be undertaken (note: data collection CANNOT commence until ethical
approval has been granted as evidenced by this form signed and returned).

Proposed Start Date: 20/03/2022

Proposed End Date: 20/06/2022

3. THE RESEARCH:

a) Nature and number of participants who are expected to take part in your survey/focus group. Please estimate if
uncertain. As ethical clearance involving minors is more complex because of safeguarding and consent issues, please
consider carefully whether you need to involve minors under the age of 16 in your research.

Participants Number participating

Minors under 16 years of age 0

Students 0

Other members of the University 0

Members of the general public 5

Businesses 6

Government officials 3

Other If other please specify: Farmers (10), members of the Centre for Sustainable

Agriculture (5)

b) Funding. Is the research supported by funding from a research council or other external sources for example a charity
or business?

Yes O If yes, please specify funder : Self-funded
No

If yes, it is the responsibility of the applicant to check for any particular requirements of the funder regarding ethical
review. Some funders may require that the application is reviewed by full University Committee and not the devolved
School committee.

c) Recruitment. Please describe recruitment procedures. How have participants been selected? Are there any
inclusion/exclusion criteria? Participants must be told on the Participant Information Sheet how and why they have
been selected. You should attach ay recruitment materials to this application. The participants are selected
based on their involvement in the Centre for Sustainable Agriculture and the Sahaja Aharam
Producer Company Ldt. Dr Rasheed Sulaiman (a colleague) has put me in contact with Dr
Ramanjaneyulu, the head of the Center, and he is willing to connect me with farmers and different
key informants. Participants will be contacted by email prior to the interview.

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15

230



d) Exceptions. Does the research involve minors, medical patients, individuals with learning difficulties, vulnerable adults,
participants recruited through social service departments, or anyone in a special relationship with yourself/data
collectors? E.g. Supervisor; lecturer to a group of students; or person in a position of responsibility for participants.

Yes |

No
If yes, this may result in referral to the University Research Ethics Committee (please note their deadlines). Please
provide extra detail here: Click here (o enter text.

e) Where is the data collection to be undertaken? Specify country(ies) and specific location(s) The data collection will
be undertaken in the city of Secunderabad, Telangana State, India. The face-to-face interviews, which will be
conducted by me personally, will take place at the Sahaja Aharam Producer Company Ltd - Organic Food Store. This is
the main office for the Sahaja Aharam Producer Company Ldt. The full address is: 12-13-485/5, Laxmi Starch Colony,
Nagarjuna Nagar Colony, Tarnaka, Secunderabad, Telangana 500017. Some personal interviews might also be
conducted online (specifically, on Skype).

f) What forms of data collection does the research involve?

Group discussion/ workshop

Personal interviews

Telephone interviews
Questionnaire/paper survey

Postal survey

Email/ online survey

Which software tool will be used, if any?
Other (specify): Click here to enter text.

SXODODOKXX O
- |
o

g) Who will undertake the collection and/or analysis of data?

Myself

Other MSc students

Other Higher degree students

Other contract research and/or academic staff
Individuals outside University

External organisations

o000 OX

If individuals outside the University and/or external organisations are involved in the collection or analysis of data, give
brief details below. Indicate how the ethical procedures and standards of the University will be satisfied: Click here
to enter text.

h) Does the research require participants to consume any food products?

No
Yes O

If yes, please provide full details and indicate measures in place to ensure excellent food hygiene standards and ensure
participant safety. N/A

i) Do you consider there are any potential ethical issues in this project? Does the research require collection of
information that might be considered sensitive in terms of confidentiality, potential to cause personal upset, etc.?

No
Yes O

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15
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If yes, please provide full details and indicate how these issues will be addressed, how researchers will manage
participant reaction. Support and de-brief sheets should be attached if relevant. N/A

j)  Will the research involve any element of intentional deception at any stage? (i.e. providing false or misleading
information about the study, or omitting information)?

No
Yes O

If yes, this must be justified here. You should also consider including debriefing materials for participants which outline
the nature and justification of the deception used. N/A

k) Are participants offered a guarantee of anonymity and/or that the information they supply will remain confidential?

Yes

No O

If yes, give brief details of the procedures to be used to ensure this and particularly if the data has ‘linked’ or ‘keyed’
anonymity (eg. where published results are anonymous but participant details are recorded and held separately to the
responses but keyed with reference number) : participants details are recorded and held separately to the
responses but keyed with reference numbers. The information will not be shared with third parties and will
only be used for the purposes of my research.

1)  Will participants be required to complete a separate consent form? Many APD applications do not require
participants to complete a separate consent form. Please see the templates provided.

O Yes. Names, addresses and copies of completed forms will be given to APD student office
No. The data collection is anonymous and a combined information/consent sheet supplied
O Neither of the above, or the research involves participants under the age of 16

If ‘neither of the above’ selected, or the research involves participants under the age of 16, please outline the specific
circumstances. N/A

m) Will participants be offered any form of incentive for undertaking the research?

No

Yes O

If yes, give brief details, including what will happen to the incentive should the participant later withdraw their input or
decide not to proceed : N/A

4. DATA PROTECTION

Data Storage, data protection and confidentiality. Please make sure you are familiar with the University of Reading’s

guidelines for data protection and information security. http://www.reading.ac.uk/internal/imps/

Please outline plans for the handling of data to ensure data protection and confidentiality. Covering the following
issues: Will any personal information be stored? How and where will the data be stored? Who will have access to the
data? When will it be deleted?

Personal information will be stored in terms of name and position/role (e.g. farmer, key informant etc) of
the participant. Each participant will be given a serial number to maintain anonymity. The information will
be stored in my own computer, protected by password, and will be deleted at the end of my PhD thesis
(October 2023). |, together with my PhD supervisor, Giacomo Zanello, will be the only one to have access to
the data. Data collected at interview will be stored with an id number only, i.e. keyed personal identifiers
will be stored in a separate, password-protected file.

