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This perspective paper draws on insights from a 2024 symposium entitled
‘Exploring methods for researching shifts in knowledge production for agro-
ecology transition’. The symposium critically examined emerging conceptual and
methodological challenges arising from combining agroecology with living labs
and research infrastructures as key instruments promoted within EU policy to
strengthen Agricultural Knowledge and Innovation Systems (AKIS). Through pre-
sentations, group discussions, and iterative reflections, we identified four key ten-
sions: structural constraints limiting farmers’ agency within living lab approaches,
the problematic nature of AKIS as supposedly neutral frameworks, the oversimpli-
fication of transition frameworks as linear rather than overlapping categories, and
risks of definitional dilution or cooptation. We then demonstrate that these ten-
sions are not unique to agroecology, bridging the concepts and methods within
agroecology research with those used in other fields of sustainable food system
transition research, such as transdisciplinary research and sustainable transitions.
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This conceptual mapping of shared tensions reveals opportunities for mutual
learning. Bridging these fields would help create clarity at the conceptual and
methodological levels, ultimately strengthening the theoretical foundations and
enabling more nuanced approaches to food system transition research.
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1 Introduction

Recent EU policy initiatives center on agroecology as the basis for
more resilient farming systems that may also help address climate,
biodiversity, environmental, economic, and social challenges (e.g., the
European Green Deal, Farm to Fork, and the Biodiversity strategy)
(EC, 2020a, 2020b). These initiatives highlight the need for agroeco-
logical transitions, systemic shifts from our current agricultural para-
digm toward more ecologically sound and socially just food systems.
While agroecology encompasses the application of ecological princi-
ples to farming practices, the scientific study of ecological processes
in agricultural systems, and a social movement advocating for sustain-
able agriculture and food sovereignty (Wezel et al., 2009), agroecologi-
cal transition research also explores the broader context of the
processes, pathways, barriers, and enablers to reconfiguring agricul-
tural systems toward agroecology (Geels, 2011; Lamine et al., 2019).

These policy initiatives entail restructuring centralized research
models and shifts in knowledge production, where living labs, decen-
tralized research infrastructures (RIs), and Agricultural Knowledge
and Innovation Systems (AKIS) are seen as central to (knowledge)
co-creation for advancing agroecological transitions (European
Commission, 2019; EC, 2020b). Living labs are multi-stakeholder col-
laborative spaces for co-creating innovations in real-world settings
(ENoLL, 2025). Living labs have become increasingly common in
agricultural contexts to promote innovation (and its diffusion) and
sustainable transitions (Cascone et al., 2024; Timpanaro et al., 2025).
Decentralized RI are distributed resources used to conduct research,
such as facilities, data systems, and equipment (EC, 2025). AKIS are
networks of people, organizations, and institutions that shape farming
practices by collectively generating, sharing, and using agricultural
knowledge (EU SCAR, 2012). The integration of living labs, RIs, and
AKIS for agroecology transition can be seen as an attempt to bridge
two distinct research traditions by integrating participatory, place-
based experimentation with more formal academic agronomic and
ecological research.

There is a knowledge gap regarding different conceptualizations of
agroecology, particularly tensions between approaches that position farm-
ers as data sources versus approaches that redistribute power in knowl-
edge systems and creation (Levidow et al., 2014). Additionally, European
agroecology emphasizes its ecological and technological dimensions
(compared to Latin American agroecology, which focuses primarily on
territorial transformation and political economy) (Giraldo and Rosset,
2018). Furthermore, living labs are evolving and contested concepts.
While living labs share the common feature of involving often-marginal-
ized actors in innovation processes, living lab models and governance
arrangements are still quite diverse (Cascone et al., 2024).

