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Farmer participation in the co-production of knowledge has been claimed to

have many benefits, including its capacity to address the knowledge intensiveness

and ecological specificity that underpins agroecology. The complexity of

agroecological knowledge systems have until now presented considerable

challenges to researchers looking to develop research practices adaptable to and

commensurate with the integrative ambition of agroecology. As with agroecology

in general, participation in research cannot be delivered in a one-size-fits-all

approach, with each case needing to be designed on the basis of numerous

factors, especially including the needs, objectives, and capacities of diverse

participants. This article presents a conceptual framework to explore farmer

participation in the co-construction of knowledge in agroecology. Through an

exploration of three UK-based participatory research projects we develop a

framework to better understand the practical challenges and opportunities for

deepening the co-construction of knowledge. Using a combination of field notes,

interviews, and survey data, the article concludes by o�ering practical reflections

on ways to co-design research based on the type of knowledge(s) produced, the

types of participation envisaged, as well as the needs and capacities of the research

participants themselves. The framework presented in the article is o�ered as a

tool to guide early stages of research design in order to balance the complex and

changing needs of researchers and their collaborators.
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1. Introduction

The evidence is now incontrovertible that industrial farming is pushing us to the brink

of our planetary limits (Campbell et al., 2017). From the depletion of natural resources to the

degradation of life support systems and widening inequalities, agriculture as it is currently

configured poses a major challenge today and for future generations. But what does it mean

to walk it back, to undo the damage it has caused?Much like the industrial project in general,

industrial farming was predicated on the outsourcing of “difficulty,” whether by drawing

on cheap pools of energy (i.e., fossil fuels), technology (i.e., repurposed weaponry), labor

and land (i.e., via the ex-colonies), or by outsourcing knowledge itself (i.e., via elite research

institutions and intellectual property). To reverse these processes will require the substantial

reintegration of these elements back into our food systems and in ways that ensure their

permanent regeneration and availability (IPES food and ETC Group, 2021).
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As a paradigm, “agroecology” speaks directly to this need to

restore and reintegrate —it starts from the perspective that food

systems cannot be considered as separate from natural and human

ecosystems: the healthy functioning of one depends directly on the

other (Gliessman et al., 2022). The principles of agroecology have

been built around this idea, not only prioritizing the recycling of

resources and nutrients, but that food systems also become more

just, by co-creating knowledge, ensuring democratic participation

in food system governance, and by honoring and restoring our

collective rights to know and understand the agroecosystems we

work within and around (de Molina et al., 2019).

As food and farming systems have modernized, knowledge

about them has been increasingly displaced. Modern agricultural

technology packages have shifted entire regions toward

monocultural export-oriented farming and displaced peoples

through processes of de-peasantisation and the capitalist

reorganization of agrarian relations (Pimbert, 2018). This is

reflected directly in the steady shrinking of the agricultural

workforce itself (Mortan et al., 2016): as farmers have been pushed

off the land, the knowledge they once held about that land has been

displaced or lost altogether. With the so-called “green revolution,”

for example, the need to know how to harness local sources of

fertility became essentially redundant, with the option to “buy in”

chemical fertility from the industrial system. While this approach

had some short-term benefits in terms of yield [though these

gains too have also been found to be overstated (Freebairn, 1995;

Stone, 2022)], it resulted in serious long-term harmful impacts.

These negative ramifications were in part because of a knowledge

paradigm that craves uniformity and struggles to accommodate

the radical specificity and diversity of agroecosystems (IPES, 2016).

In short, the paradigm of industrial agriculture has rapidly eroded

essential reservoirs of ecological knowledge and practice that have

sustained humans for millennia (Pimbert, 2018).

Agroecology is often said to be knowledge intensive rather than

input intensive. Indeed, much of the policy around agroecology—

and sustainable food systems generally—acknowledges this

challenge; that is, a one size fits all approach cannot work, and

that farmers and local actors are better positioned to create and

develop knowledge about the systems they work in (Pimbert et al.,

2021). Over the last three decades, there has been a significant

increase in calls to develop a range of processes which reintegrate

farmer and local actor perspectives, from multi-actor research

platforms [Like EIP-Agri (see Comegna and Sidorini, 2016)],

farmer-centered research projects [like Prolinnova (see Birke et al.,

2016)], farmer-to-farmer networks [such as those championed by

La Via Campesina (Rosset, 2013)].