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15
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Applicants: Please now scroll to Section 7 to input your :
e Information Sheet(s) for Participants (mandatory)
e Data Collection Tools, for example: recruitment materials, interview/focus group protocols (how you are conducting
the process), interview/focus group questions, questionnaires, online survey questions, debriefing and fact sheets
e Consent Forms (optional, may not be necessary if consent assumed in Information Sheet)

If the text boxes do not allow input in the desired format, please append documents separately to the email when sending this
form.

Please then email your completed form (and any separate supporting documents) to your supervisor/project investigator.
Project investigators or independent academics may return form directly to sapdethics@reading.ac.uk

A decision on whether ethical clearance has been granted will be emailed to you via the APD Student Office along with your
authorised form.

You may NOT proceed with your data collection until ethical approval has been granted as evidenced by return of this approved
form.

Note: The process of obtaining ethical approval does not include an assessment of the scientific merit of the questionnaire.
That is the separate responsibility of your supervisor/project investigator in discussion with yourself.

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15
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5. Supervisor/project investigator review. Section to be completed by supervisor/PI
where relevant.
Participant information sheet(s), data collection tools and any other supporting information may be pasted in section 7

below. Alternatively they may be attached to this email. Please review these documents and then complete the checklist
below.

Checklist. Does this application and supporting documents adequately address the following ?

The safety of the researcher(s) and those collecting data, the safety of the participant(s)

Is the language /grammar/content appropriate (i.e. University standards and reputation upheld)

There are no questions that might reasonably be considered impertinent or likely to cause distress to the
participants

The researcher has provided the participant information sheet (mandatory)

The researcher has provided the questionnaire or survey/ workshop, focus group or interview questions
(mandatory)

The Participant Information Sheet gives sufficient information for the participants to give their INFORMED
consent

O A separate consent form has been included (optional)

Data will be handled, stored and deleted appropriately according to University guidelines, and the participants
have been adequately informed about this in the Participant Information Sheet

The Participant Information Sheet contains all relevant sections

| am satisfied that this application meets the minimum standards for APD Ethical Clearance to be granted

Supervisor/Project Investigator, please forward this form as a WORD document and any separate supporting
documents to sapdethics@reading.ac.uk. The form will be logged by the student office and allocated to an APD ethics
committee reviewer. The APD ethics reviewer will review the application and complete section 6.

6. APD ethics committee review. Section to be completed by APD Ethics Committee
member.

Decision
Clearance refused [[] Resubmission required
Clearance granted as presented X
Clearance granted subject to revisions suggested [ No need to resubmit once amended

Referred to APD Research Ethics Chair ] May require further information

Ethics Committee Member please enter comments, reasons for rejection, summary of revisions required before proceeding
(if applicable):

For information only:

a. Note the additional final line added to the response at Q4.

Committee Member Name: Philip Jones Date Reviewed : 14/03/2022

APD Ethics Committee member electronic signature (For signature, save document as pdf, then open pdf and use ‘sign’ option.
Alternatively check here if no electronic signature used [X)

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15
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APD Ethics Committee Member : Now please email this completed form (as signed pdf) to sapdethics@reading.ac.uk
together with any separate supporting documents . The student office will record the outcome and return the completed form
to the applicant with the decision.
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7. Supporting Documents.
Please cut and paste the following documents into the text boxes below.

e  Participant Information Sheet(s),

e  Protocols (the procedures, how you will conduct and administer the data collection, interviews, surveys)
e Data Collection Instruments (interview questions and survey questions)

e Consent Forms (if Participant Information Sheet does not assume consent)

e  Recruitment Materials (if relevant)

It is preferable that all information connected to this application is contained in one document. However, if you find that
the text boxes below are not adequate, you may attach and email these supporting documents separately.

Supporting Documents for this application are pasted below. The text boxes cannot accept some types of
formatting when pasting in documents. If this is the case, append them separately to the email with this form.

1) Participant Infortmation Sheet

University of

<> Reading

Date: (to be completed accordingly)
Recipient’s Name: (to be completed accordingly)

Project name: Lessons for agri-food system transformation: A case study of the Centre for Sustainable Agriculture and the Sahaja
Aharam Producer Company Ldt. In Andhra Pradesh and Talengana state, India

Dear Sir, Dear Madam,

| am an PhD Candidate at the University of Reading. As part of my thesis | am conducting research around the topic of agri-food
system transformation.

This research project aims to find out how deep and structural changes can be enacted in food production and consumption
patterns to achieve a long-term shift to systems governed by a balance in terms of ecological soundness, economic viability, and
social justice. This is why | am interested in the work of the Centre for Sustainable Agriculture and the Sahaja Aharam Producer
Company Ldt. To undertake this research, | am currently contacting farmers and key stakeholders in the Centre for Sustainable
Agriculture and the Sahaja Aharam Producer Company Ldt to acquire more information on how these have changed food
production and consumption patterns in Andhra Pradesh and Telangana State, India. We would like to invite you to participate
in an in-depth interview that will take approximately 1 hour of your time. You have been selected as you have been appointed as
a key informant by a relevant member of the organisation. You are encouraged to freely express your opinions durinh the
interview, and please be assured that your views are valued and that there are no right or wrong answers to the questions asked.

We will not collect any names or personal details as part of the interview. Your identity will not be revealed to anyone other than
the researchers conducting this survey. | will store your name and email address so that | can contact you in 6 months’ time to
ask follow up questions. Your name and email address will be linked to your original responses by means of a keyed spreadsheet
held separately. As a participant, your details will be recorded and held separately to the responses but keyed with reference
numbers. Please note that these reference numbers (or personal identifiers) will not be stored alongside any data that you share
during the interview. They will only be stored with the unique number that is given to them.