Thus, the addition and combination of agroecology with living
labs and AKIS in participatory (action) research in a transition context
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represents new levels of complexity for which concepts and methods
are only just emerging, thus deepening the knowledge gap regarding
concepts and methods being used, their shortcomings, and how to
effectively integrate them into practice and measure their impact on
agroecology transition outcomes. The knowledge gap is further com-
plicated by a limited understanding of how the concepts and methods
used in agroecology transition research (and the tensions that emerge)
relate to parallel debates in sustainable food system transition research
more broadly (Juri et al., 2024; Lopez-Garcia and de Gonzalez Molina,
2021), including sustainability transition research that applies socio-
technical transition frameworks to food systems and transdisciplinary
food system research that employs participatory and multi-stake-
holder methodologies and focuses on knowledge systems and innova-
tion approaches. The relatively unexplored connections across
sustainable food system transition research might result in fragmented
knowledge production, in which insights from siloed research fields
fail to inform one another (Nature Food, 2020). By bridging these
fields, researchers can better learn from common challenges and build
on similar approaches (Grace et al., 2021).

2 Linking disconnected European
research environments and
approaches

In November 2024, a symposium entitled ‘Exploring methods for
researching shifts in knowledge production for agroecology transition’
convened 36 researchers from ten countries and two representatives
from the European Commission (DG Agri) to discuss three questions:

o Which methods, theories, and analytical approaches may help
critically advance understandings of shifts in knowledge
production?

« What is the role of AKIS for agroecology transition in Europe’s
diverse social, economic, institutional, and biophysical conditions?

« How do we obtain experiences and insights that may advance
research guidance for agroecology transition?

The convened researchers work within the agroecology transi-
tion field with a range of expertise and backgrounds. The group
brought together expertise in specific domains, including participa-
tory research approaches, knowledge co-creation, digitization and
data governance in agroecology transition, (micro) AKIS, and those
examining structural barriers and enablers to agroecology transi-
tion. These diverse perspectives within agroecology enabled valu-
able critical discussions of methodological and conceptual
challenges in the field.
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Eighteen presentations explored the symposium’s theme and
served as the basis for broader group discussions. Afterwards, the
symposium organizers reflected on the presentation and discussions.
Reflections were presented to the group during the closing presenta-
tion, with time for comments and feedback. A final round of reflec-
tions revealed tensions in how agroecology transition research is
conceptualized and the methods used to conduct the research.

The four key tensions identified were: the structural constraints
limiting farmers’ agency within living lab approaches, the problematic
nature of AKIS as supposedly neutral innovation frameworks, the
oversimplification of Gliessman’s (2016) transition-transformation
levels as linear rather than overlapping and fluid categories, and the
risk of dilution or cooptation of the High Level Panel of Experts
(HLPE) agroecology principles (HLPE, 2019) (Table 1 presents these
using broader terminology).

3 Discussion

The symposium explored agroecology transition research, and,
therefore, the four tensions were identified within that context.
However, connections to parallel tensions in other sustainable food
system research emerged during the literature review and analysis.
Thus, many of these tensions are not unique to agroecology frame-
works and connect more broadly to research across often-siloed fields
studying sustainable food system transitions. Further, these four ten-
sions can be grouped into two categories: tensions within transdisci-
plinary knowledge systems and tensions in the theoretical and
conceptual frameworks used in sustainable transitions research.

3.1 Tensions within transdisciplinary
knowledge systems

The tensions related to living labs and AKIS are also seen in food
system transition research (and many fields beyond it) that employs

10.3389/fsufs.2026.1762693

transdisciplinary methodologies. The structural constraints limiting
farmers’ agency within living lab approaches are more broadly related
to tensions about power imbalances, which could limit participants’
agency. Additionally, when participation is seen as a panacea solution,
there is a tendency to overlook potential challenges. The problematic
nature of viewing AKIS as neutral innovation frameworks is more
broadly a tension between neutral conceptualizations of transdisci-
plinary knowledge systems that do not account for context and calls
for decentralized, community-driven knowledge systems.

3.2 Tensions in the theoretical and
conceptual frameworks

Gliessman’s transition levels and the HLPE principles are theoreti-
cal and conceptual frameworks that are specific to agroecology.
However, while other food system transition research draws on differ-
ent theoretical and conceptual frameworks, many of the tensions
emerging in the agroecology transition frameworks are also experi-
enced in the transition theories and sustainability definitions used in
the other (food system transition) fields. The oversimplification of
Gliessman’s (2016) transition framework is a tension seen across tran-
sition theories, as it inhibits the ability to capture the non-linear nature
of change or simultaneous changes across multiple scales. The risk of
dilution or cooptation of the HLPE agroecology principles is a tension
seen across flexible sustainability-related definitions.