While they all acknowledge the same problem, farmer

participation in research spans a wide range of different practices,

which, moreover, reflect contrasting models of knowledge

production and farmer and local actor agency. In some cases,

farmer participation in research is narrowly conceived as

a way to increase the uptake of agricultural technologies

among participants (e.g., Hellin and Camacho, 2017). In

other cases, farmer participation in research is presented as

part of a fundamental strategy toward food sovereignty and

agrarian reforms (e.g., Coolsaet, 2016). While the language can

easily overlap, the worldviews here are often fundamentally

at odds.

This paper sets out to explore what farmer participation in

research means from an agroecological point of view. What degree

of participation is desirable or even practical to expect from

farmers? Should everyone be paid for their time? Can farmers

design and implement their own research or do they always need

to collaborate with professional researchers? How should decisions

be made? And ultimately whose agency, whose interests, and what

ends are prioritized?

In pursuit of these questions we first review the literature on

farmer participation in agroecological research, situating it in a

broader set of emergent participatory research methodologies. We

then present three case studies featuring a variety of different forms

of farmer (and other non-academic) participation in research.

While each project is rooted in a different context and operating

at different scales, they share a common commitment to building

partnerships through the co-production of knowledge for food

system transformation. In each case, a description of the knowledge

co-creation processes is presented through an analysis of a range of

materials (interviews, questionnaires, and field notes).

Out of these three cases we offer new insights into farmer

participation in research conducted in the context of the

agroecological paradigm, as well as some of the key challenges

and future research trajectories of doing such work. In particular,

we offer a critical reflection on the role of the researcher in such

initiatives. The article concludes by offering a schematic (Figure 2)

of the dynamics of knowledge production and participation in

research processes which we hope will be useful to researchers

interested in exploring research co-design.

2. Background on farmer participation
in the co-production of knowledge

2.1. Farmer participation in agricultural
research

Aside from the now widely recognized fact that farmers have

always in a sense “participated” in research through their own on-

farm experimentation and countless generations of “trial and error”

(Rosset, 2013), more formal farmer participation and collaboration

with academic research organizations has itself a long history.

As the industrial agricultural research sector grew through the

1940’s and 50’s it became increasingly important to be able to

sell “technology packages” being developed by agribusiness and

promoted through research and development organizations. So

began a process of formally involving farmers to “improve” this

process, sometimes referred to as the “transfer of technology”

approach (Sontakki and S. P, 2017; Challob et al., 2020).

Over time, these processes have tended to become more

“participatory,” as recognition has grown about the benefits of

more substantially involving farmers in Research and development

process (Pansera and Owen, 2018), sometimes referred to as the

“participatory turn” in research practice (Irwin, 2001). Through

outreach efforts like the “training and visit system” there emerged

the framework for the modern agricultural extension system

(Hayward, 2019). In general, the trend has been toward spatial

decentralization (while maintaining centralized “intellectual”

control); for example, farms have always provided useful testing
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grounds for applied research with added benefits of “ground-

truthing” research products (Chambers, 2021). Such an approach

is now standard practice for Research and Development in many

mainstream research organizations.

Alongside top-downmodels of farmer participation in research

there have been prominent examples of more bottom-up research.

Here the research methodology has tended to be more substantially

about increasing farmer autonomy—especially from the hostile

environment of corporate agriculture—but also often with some

degree of NGO or researcher support. These initiatives tend to be

Global South focused, drawing on much larger peasant farming

communities compared to the Global North (see Rosset et al.,

2019). Notable examples include the emergence of “campesino

a campesino” horizontal method in Guatemala in the 1970s,

and the “political-agroecological training schools” promoted by

La Via Campesina from the early 1990s (McCune and Sánchez,

2019).

More recently, organizations like ANAP in Cuba have

continued this legacy, demonstrating what Holt-Giménez (2009)

calls the “most dramatic success stories” of “farmer-driven

agroecological” innovation, helping the entire country transition

to low-input, small-scale systems in the wake of the collapse of

the USSR (Holt-Giménez et al., 2010). These successes were in

no small part due to a deliberate inversion of the dominant top-

down paradigm of research, when ANAP “decided in 2001 to

reduce its dependence on external financing and technical advisers,

and transformed CAC into a movement among the organization’s

members” (Rosset, 2013). Though Global South focused, these

movements have remained a powerful store-house of influence and

inspiration to related movements in the Global North (Anderson

et al., 2018).