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15
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This spreadsheet and contact details will be password protected and the password known only to me and my supervisor, and will
not be shared with any third parties. The spreadsheet will be kept on my password protected PC and will be destroyed on
December 1%, 2026. Your name and email address will not be published as part of my research. As all data is presented in
aggregate format it will not be possible to identify any individuals from their responses.

Participation is entirely voluntary and you are free to withdraw from the interview at any time you feel uncomfortable or unwilling
to participate, and you do not have to specify a reason. Any in-part or total contribution can be withdrawn up until the point at
which are analysed, ideally before 20/06/2022. After 20/06/22 it will not be possible to withdraw your contribution from the
results of the research. If you wish to withdraw, please contact Costanza Conti ( c.conti@pgr.reading.ac.uk) , quoting the reference
at the top of this page. The reference will only be used to identify your interview transcript and will not reveal any other
information about you.

The discussion will be audio or video recorded if you agree, and the anonymised transcripts of the audio/video recordings will be
used by the researcher working on the project. Once transcribed the original recording will be deleted. Your anonymity will not
be compromised as only the reference number above will be used to identify the transcript.

If at any stage you wish to receive further information about this research project please to not hesitate to contact Costanza Conti
( c.conti@pgr.reading.ac.uk)] before 1/04/2022. The findings will be written up into my thesis, and published in academic journals.
This will not affect your anonymity.

All data | collect will be stored securely electronically on a password-protected computer or in hard copy version in a locked
cupboard. The data will be destroyed on December 1%, 2026.

By participating in this interview,, you are acknowledging that you understand the terms and conditions of participation in this
study and that you consent to these terms.

This research project has been reviewed according to the procedures specified by the University Research Ethics Committee, and
has been given a favourable ethical opinion for conduct.

Thank you very much for your help and availability,

Best wishes,

Costanza Conti

Student Contact Details

Costanza Conti

School of Agriculture, Policy and Development

Agriculture Building

Earley Gate, Whiteknights Road

PO Box 237

Reading RG6 6AR

United Kingdom

Phone: (phone number specific for the project)

E-Mail:

Supervisor Contact Details
Name Giacomo Zanello

Phone: +44 (0) 118 378 8971

E-Mail: g.zanello@reading.ac.uk

2) Protocols
This study will, as a whole, combine: i) a purposive search for relevant information, including
published and unpublished documents from the Centre for Sustainable Agriculture, the Sahaja
Aharam Producer Company Ldt, as well as journal articles, reports, government documents,
academic and technical literature, and ii) interviews with members of the Centre for Sustainable
Agriculture, the Sahaja Aharam Producer Company Ldt, who can provide information about the
initiative, its history, its challenges and drivers. Initially, interviews will be conducted in person
(Covid-19 situation permitting), and might be later complemented by Skype/phone calls/additional
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in situ visits with informants in case additional information or details are required. This approach is
similar to the one adopted in a recently published paper by (Glover et al., 2021).

3) Data Collection Instruments

Research questions (RQ) for the PhD thesis chapter:
1. Investigate the history of the initiative to understand how it has changed production and

consumption patterns in the region, what were the starting conditions, the barriers and the
enablers and how these changed and evolved over time;

2. Understand the extent at which the initiative has been able to break existing path dependencies
and factors of resistance in agri-food systems (Conti et al., 2020), and enable a transformation, and
at what level of scale (local, regional, national);

3. Discuss the lessons derived from the case study for setting up and implementing transformation
processes in other contexts (this last point will not be addressed by specific interview questions but
will rather emerge as a point in the discussion following the analysis of the data).

RQ1 and RQ2 will be assessed through the help of a framework provided by Conti et al. (2021).

Interview questions are presented in the page below. The questions presented here will provide a
foundation for the questions asked in the interview, which will be adapted, expanded and deepened based
on the evolution of the interview. The phrasing of the questions might also be modified to respond to
contextual requirements (e.g. amount of time available) and the interlocutor (e.g. farmer/business
person/government officials etc.).

e What were the land/soil, social and economic conditions
before the establishment of CSA?

e What challenges were you facing prior to the CSA set-up?

e Why did you decide to join CSA?

Questions for e Who provided you with relevant information and training

farmers about sustainable agricultural practices?

e Was it difficult to adopt the new agricultural practices
promoted by CSA?

e What challenges did you encounter?

o How did the establishment of the SAPC change things for you?

e What were the starting environmental/social/economic
conditions prior to the set-up of the initiatives (e.g. problems
of land degradation, poverty, lack of government support for
farmers etc.)?

Questions for other e Can you tell me, in your how words, the story of CSA and later,
stakeholders of Sahaja Aharam Producer Company Ldt (SAPC)?

e What were the starting conditions in terms of technology,
infrastructure, research priorities, policy support, private
sector players, and farmers’ as well as consumers’
practices/habits?
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How did the CSA idea emerge/what processes let to the
creation of this Centre?

When, how and why was the SAPC formed?

What were the challenges and/or opportunities that CSA and
SAPC encountered during the years?

What were the main policy/infrastructural/behavioral/
political economy challenges and issues? How did they affect
CSA and SAPC?

Questions for
farmers

How did the way you produce (and eventually consume) the
food change after CSA and SAPC?

How did the way you market your products change (e.g.
organic label)?

Did it also change the way you consume food?

Did you see a change in other factors such as policies (e.g.
subsidies) or consumers’ purchases or processing since the
start of the initiatives?

How did the introduction of sustainable agriculture practice
change the land/soil conditions, your income, and your sense
of social/ economic security?

What do you think could have been done better? Any
improvements or observations from your side about the
functioning of CSA and SAPC?

Questions for other
stakeholders

How has the level of reach of CSA and SAPC expanded over
the years -specifically, in terms of
farmers/consumers/producers/policymakers and other actors
involvement? How was this possible? And how have
relationships between different actors evolved during the
years?