Table 1 outlines the key dimensions of these tensions across food
system transition research fields. In the sub-sections below, we explore
how the tensions identified in agroecology transition research mirror
those encountered more broadly in sustainable food system transition
research.

While there is overlap in the tensions that arise in agroecology
transition research and other sustainable food system transition
research, the manifestation of these tensions in agroecology is shaped
by agroecology’s distinctive characteristics: Agroecology’s normative
commitments to power redistribution and food sovereignty conflicts
with power imbalances in participatory approaches and neutral

TABLE 1 Key tensions in agroecology transition research are also found in other food system transition fields, and the effects of those tensions.

FST field Concept

Food system transition

(FST) research

Transdisciplinary research

Living lab methodologies

Tension Effect

Power imbalances between

stakeholders

Limit participant agency

Structural constraints

Participation as a universal Overlooks practical challenges of

solution implementation

systems

Transdisciplinary knowledge

Knowledge systems as neutral Does not account for context

infrastructures

Calls for decentralized, Contested conceptualizations of

community-driven knowledge knowledge systems

systems
Sustainable transition Transition theories Oversimplification Cannot capture non-linearity or
simultaneous change across
multiple scales
Sustainability definitions Definitional flexibility Opens possibility for cooptation

and dilution

Tensions were identified through symposium presentations, discussions among agroecology transition researchers, and iterative reflection. Parallels to broader food system transition research

were explored afterward.
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framings of AKIS; its territorial and place-based epistemology mis-
aligns with linear models of transition; the combination of social, eco-
logical, participatory, and governance dimensions is threatened by the
dilution of agroecology’s principles. The following sub-sections
explore the shared tensions across fields, acknowledging that addi-
tional insights could be gained by examining how tensions unfold
differently across distinctive epistemological grounding and norma-
tive commitments.

3.3 Transdisciplinary research tensions in
food system transition research

3.3.1 Structural constraints limiting farmers’
agency within living lab approaches

Symposium participants perceived that living labs (and co-cre-
ation by proxy) are often seen as a panacea solution in the current
policy environment, a tension seen across food system transformation
initiatives, from local alternative food initiatives to urban food strate-
gies (Levkoe, 2011; Moragues-Faus and Marceau, 2019). It creates a
tension between idealized visions of living labs as comprehensive
transdisciplinary multi-method solutions to all food system challenges
that close the society-science divide and the practical challenges they
face, thus requiring moving beyond utopian conceptions (Cacciolatti
et al., 2025; Cassart et al., 2025; Lagneaux et al., 2024; Schwarz et al.,
2021). Identifying these practical challenges enables their manage-
ment and reveals leverage points for overcoming barriers (Kozar et al.,
2024). Further, understanding these challenges is necessary because
living labs’ transformative potential is scalar dependent (Thorsee et
al.,, 2024), and achieving transformation requires the true embedded-
ness of fair capacity-building for all actors, education, and co-learning
(Schwarz et al., 2021).

Underlying these challenges is the question of whether participa-
tion is viewed as formal inclusion in an activity or as meaningful
decision-making power over research agendas, resource allocation,
and outcomes of the activities (Arnstein, 1969). Additionally, many of
these practical challenges stem from the context within which the
living labs operate. Both agroecology and broader transdisciplinary
food system research have explored how deeper systemic issues might
constrain living labs. Living labs exist at the intersection of active
place-based participatory co-creation ideals and structural realities
that shape the political, economic, and social contexts in which they
operate, the ways they are implemented, and their outcomes (McPhee
et al., 2021). Therefore, living labs might be constrained by deeper
systemic issues related to power, economics, knowledge hierarchies
(or knowledge production more broadly), and other institutional
frameworks. These challenges are not unique to agroecology transi-
tion but rather are characteristic of transdisciplinary food system
research [and transdisciplinary research in general (Boeraeve et al.,
2018)], where different knowledge types and the active involvement
of practitioners are key (Brandt et al., 2013).