Given this long and complex history, a huge diversity of

different agricultural practices have been the focus of research

participation. In the literature, many of examples are output-

focussed; in particular, plant breeding (Njukwe, 2015) and varietal

trials (Timsina et al., 2016) which due to its amenability for on-farm

experiments, and farmer involvement has remained popular among

researchers, often focused on yield, drought and disease resistance

(Roschinsky et al., 2016; Adamsone-Fiskovica and Grivins, 2021).

Others include transfer and adoption of specific technologies (e.g.,

Cook et al., 2018), irrigation systems (e.g., Uphoff, 2019), and

techniques for climate change adaptation (e.g., Karanja et al., 2017).

Beyond technology transfer approaches, a growing number

of studies have taken a more “farming systems approach”

approach (Behera and France, 2023), looking at things like farmer

participation in soil health monitoring (Head et al., 2020), water

quality (Taylor and Van Grieken, 2015), as well as nurturing

local and informal innovation processes (Djohy and Nchor, 2020),

open-source digital tech development, as well as numerous studies

which have sought to construct meaning with farmers about

agricultural policy, the role of indigenous knowledge, and social

movement building (Hellin and Camacho, 2017; Salembier et al.,

2020; Richardson et al., 2021). Politics aside, in many ways farmer

participation in research approaches are driven by a shared idea;

i.e., that research must more accurately reflect the “real world,”

recognizing that innovation, research and development processes

are complex and require input from multiple actors, and need to

emerge iteratively and adapt to place.

Despite these commonalities there is still a pronounced tension

in farmer participation in research in terms of how farmers

participate, and how their agency is framed, echoing the historic

bottom up/top-down binary, that Bakker et al. (2021) calls the

difference between being “collaborative” and “consultative.” As we

have seen with mainstream processes, this has been about framing

the farmer as passive—at best a consumer of products and packages

that they must be convinced to buy, en masse. As such, many

of these research projects only involve the farmer at very specific

stages, often in order to get their opinion on prototype technology.

By contrast, other studies have made substantial efforts to, as

Gkisakis and Damianakis (2020) put it “rethink the roles of ‘users’

in [innovation] processes,” by including them much earlier in the

research process, and consistently throughout, so that research

agenda can be shaped and iteratively developed by them as co-

producers of research and knowledge. Here the researcher moves

from being the knowledge “validator” to a “facilitator” or at least

a co-inquirer. Interestingly the divide is by no means polarized,

with increased calls either for shared objectives to be recognized

(Chambers, 2021), or where acknowledgment of mutual needs has

emerged over time (Ashby, 1987; Bakker et al., 2021).

Despite enthusiasm for farmer participation in research,

another commonality in the literature is the recognition of the

complexity of such research dynamics. That said, how to hold this

complexity is rarely specified. Indeed, the so-called “participatory

turn” has brought with it the implication of increased cost, and

there is a recurrent concern in the literature highlighting the lack of

institutional and financial support. The upshot of this is that given

the complexity and diversity of possible research contexts—and

despite the interest in the literature—very little is known about how

to do this research well, especially in a way that doesn’t unwittingly

reproduce power dynamics and/or result in low quality research.

2.2. Farmer participation in agroecological
research

In the literature, agroecology is routinely described as an ideal

context for high quality farmer participation in research. One

of agroecology’s central tenets is the “co-creation and sharing of

knowledge” (FAO., 2023), which, as Gliessman (2018) puts it, is

rooted in ‘[valuing of] all forms of knowledge and experience

in food system change.” Building on this idea, Coolsaet (2016)

outlines what he describes as “an agroecology of knowledges”;

that is, a counter-hegemonic engagement with modern agronomic

science, through the recovery and co-production of situational,

environment-specific knowledge, and the reskilling of farmers.

While agroecological researchers have explored specific

practices for including farmers—integrated pest management

(Deguine et al., 2021), tool design (Giotitsas and Ramos, 2017),

plant breeding (Colley et al., 2021) are common examples—farmer

participation in research in agroecology remains overwhelmingly

focused at the level of principles (Altieri, 2016; Richardson

et al., 2021). In many ways this is understandable, reflecting

agroecology’s emergent and counter-hegemonic status, especially

when compared to mainstream research approaches. Moreover, the

development of agroecological research practice has been further
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hampered by low rates of funding (Moeller and CIDSE, 2020)

and even aggressive push back against mainstream agricultural

research (Vanloqueren and Baret, 2009). The under-development

of agroecological research is deeply constrained by the mainstream

politics of knowledge and the lock-in of the agro-industrial food

system. Agroecological knowledge thus not only aims to improve

agricultural science but to actively contest and transform the

dominant knowledge regime—which may take decades, even

centuries, to overturn (Levidow et al., 2014).