To what extent have production and consumption patterns
changed? How did CSA and SAPC transform the agri-food
system, and was it only at the local/niche scale, or did they
bring bigger changes?

To what extent have these two initiatives changed technology
choices, infrastructure, research priorities, policy support,
private sector role, and farmers’ as well as consumers’
practices/habits at the local/regional/national scale?

Looking back, what do you think were the key enablers for the
success of CSA and SAPC? And the challenges and pitfalls?
What could have been done better?

What are the future challenges and opportunities?

What do you think are the key lessons for enabling change
processes?
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4) Consent Forms: not needed for this research.

5) Recruitment Material

The participants are selected based on their involvement in the Centre for Sustainable Agriculture and the
Sahaja Aharam Producer Company Ldt.

Dr Rasheed Sulaiman, the Director of the Centre for Research on Innovation and Science Policy, India, and a
close colleague from one of my consulting assignments, offered to put me in contact with Dr Ramanjaneyulu
(https://csa-india.org/doctor/ramanjaneyulu/) the head of the Centre for Sustainable Agriculture.

Dr Ramanjaneyulu then confirmed his availability to connect me with farmers and provided me with names
and contacts of key informants to conduct my case study.

Return to top of form
Return to Supervisor Ethical Review, Section 5

Form 1. APD MScPhDStaff Ethical Clearance Application Version 1.0 Last updated 30/11/15
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2) Interview summary

Summary from interviews 1-2

Initially a lot of resistance from farmers, they used to laugh at organic practices

Reasons for joining OA: 1) low budget (no pesticides) 2) good price to farmer 3) health
Soil training: leaves extract, neem, tobacco, tea leaves, cow dunk/urine

Initially, the farmer would come to CSA, and CSA would suggest practices which are
specific to the agroecological conditions

Training to farmers: not only about organic practices, but also about agricultural practices
more in general: for instance, difference between non-veg pest and veg pests = non veg

eat bugs that would otherwise eat the crop, pesticides would kill off everything,

SA also takes care of storage, which would usually be risky business for farmers. Grains
need to be stored for some time before they can be processed. If the farmer would process
the food before selling, then he would be liable — SA takes this liability

Small marginal farmers are becoming aggregated in FPOs

FPO memberships gives a n of advantages: 1) advisory from CSA 2) produce margin
increases 3) agricultural education 4) farm machines (weeders) 5) better price compared to

private dealer

Now farmers are more interested, they go and tell others, behavioral change

Summary from interviews 3-4-5-6

CWS was operating in the area in the early 90s, but mostly focused on water related issues
(e.g., irrigation) and forestry. It has no specific division for agriculture, thus there is a need
to address this. Idea of CSA, NGO that is specific for agricultural issues, born out of need
to stop/decrease farmers’ suicides as well as reduce pesticide use, which was both
increasing production costs (almost exceeding them) + creating health issues + creating
environmental issue (soil depletion)

2004: only NPM techniques promoted by CSA funder

2007/8: CSA reach expands, farmers who first were skeptical now have seen evidence of
success among farmers who practice NPM, thus they are increasingly interested in
switching. BUT organic products have added value (specifically, in terms of acquiring the

necessary knowledge+ skills) and initially there is no market

Different farmers cooperatives to work on different bio inputs.
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e SA funded because all cooperatives were spread out, it would be much more effective if

they came together and sold as a retail
e 2009 it was a consumers’ cooperatives, in 2014 it became an FPO

e They tried to open a franchising but there was not enough produce, there is a supply

problem

e During covid disruption — they struggled as it was difficult to get the produce that needed
to be processed to processing facilities, only fresh fruits and vegetables found nearby can
be transported

e Consumers initially interested mostly in buying vegetables, but now they also buy other
things

e (CSA is a non-profit, it works with different organizations through farmers’ producers’
organizations and then market the produce through SA

e Initial conditions:

e Technology: initially fertilizers and pesticides = now natural product such as neem oil,
cow dunk, cow urine to fertilize and ward off pests

e Farmers: initially used to pesticides, it took a long time to convince them, CSA had to
conduct demonstrations, create demo plots to show how organic practices worked.
Farmers’ nutrition also got better because they produce what they consume, only sell the
surplus, so from food that was full of pesticides now they consume organic.... Also,

economic security increased, organic products get 5 to 15% more in terms of market price
e SA does not compete with the private sector, the market is very different
e Consumers: world of mouth and tv shows to raise awareness

e Infrastructure critically different now: CSA acquired mills to process grains, oils etc. and

SA is now running them, so also revolutionized the infrastructure

e Lesson: working capital = farmers need money immediately, they cannot wait. In this
context, SA has to buy immediately the products that need to be stored, taking a risk

e The transition has to be a “self-sustained venture” in which the actors benefit from the

process.

Summary from interviews 7-8-9-10
e Marketing major challenge initially
e If farmers sell in market organic none will know

e Progressively, awareness, tv shows etc. from 2012 onwards
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2017: participatory guarantee system, focused on quality insurance, set up by ministry of
agriculture, developed for improving farmers’ welfare (if organic, farmers get a higher %0)
Before, 327 certification bodies, now only 65. The government scrutinized. CSA is one of
them (specifically, 2 kinds: service providers and regional councils, CSA belongs to reg
counsel)

CSA certification process (everyone can apply) = identify people who do organic farming,
then collect data in terms of: i) farmers’ details ii) farm data (land size, % under organic,
GPS coordinates !!! certification is done for the land plot) iii) 1 year land history (which
pesticides, before it was 3 years but then shortened)

The conversion period is of 3 years, even though the certification is given immediately but
with the label “under conversion”

Before certification = training

Also, seasonal inspections

PGS:

Individual farmer

o Group certification (min 5 members)

o Large area certification (e.g. entire village)

o If one farmer doesn’t follow, then the entire group is suspended (or cancelled), so
peer appraisal every season to check what everyone is doing. After peer appraisal,
the certification is uploaded on the PGS Indian portal

3 records are kept: ) meeting registered 1i) training registered iii) farmer diary

After regional council will inspect based on the data uploaded by the group/village, then
CSA will approve appraisal on PGS portal. This generates the certificate which is valid for
one year (even if seasonal inspection)

2016 PGS set up

2017 CSA became part of PGS system

Before this, farmers didn’t have knowledge, even if they were doing organic, they don’t
know, now they get a certificate and a premium price

Both farmers come and ask for CSA to certify, and buyers want to see the certificate, as
well as bulk suppliers want to see before procuring

Now 25000 certified farmers

Major challenge in 2000s: marketing + storage facility (especially in rainy season)
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Now: cost of cultivation reduced (no high inputs) and also price higher — even if no
substantial increase in yields, profit increases, even in the conversion period, in which yields
might be a bit less (farmer not yet familiar with the practices, there is still a higher profit
margin)

Last two years, with covid, health concerns increase, spend more on food less on
medicines.

Government initially laughed at organic farming, and would subsidize pesticides. Now
ministry of agriculture is promoting organic farming, national government gives each state
a target of acres under organic.

PGS certificate = mandatory to sell organic, now PGS is a third-party certifier that is
recognized nationwide.

Sahaja is now planning to export to US and UK, LACON is the certified agency for export
(different, based on different requirements of different countries).

Bit expensive compared to PGS, 1000 farmers are now doing, but marketing is now a

major issue.
Other future plans: expand the retail, in each district there should be a farmer.

Farmers will aggregate production in FPOs and then there SA collects and brings it to the

packaging facility.

Interviews 11-12-13-14-15-16-17-18-19

Chemicals inputs, suicides, degradation, farmers’ suicides and health

Establishing solutions is different than establishing solutions at scale = immediate
recognition by CSA

What enables scaling? A product can be easily scaled i.c., pesticides/packet of seeds you
distribute in mass and give to many people whereas NPM is a knowledge-based practice,
plus knowledge is very localized, each area is different and needs new ways of learning.
That is why CSA started working with farmers’ schools

One of major challenges at the beginning: initially staff very scattered e.g., staff from
department of agriculture is very tied to the bureaucracy, which makes things slower and
more complicated = idea of community management for CSA, its own staff doing

training, work with village community.
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Farmers’ field school is a loose group, no institutional binding, so staff is hired by
government of NGOs =2 does not respond to farmers ! so cooperatives so that staff can

be paid by the cooperative based on their performance

2004: CSA began, CSA used to have staff in villages who used to do the training BUT then
the staff became staff of the village. CSA got support from donor organisations: Hivos,

later Oxfam

2005-2008: work with the government of AP. CSA was working on its own but also
received government funding to scale the initiative. Partnership with the government to
scale the initiative to bring 3 million acres under pesticide production (objective reached
in 2010). The partnership was built as CSA was able to show evidence of success in few
villages where they were operating. Based on that, the government gave the funding
(evidence-based advocacy for NPM). The design of the program was based on farmer field
schools and community management.

2008: realised institutionalisation is important; CSA starts building the cooperative. CSA
realised that the government might change and so government funding, so it has to
institutionalise and detach from external funding. The AP government partnership was
only till 2008, then the government was not keen on cooperatives, which were seen as
unavailable institutions. CSA detached from the government but was still supported by
HIVOS

Farmers’ cooperatives started for two major reasons 1) community management 2) selling
the production — in particular retail store

2009: Start of the retail store

2012: media starts getting to know about CSA and organic agriculture, promotion in the
media (not sponsored by CSA), students also come for collecting data showing NPM as
sustainable model of production. Popular tv film star — talk show on toxic food top
Bollywood film actor, that became very popular and raised a lot of awareness.

2014: two national prizes: best rural innovation award for 1) community management
model 2) non pesticide management so the technology as well as institutions were
awarded!!

2014 federation of institution (cooperatives) to form SAPCO, more and more cooperatives
start, first only a few sparse in AP and Telangana, nowadays more than 60

2016 Ted talk on importance of consuming organic food. It also started the certification.

The government identified various agencies that can do the certification and today in India
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7 lakh hectares certified, of which 1 lakh (1/7™) is certified by CSA itself. CSA verifies and
issues the certification. Farmers if certified get premium price varying from 5 to 15 %.
Today CSA works in three states: AP, Maharastra, Telangana and in other 9 states (which
“call” on CSA expertise and where CSA partners with local NGOs to share knowledge,
experiences, set up training and demos around organic agriculture. More broadly CSA in
these states works with other partners to provide extension services on the production side
and also FPO management (how to set up etc)
Value chain changes
o Before: Farmer sells to = middleman in the village = middleman sells at the bloc
level = that goes to processor = then goes to distributor = then goes to
retailor/market

o Now: At village level farmers aggregate (FPO/cooperative) = processing is done
at the village level = product directly comes to the store where it is also packaged
2 mins from store (3 layers are cut off so that farmers’ profit also increases = value
addition total 15-20%)

Policies

o For cooperatives there is now support available (specifically in terms of learning how
to manage) and extension services (also the ones done by CSA which sometimes gets
grant based support), not for organic production, subsidies still go to pesticides.

o Compared to 2004, government behaviour changed significantly specifically around
cooperatives. Now there is a ministry of cooperatives, funded in 2022. In 2019 income
tax exemption for cooperatives, plus 2021 GVT started large programs to produce
FPOs to try to promote more cooperatives and FPOs

o Ecosystem needs to be built: 3 years of support from government are not sufficient,
cooperative cannot sustain on its own, necessary to build the ecosystem, also in talks
with government to understand

Cooperatives and FPOs: they both operate under cooperative principles, cooperative

conventionally registered under coop act which is a STATE act, so coop is registered in

the state, varies across states, and the state government can intervene in the functioning of
the cooperative

FPO: producer companies act is a national level act, government intervention is minimal,

fpos can work outside the states

FPOS are better to operate, have less boundaries and undergo less scrutiny

246



Major challenges at the beginning. 2 sides: institutionalisations AND switching over to
organic farming. Support from government is minimal to switch to natural/organic farmer
is little whereas conventional agricultural is very subsidised. Proper knowledge and
extension services for the farmers are not available on organic. Institutional side: credit is
problem, FPOs have limited assets, financial issues.