Power imbalances within living labs constitute one systemic issue
(Nguyen and Marques, 2022) and might persist despite participatory
intentions. This tension is seen across food system domains, from
agroecological transitions to alternative food networks to food policy
arenas (Anderson et al., 2019; Cacciolatti et al., 2025; Cruz et al,,
2024). Another related challenge is navigating shifting roles. Common
examples of role shifts in living lab settings include researchers becom-
ing facilitators and farmers becoming change agents (Den Boer et al.,
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2021; McPhee, 2024). Similarly, there might be difficulties in linking
traditional and scientific knowledge (Cruz et al., 2022). Furthermore,
agriculture is becoming more digitized through technologies such as
sensors, decision support systems, and precision tools (Timpanaro et
al.,, 2025), raising questions about data ownership (a major source of
power in the digital era) (Lahnamaki-Kiveld and Karikallio, 2024).
Finally, structural constraints, such as financial lock-in and policy sup-
port mechanisms, also create tensions between farmers’ formal par-
ticipation and their actual agency, often leaving them with less agency
than intended or assumed (Thorsee et al., 2024).

These structural dynamics reflect challenges in food system trans-
formation more broadly, where dominant regimes resist change (Holt
Giménez and Shattuck, 2011). Given the scalar-dependent nature of
living labs and the importance of capacity-building and co-learning
for achieving their transformative potential, this suggests a need to
expand the focus of living labs to address these structural dynamics
and constraints (Thorsee et al., 2024) and to consider how the process
of knowledge generation and innovation can scale successful transfor-
mative local initiatives to regional, national, or EU levels to achieve
widespread change (Dalgaard et al., 2024). Different types of scaling
(up, out, or deep) may be appropriate in different contexts (Moore et
al,, 2015). But, adding to the complexity of scaling, processes of differ-
ent scaling approaches can be closely linked and the scaling dynamics
of a particular local initiative can shift over time from scaling up to
scaling out or vice versa (Hermans et al., 2016). This requires careful
attention to which scaling approaches fit the local conditions and
transformation goals.

3.3.2 The problematic nature of AKIS as
supposedly neutral innovation frameworks

Symposium discussions also suggest a tension between conceptu-
alizations of AKIS as neutral knowledge infrastructures (EIP-AGRI,
2022) and the reality that AKIS operates within political, cultural, and
economic contexts that shape outcomes (Knierim et al., 2015). AKIS
actors operate within political, economic, cultural, and ecological con-
texts that shape knowledge priorities, generation, exchange, and flows
(ibid). These dynamics are also seen across other multi-actor and
transdisciplinary spaces in food systems, such as local food policy
groups (Santo and Moragues-Faus, 2019; Zerbian et al., 2024).
Bringing together different agricultural worldviews, interests, and
values creates competition between perspectives and innovations for
legitimacy, resources, and influence (Anderson and Sumberg, 2017;
Schwarz et al., 2021).

In agroecology transition, one way this tension manifests is in the
evolving role of farm advisors, who navigate between their long-term
relationships working with farmers and engaging with regulatory ser-
vices (Blix Germundsson and Baath, in press) and in shifts from
public to private advisory services (Vlahos and Koutsouris, 2024) that
may risk their objectivity. This tension also appears in discussions of
broader multidimensional networks, including education, research,
input suppliers, farmer organizations, and policymakers (Sutherland
etal,, 2023). In these new and evolving knowledge networks, a tension
arises between simplified models of knowledge generation and trans-
fer and what is happening on the ground, highlighting a tension
between bottom-up and top-down knowledge flows. These tensions
underscore the need for a multi-level AKIS model that can account
for local and regional AKIS dynamics. This, in turn, has given rise to
concepts like microAKIS, whose application has highlighted the
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relevance of farmer-centered knowledge systems in agricultural inno-
vation processes (Vlahos and Koutsouris, 2024; Zerbian and Lépez-
Garcia, 2024). These findings have led to calls for greater consideration
of informal knowledge exchange networks in AKIS dynamics (Kilis et
al., 2022), echoing decentralized, community-driven food system gov-
ernance in alternative food system contexts (Duncan et al., 2022;
Renting et al., 2012). At the same time, Knierim (2025) questions the
utility and legitimacy of the microAKIS concept, further illustrating
the tension in AKIS conceptualizations. Framing AKIS as neutral risks
obscuring the power dynamics that determine whose knowledge
counts and how innovation priorities are set. Reconceptualizing AKIS
as political, adaptive, and context-dependent (Anderson and Sumberg,
2017) would offer a more grounded understanding of how knowledge
actually flows in agroecology transitions.