While existing agroecological research principles foreground

cognitive justice, farmer inclusion and even being “farmer-led”

(FAO., 2023), few attempts to systematize this process have been

made, meaning we lack answers to many important questions. For

instance, what extent of participation can realistically be expected of

farmers given their different capacities? Is full farmer participation

and involvement always good, or do different research objectives—

and different types of knowledges involved—demand different

degrees and modes of participation? For example, consider the

different modes of participation and ways of knowing required

by a large quantitative study involving many replicates over

multiple locations, compared to studies examining cultural or

traditional knowledge or field-scale trials emerging from locally

specific needs. All (we would argue) are needed in the effort

to research agroecology, and all require the input of farmers;

however, they might each require crucially different skills and

degrees of input from researchers and farmers. Exactly which

knowledge and research objectives match with which mode of

research participation remains poorly understood.

This gap between theory and practice in agroecological research

has been known for some time. The often-cited paper by Wezel

et al. (2009; p. 27) helpfully pointed out that agroecology operated

in three main domains—as “a science, a movement and a practice”

(SMP)—on the one hand pointing to agroecology’s pluralistic and

transdisciplinary DNA, while on the other indicating that these

multiple domains were being used inconsistently and causing

“confusion.” It is telling perhaps that this paper has largely been

taken up, not as an area to be worked on, but as a slogan for

agroecology’s multi-facetedness and transdisciplinarity (e.g., FAO.,

2023). Instead, we argue the Wezel et al. paper represents some

of the unfinished work of thinking about how to bring coherence

to agroecology’s multiple domains of knowledge and practice; that

is, to think about how agroecological research creates knowledge

and engenders participation based on different needs and objectives

of participants (see Table 1). In this article, we return to this early

three-part SMP framework to probe pending questions relating to

the different modes of participation and ways of knowing involved

in the co-production of knowledge for agroecological transitions

and transformations.

As Wezel and Soldat (2009; p. 13) suggest, agroecology as SMP

is a field “that integrates different disciplines to finalize a more

systemic approach” to research, but that this work is “still under

development.” In order to better understand how different types

of knowledge and participation are at play across these “different

disciplines,” which change and interact depending on their context,

we present a schematic here (Figure 1). The schematic is built

around two “axes”; first, from left to right, the schematic moves

from “abstract” (i.e., generalisable and repeatable) knowledge to

that which is more “applied” (i.e., experiential or place-specific

TABLE 1 Elaboration of the “science, movement, practice” framework.

Research
dimension

What knowledge
does it tend to
emphasize?

What kind of
participation is
incentivised?

Scientific • Abstract

• Repeatable

• Generalisable

• Large numbers of

participants

• Designed by ‘professionals’

• Passive participation

Movement-

focused

• Relational

• Process focused

• Politically/socially

relevant

• Medium to large numbers

of participants

• Designed by movement

participants

• Co-production/-design

Practice-focused • Applied

• Experiential

• Place-specific

• Smaller number of

participants

• Validation by users

• Active implementation by

users

• Co-production/-design

Source—Authors’ own elaboration based on conceptual framework first set out inWezel et al.

(2009).

FIGURE 1

Dynamics of knowledge production and participation in research

processes (simplified version). This schematic is a representation of

the dynamics of knowledge co-production and participation in

research processes. The lateral axis represents a spectrum of

knowledge from abstract (i.e. generalisable and repeatable) to

applied (i.e. pragmatic and experiential). The vertical axis represents

the spectrum of participation from “active” to “passive”.

rooted in a pragmatist worldview). This reflects what Creswell

and Creswell (2017) differentiate as different research paradigms—

one focusing on the production of knowledge that is useful in

practice and adapted to place (pragmatism), versus knowledge that

is created for generalizability to inform an abstract or “placeless”

knowledge (rooted in a positivist research paradigm). This latter

kind of knowledge can be useful in terms of developing academic

theory and for policy-making at larger scales of organization

(regional, national, international, etc.) and for cross-comparisons

between places using standardized measurements. The former
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knowledge (applied) is useful for learning, planning and developing

practice in processes of agroecology transition on farms and in

territories. As we will discuss later, Creswell and Creswell (2017)

also delineate a transformative research paradigm that seeks to

strategically combine these approaches and knowledges in an

intentional orientation toward mobilizing knowledge for social

justice and sustainability. This transformative research paradigm,

we argue, is a vital concept to make sense of a more nuanced,

contextual and strategic approach to knowledge co-production

for agroecology.