Plus, knowledge and skill building not addressed in rural youth. No entrepreneurial skills,
whereas it would be necessary for youth to take active role in the cooperatives. CSA is
doing a bit but this educational side should be taken in charge more by the

government...How much can they do as an NGO?? Assets not sufficient

What are the lessons for scaling? You need the scientific approach. Research institutions
are not supporting, still aligned with high input agriculture. At the same time, ideologically
is all well and good but agriculture is a livelihood, so it should be profitable: not only
knowledge about the environment, but also knowledge of business models (skills necessary

for that) that work.

Green revolution in India could happen because there were corporations, research, policies
etc. If you are not doing the same ecosystem for sustainability then it will not work!!! Even
if you are talking about sustainability, you have to create the ecosystem for it! Transitions
won’t happen on its own. You have to engineer that. It needs new scientists, new business

models, new extension. Not understood how it can be scaled up

Other states reached out to CSA. From 2012 regularly written about, plus media, so seen
as the core institution for organic agriculture and called upon.

Getting recognition both in terms of knowledge(/research) by other steps was a very big
achievement

Farmers’ challenges: they will gradually make a shift, but conventional agriculture is widely
supported, economics won’t work out when you are shifting.

In 2004, 30/40% of the production costs went to chemicals, so people were very
concerned, today 40% is on the labour, 10% is on the chemicals, today challenge is in terms
of labour, farmers want something that is less labour intensive because labour has become
intensive. We have to look at the challenges of today! Also, in 2004 farmers were making
their own inputs, now CSA is looking at how inputs can be made by external enterprises

that can do
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Food production: processing facility SAPCO owns the processing facility, only huge
volumes are done by external facility, specifically rice needs to be done outside because it”s
larger production so it is done by renting mills

Capacity to address multiple sources of resistance

Capacity to tackle multiple parts of the value chain

2 dimensions of change: the practices and the institutions (NPM would not have worked

if not coupled with cooperative and FPO formation/institutionalisation)

Interviews 20-21

Organic consumption has increased because increasing health issues (NCDs) and
consumers have become aware that this it often because of high pesticide content and

pollution of foods — so they want to avoid.

Number of consumers has increased and staff has increased.

Major challenge: not able to serve the demand, problem of inconsistency of the supply,
sometimes certain produce is out of stock and consumers complain about that.

Now high farmers’ involvement as well as consumers’ involvement. In the past there were
almost no organic food now changes in health concerns have increased demand of organic

food. SAPCO has grown a lot over the years

Intetview 22

She likes buying from SA because in market products are full of pollution as well as
pesticides, which is not good for health.

She is asthmatic and after cooking food with vegetables she had health issues consuming
normal veggies and fruits, no issues with organic food.

She has been told about CSA by her neighbors and she has since then told many people.
In India and in the region the consumption is really changing because many tv programs
come up and tell about the ill effects of pesticides insecticides affect the health, and stress
the good effects of organic (also in social media among young people ad active population

15-35 everyone is very much aware.

3) Case study summary

The full case study summary is reported here. In the summary, the framework lens is not applied.
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The roots of the CSA stories are to be found in the GR, which promoted “a development model
that excludes the majority of rural people” (Chappell ez a/., 2018) and instead benefitted powerful
players on global markets, who constrained farmers’ choices in terms on what to grow and how
to grow it, while at the same time eroding their profits (IPES, 2015, 2016, 2017; Swinburn, 2019;
Conti, Zanello and Hall, 2021). Together with an economic liberalisation that also negatively
affected smallholder farmers, (Vaditya, 2017), the situation led to increasing farmers’ suicides since

the late 80s (Nair, 2009).

In response to these challenges, in 1986 Centre for World Solidarity (CWS), a Hyderabad-based
NGO, helped farmers respond to pests and weeds problems and reduce their reliance on costly
chemicals particularly applying principles of Non Pesticidal Management (NMP) — what is known
today as “organic agriculture”. Initial successes encouraged more villages to turn to NMP (Nair,
2009). The NGO also set up the Sustainable Agriculture Group (SAG), to specifically focus on
agricultural issue. These first successes in NMP laid the foundation for its further expansion in the
coming years. However, the CWS was not an agriculture-focus NGO, and had no solid research
background in agriculture (Vicziany and Plahe, 2017). SAG thus winded down after the starting
years. If in few villages NPM had already started to thrive, improving soil health while making
farmers less reliant on costly inputs and less prone to health issues, there was no NGO that could
help farmers tackle the multiplicity of issues that endangered their livelihoods, and NPM was only

practiced at a very small level of scale.