3.4 Theoretical and definitional tensions in
food system transition research

3.4.1 The oversimplification of Gliessman'’s
transition-transformation levels as linear rather
than overlapping and fluid categories

Gliessmans (2016) agroecology transition-transformation
framework identifies five levels of incremental to transformational
transition from the agroecosystem to the food system scale, where
the lower incremental levels emphasize input efficiency and substi-
tution and the higher transformational levels emphasize redesign-
ing the agroecosystem and global food system. It provides a nearly
ubiquitous structuring framework for agroecology research.
However, symposium participants critiqued the frameworK’s linear
presentation, arguing it oversimplifies transition processes and fails
to capture the complexity and diversity observed in reality (McKay
et al., 2025; Stone et al., 2025). Gliessman has acknowledged this
shortcoming (i.e., it is not a new criticism), yet the tensions persist.
The framework also tends to treat socio-cultural principles as
external to on-farm practices, which limits the ability to contextu-
alize and makes it challenging to create systemic change (Anderson
et al., 2021). Further, the framework struggles to depict change
occurring across multiple spatial dimensions simultaneously (e.g.,
from farms to foodshed to food system dynamics). Averbuch et al.
(2024) suggest that adding analytical levels could enable the cap-
turing of interactions among actors across scales. For example,
distinguishing between meso and macro levels can reveal barriers
and enablers from national and supranational (e.g., EU-level)
interactions. A transition framework that captures non-linearity,
multiple entry points, socio-cultural context, and interconnections
between levels might better reflect the complexity of real-world
transitions.

Another tension related to the scalar dimension of transition
is that agroecology studies often focus on technical practices at
lower levels, when social, economic, and political dimensions must
be addressed across all levels (Moeller et al., 2023; Stone et al.,
2024). Similar to critiques of the Multi-level Perspective frame-
work for socio-technical system transitions, the use of discrete,
ordered levels and hierarchies in theoretical frameworks does not
align with observations of food system transition processes in
practice (Geels, 2011). Instead, transition processes occur across
multiple dimensions at once, with parallel processes operating
simultaneously, suggesting that a food system transition
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framework should reflect the possibility of multiple entry points
and transition pathways. Fernandez-Soleto et al. (2024) show that
different barriers are present at different points along the transition
continuum. Therefore, understanding where farms fall on the con-
tinuum is important (Gutiérrez-Briceio et al., 2025). Furthermore,
engagement strategies might differ depending on an actor’s stage
of transition. Leitheiser et al. (2024) suggest that cognitive and
conceptual outcomes may contain more transformative potential
for actors whose possibilities (or ambitions) are limited to early-
stage transitions, while amplification of agency and strategy devel-
opment are more key for later-stage transitions.

Thus, transition frameworks should consider which stage(s)
agroecosystems or food systems in transition might be in rather
than assuming they start from level 1, allow for movement in mul-
tiple directions simultaneously rather than sequential progression,
and explicitly incorporate meso- and macro- level dynamics to
capture how barriers and enablers operate across scales.

3.4.2 The risk of dilution or cooptation of the
HLPE agroecology principles

The 13 HLPE agroecology principles identify ecological, social,
economic, and governance dimensions of agroecology to provide
a holistic framework for sustainable food system transformation
(HLPE, 2019). These principles—often combined with Gliessman’s
transition-transformation levels (Wezel et al., 2020)-are also nearly
ubiquitous as a structuring framework within agroecology.
However, symposium discussions revealed that these principles
mean “many things to many people,” reflecting a tension between
establishing core values while allowing for context-specific inter-
pretations and applications. This flexibility enables adaptation to
diverse farming systems and cultural contexts yet also provides
opportunities for dilution and cooptation of the principles (Moeller
etal., 2023). Historically, the dilution-cooptation tension has been
present in agroecology as a movement (LVC (La Via Campesina),
2015), and our findings suggest that as agroecology enters main-
stream policy (Anderson and Maughan, 2021), the tension
increases. Trkulja and Loconto (2024) highlight that this tension
can be seen playing out in the current policy landscape. Many
countries have fragmented policies that promote specific practices
or organic certification but lack a coherent approach to the inter-
connectedness of sectors within agri-food systems. Furthermore,
they show that current policies, Common Agricultural Policy pay-
ments, and AKIS systems are inadequately prepared to support
agroecological transition, potentially contributing to the dilution
of agroecology’s systemic principles and transformative potential.
This tension also exists in other alternative agricultural and sus-
tainability frameworks (i.e., greenwashing). Thus, the tension is not
unique and stems from fears of how alternative, potentially trans-
formative approaches are systematically diluted when they gain
institutional recognition.