AP&TG were in the news in the early 2000 for the large-scale migration of farmers following the
agrarian crisis caused by drought in its central districts. Large numbers of farmer suicides were also
recorded in the state (Nair, 2009). Many had become indebted to pesticide dealers, seed vendors
and money lenders. An acute water shortage coupled with continuous and diverse pest attacks had
caused huge losses for farmers: in 2004, when an estimated 1,200 farmer suicides were reported
between June and August (Ramanjaneyulu and Rao, 2008a) (Nair, 2009). In this context, an
agricultural scientist previously involved with SAG and the CWS, decided to continue SAG’s work
in terms of promoting NPM, coupling traditional agricultural practices based on indigenous know-
hows in scientific knowledge and scientific research. In 2004, he funded CSA to implement NPM
in a more organised manner through technical support, capacity building programmes, campaigns,
and marketing. CSA organised farmers’ field schools (FFS) to teach farmers about NPM,
promoting community management, and organising weekly markets in Hyderabad where farmers

could bring and sell their produce. A critical point at this phase was also CSA’s ability to better
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link farmers to markets. Organic products have an added value: not only because they are healthier,
but also because they require solid knowledge on a variety of NPM methods. This added value
had to reflect in the price of the product. At the time, there was not much awareness among
consumers around the harms of pesticides, or the health benefits of crops produced under NPM.
A major challenge was to create a market for NPM crops. This in turn required consumers’
awareness — or consumers willing to shift purchasing and eating patterns towards pesticide-free,
but relatively costlier, foods.

CSA’s solution for this was the set-up of “special” markets for vegetables and fruits (initially, only
these two were produced under NPM). Twice a week, farmers would come to the market and talk
directly to consumers, to explain how food was produced without the use of pesticides.
Progressively, consumers spread the word by talking to neighbours, friends, and acquaintances

(there was no advertisement done by CSA).

However, funding for the NGO remained a problem. Financial resources were key for expanding
the work of the NGO, that consequently tried to involve policymakers, inviting them on-site to
verify the benefits of NPM. Following a visit by the AP minister for agriculture in 2004, the State
government partnered with CSA with the objective of bringing 3 million acres under NPM, a target
met five years later (in 2010). On the other, CSA was able to obtain international funding from
Hivos, a Dutch-based organisation. Based on the successful uptake of NPM in numerous villages
Hivos decided to fund CSA (Klaver ¢z al, 2015). These two collaborations not only helped CSA
financially, but also increased its credibility and outreach.

Over the following 3 years, CSA involved more and more farmers in NPM, in a sense “re-skilling”
them to move away from the high-input agricultural model promoted since the 80s. Many villages
converted 7 #ofo to organic production. Partly, the agricultural produce would be consumed by the
famer and its family, thus improving their nutritional security and health. The remaining part would
be sold in farmers’ markets set up by the CSA: this progressively increased knowledge around
organic agriculture among consumers in AP. The first ‘pioneer’ consumers would spread the word

to friends, neighbours and acquaintances: no formal advertisement was conducted by CSA.

Despite CSA’s successes, however, a change in government in 2008 ended the collaboration and
funding between the State and CSA. CSA kept providing training and/or technical support to
farmers by using its own staff, but the expansion of NPM created a staff shortage. This brought
about the recognition within CSA that changes in the government can always happen, and

government funding is unreliable. CSA therefore needed to be self-sustained. For this, the
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organisation had to become more institutionalised as well as financially independent. This could
be achieved through the creation of farmers’ cooperatives FPOs.

The first advantage of cooperatives and FPOs was that each cooperative would have its own staff
(which would be previously trained by CSA), conducting NPM trainings and advising farmers. As
the villages under NPM had become more numerous and were often located in remote areas, this
would at once lower the load on CSA staff and promote accountability and efficiency among staff
members. The co-operative itself would ensure that the staff fulfils its tasks in terms of training
and supporting farmers in NPM. Cooperatives and FPOs were run by the farmers themselves.
When operating alone, “small and marginal farmers by default command a smaller voice than
industry” (Morin, 2016). The set-up of cooperatives and FPOs would unite and better organize
farmers, not only equipping them with community management skills, but also, in the long run,
empowering them by making them in charge of their own institutions (Morin, 2010).

The second advantage was in terms of financial independence. To run with its own funding, CSA
needed to increase production volumes — and thus profit. Prior to CSA, farmers used to sell their
produce to intermediaries (who would take a large margin of the profit) or, after CSA came along,
they still had to bring it to the market themselves. This was not a viable marketing strategy — in the
sense, it could not work at scale. Co-operatives could ensure that larger volumes of production
would be achieved, and that produce would be uniform in terms of production modalities (i.e.
organic) and in terms of quality. They would represent “hubs” to which farmers can bring his/her
produce, thus no longer having to transport it to the market him/herself (Vicziany and Plahe,
2017). Another key point in the process was the acquisition by CSA of infrastructure to ensure
that “50 per cent of the retail price of the food sold is returned to the farmers” (SAPCO, no date),
compared to 20-30 % that the farmer gets on the mainstream market (Vicziany and Plahe, 2017).
Increasing knowledge and expansion of CSA had led to new crops produced under NPM, such as
cereals, millets, pulses, oils and spice. For this, processing facilities (e.g., flour and oil mills) were
acquired by CSA and managed by SAPCO. There, the food could be stored, processed and
packaged. In 2008, the cooperatives united to create a farmer producer company — the SAPCO
which is a federation of 23 FPOs and cooperatives, where each has an democratically elected chair
person. Besides, in 2009, the first retail store selling organic products opened in Hyderabad. This
further helped farmers to find a market to sell their products at a higher price while giving

consumers an easier and more stable access point (compared to weekly markets).

From 2010 onwards, growing awareness countrywide on the dangers of pesticides, together with

the deteriorating conditions among farming and rural livelihoods, and issues of environmental
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degradation (mostly due to monocropping patterns and chemical use), made organic agriculture
look more and more appealing to a “panicking” Indian Government, which decided to orchestrate
efforts towards expansion of area under organic production.

It set up a number of schemes, such as the Capital Investment Subsidy Scheme, the National
Project on Organic Farming, and the National Paramparagat Krishi Vikas Yojana Scheme
(Government of India, 2010c, 2010a, 2010Db).