As one way to combat this, Moeller et al. (2023) suggest using
“red flags” to identify when adaptation of a principle becomes
cooptation or dilution. These red flags aim to diminish the risk of
dilution by ensuring that the core values of agroecology are not
compromised. While Moeller et al. (2023) propose red flags for
evaluating agroecology project proposals, they could be extended
to serve as a research evaluation tool or governance instrument for
identifying principle dilution, e.g., when participation becomes
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tokenistic, or agroecology is reduced to input substitution. Other
research on sustainable urban transformations has shown that
reflexive governance and multi-actor collaboration can help insti-
tutionalize participatory approaches without losing their transfor-
mative potential (de Geus et al., 2024). Thus, reflexive governance
might help agroecology navigate this tension. For instance, an early
challenge to implementing living labs in Canada was that, while
actors understood and supported the concept at a high level, it was
challenging to implement it in practice, and thus there was a learn-
ing process to fully operationalize the living lab approach (Bancerz,
2021; Lévesque et al., 2025). Recognizing the explanatory limita-
tions of agroecology transition concepts can lead to more precise
political and scientific discourse, which reduces potential miscon-
ceptions in innovation and transition processes, and this can be
supported through the development of more nuanced theoretical
frameworks (Knierim, 2025).

4 Conclusion

This paper identified and explored conceptual and method-
ological tensions that arise when transdisciplinary knowledge
co-creation methods are applied to achieve agroecology transi-
tions, based on presentations and group discussions at a
November 2024 symposium. The four tensions highlighted sur-
round participatory research methods, knowledge mediation
systems, transition frameworks, and cooptation. Importantly, we
show that these tensions are not unique to agroecology transition
research but are also evident in other fields engaged in food
system transition research. The exploration of the tensions in a
broader agri-food systems perspective revealed shared method-
ological and theoretical challenges (e.g., power imbalances in
participatory research methods, limitations of linear transition
frameworks, and the risk of cooptation). These commonalities
suggest opportunities for mutual learning to strengthen food
system transition theories and methods across research and
practice.

These identified tensions point to fundamental reconceptual-
izations that treat AKIS as political and contextual rather than
neutral, adopt non-linear transition frameworks, and actively
address power imbalances in transdisciplinary research. Beyond
researchers recognizing these tensions, practitioners working with
agroecology living labs need operational guidance. First, because
agroecology living labs exist at the intersection of two fields that
are characterized by definitional flexibility, they might face double
the risk of cooptation and dilution that exists at conceptual, meth-
odological, policy, and implementation levels, but most acutely at
the methodological level, where flexible definitions make it difficult
to enforce rigorous participatory and agroecology standards.
Developing a “red flags” framework for agroecology living labs,
similar to those proposed for agroecology principles, could help
address this compounded vulnerability. These red flags could assess
power (re)distribution in living labs and whether transformative
intent is maintained when initiatives are scaled or institutionalized,
for instance, by establishing criteria for meaningful participation
and mechanisms for ongoing monitoring of power dynamics.
Second, investing in capacity-building programs for AKIS actors
with shifting roles (e.g., advisors and researchers) could help
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develop competencies for facilitating co-creation processes that go
beyond technical knowledge transfer.

Clarity at the conceptual and methodological levels is neces-
sary for successful real-world implementation. Therefore, by
reducing siloing and jointly addressing these tensions, we can
develop more effective approaches to support food system transi-
tions that account for complexity, power dynamics, place specific-
ity, and multiple change pathways.
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