CSA and SAPCO started becoming increasingly popular and known at the state as well as national
scale when a nationally streamed popular TV show, Satyamev Jayate, featured them in 2012. The
show was viewed by 1.2 billion people, and was considered as one of the mostly talked about TV
shows of all times (Harris, 2012). Aamir Khan, a beloved Bollywood celebrity, brought to the
attention of the public the dangers of pesticides, and presented CSA as a lead example of healthy
production, while explaining what organic agriculture was and its benefits. It has been reported
that “after the Toxic Food episode was aired, the NGO was flooded with hundreds of visitors and
received many phone calls enquiring about its NPM” (Satyamev Jayate, 2013b). Several studies
started being conducted on CSA: scholars from both Indian and international institutions came to
look at their practices and business model, increasing its visibility. CSA’s popularity was based on

two major factors.

One was, indeed, its expertise in implementing NPM. When in 2013, a study from the Food Safety
and Standards Authority of India under the Union Agriculture Ministry analysed common food
items and found that they contained pesticides in quantities 1,000 times higher than permissible
limits (Prasher, 2013; Satyamev Jayate, 2013a), several Indian States started calling on CSA to help
them in the implementation of NPM. Usually in collaboration with local NGOs, CSA staff would
conduct demonstrations and trainings on NPM techniques, while developing further expertise to
adapt NPM to the specific agroecological conditions of each state.

The other was in terms of farmers ‘empowerment — or the ability of CSA and later SAPCO to
organise farmers in their own institutions. The success of these organisations in educating and
uniting farmers for the fulfilment of democratically agreed objectives (e.g. expansion of NPM
production, sales etc) made the government aware of FPOs/cooperatives potential to further
farmers ‘rights and making rural livelihoods less vulnerable. In 2013, the government recognized
the success of co-operatives (and FPOs) for advancing farmers ‘rights and empowerment. If prior
to 2013, the legislation for setting up cooperatives was muddled, a new legislation was promulgated
in that year to make the requirements for registering cooperatives and FPOs clearer and easier to

fulfil. More farmers could thus register as FPOs and cooperatives.
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The success of CSA was confirmed when the NGO won two national prizes: one for the “Best
Rural Innovation” and one for the “Best Community Management Model”. In in a sense, this

meant that both the technology and the institutions received a prize.

In 2016, CSA’s funder also gave a famous TED talk on the importance of consuming organic
foods. The talk went viral and was viewed by more than 3.5 million people. Concerns over the
danger of consuming foods produced using pesticides, which had grown over the years, reached a
peak. Consumers demanded food that were organically produced and could prove to be so. Thus,
the government was pressured to better implement a certification bestowed to agricultural product,
which went under the name of “Participatory Guarantee System” — commonly referred to as
“PGS”. PGS had been set up as early as 20006 to certify crops produced under organic principles.
However, the PGS system was highly dysfunctional: the implementation of the legislation had
been scattered, and even if 327 PGS centres were allowed to certify, the process was slow, the
quality controls were lax and suffered from corruption, and overall the certification was unreliable.
In 2016, the government decided to better implement PGS by scrutinizing the different centres.
Only 65 were deemed reliable to release the certification. CSA applied to become a certifying body
— formally known as “PGS regional council”. CSA could now not only promote NPM, but also
encourage farmers to apply for the certification and guide them in the process. This gave them
right to a premium price and satisfied consumers’ concerns in terms of veracity of organic claims.
Now both individual consumers and bulk suppliers purchase the product only if certified.

Besides, as it became apparent to CSA that FPOs are a key tool to“ help in transition towards

economically viable and ecologically sustainable agriculture” (https://fpohub.com/about/), the

centre also established a collaboration with the Grameen Academy to create, in 2016, “FPOhub”
—an initiative which aims to support farmers in setting up their own FPO. This includes mentoring
support to develop viable business strategies, promoting market linkages, setting up infrastructure
facilities for FPOs, input and digital services and legal compliances support

(https://fpohub.com/).

Over the last few years, SAPCO kept supporting and furthering consumers’ awareness by setting
up consumer-targeted initiatives, such as nutritional Counselling sessions, urban gardening,
household waste management and composting, water harvesting and recycling activities are
regularly conducted, along with periodic cooking festivals and exhibitions. It also runs activities in
schools to create awareness in children about healthy consumption. (Ramanjaneyulu, 2019). To
date, this ensures that consumers have the right means to improve their consumption and

purchasing behaviour.
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Even if in 2019 the pandemic threatened the functioning of the retail stores (in particular,
lockdowns made it hard for the produce to move from remote locations to the stores, while the
processing hubs had to initially halt production), after the first harder months, consumers’ flocked
to the SAPCO retail store, wishing to “spend money on healthy food rather than for buying
medicines”. Besides, the government continued to increase its support for farmers’cooperatives
by 1) establishing an income tax exemption on cooperatives (2019); ii) subsiding them for the first
three years (in particular, covering administration costs) (2020) and iii) setting up a National

Ministery solely dedicated to Cooperatives (the Ministery of Cooperatives) in 2022.

4) Image reproduction permission

ﬂ Costanza Conti
To:

S el ng Organic and Consum

‘Sahaja Aharam

2 attachments (2 MB) <& Save all to OneDrive - University of Reading & Download al

Dear Sahaja Aharam team,

I have been writing up a case study on CSA as well as your shop (I came in March 2022 to collect the data from Ramoo) for both my PhD and a journal article.
I would like to insert a screenshot of your website in my academic paper to illustrate your work, but I would need your copyright permission.

Can you please allow me to use the two images I attach below in my publication and PhD project? I will, of course, cite it appropriately.

Thank you,
Costanza Conti
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Consultant to the Agriculture and Global Change Group - CSIRO, AU
PhD Candidate - University of Reading, UK

Want to know why food systems transformation is so difficult?
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How can international agricultu
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You can use the images.

32 This line came up multiple times in different interviews.
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