The second axis—the “participation axis,” which from top

to bottom moves from “active” to “passive”—represents the

degree to which the subjects of knowledge production (i.e.,

farmers, but also other groups) are involved in the co-production

process. This axis is reflective of existing models that have been

developed to characterize participation in public life, knowledge

production and institutions. For example, Arnstein’s (1969) ladder

of participation presents a spectrum of participation from low

(“non-participation”) to high (“empowerment”).

For both axes, we contend that there is not necessarily a

normative directionality, but that each have validity depending

on the specific needs and contexts in question. What is

important, we argue, is that knowledge co-production processes are

collective social processes rooted in commitments to progressive

transformation of socio-ecological systems and cultures. There are

strategic choices that are made, collectively, by those seeking to

mobilize knowledge to deploy processes that are best suited for the

situation at hand. Rather than saying full participation and specific

knowledge are good and abstract and passive participation are bad,

we argue for a more nuanced, situational, strategic position that

transgresses these binaries.

In the analysis that follows this adapted framework is used as

a lens for our three case studies to understand the different ways

in which they enacted research participation and knowledge co-

production. In the end we return to and update this framework

considering our results and discussion.

3. Methods

This research focuses on three action research case studies

conducted between 2018 and 2022 at various locations in

England and Wales. The case studies were selected as examples

of agroecological research to varying extents co-designed and

implemented with farmer and/or non-academic participants.

While this study employed a mixed-methods data collection

approach, care was taken to ensure equivalence across the data and

all case studies draw on the following data types (summarized in

Table 2): field notes; surveys or feedback forms; interviews; and

records of reflective processes with participants.

Data was initially gathered as part of the process of

documenting the research process and of assessing the impact of

the research activities. Semi-structured interviews (n = 12) were

conducted by the first author with a mix of project participants

and collaborators to understand the ways in which the research

process had been experienced as either enabling or disabling.

Surveys (for cases 1 and 2) were distributed and focus groups held

(case 3) (n = 109) using similar questions to further understand

the participant perspectives on the types of knowledge and modes

of participation which were featured in the research. All data

generated was then analyzed in Nvivo to examine the mode of

participation and knowledge co-production expected, experienced,

or intended by participants.

The SMP framework described above was used as a top-

level coding structure to organize experiences into the three main

domains of action for agroecology (elaborated in Table 1). The

framework was adapted slightly for the purposes of this study by

adding in each case an assessment of whether participants found

the experience “disabling” or “enabling.” Following Anderson et al.

(2019) we consider “enabling” to denote factors that “support

communities to self-organize in ways that reflect the principles

of agroecology whereas disabling factors undermine the agency

of niche actors to develop agroecology.” As such, our analytical

framework also foregrounds the enabling (or disabling) of a

community of practitioners who, in keeping with agroecology’s

“integrative” aspirations, bring a wide range of different needs

and objectives. This article thus contributes to the co-design of

agroecological research, in all its forms.

4. Case study descriptions and findings

In this section, we briefly describe each case to provide

an overview of the context and objectives (Table 2). While

each case was rooted in a different context and operated at

different scales, they shared a common commitment to building

partnerships through the co-production of knowledge for food

system transformation. The results are presented using a similar

structure in each case with a short summary followed by material

from each of the three aspects of the SMP framework.

4.1. Case study 1: bioindicators pilot study

The Bioindicator Pilot Study was a research project

commissioned in 2021 by members of The Landworkers’ Alliance,

facilitated and delivered by the Centre for Agroecology Water and

Resilience (CAWR) and the Organic Research Center. Its main

aim was to use four on-farm research activities (three in England,

one in Wales) in order to better understand (a) the reliability of

non-crop plant bioindicators (i.e., “weeds”) as a soil diagnostic

tool; and (b) the suitability of bioindicators as a tool for use by

farmers in arable systems. While the research design was very

much researcher-driven, farmer guidance and participation were

central, with four fieldwalks used as a way to gather participant

feedback and iteratively develop plant bioindicator methodology.

Following the fieldwalk activities, a farmer field guide to plant

bioindicators was developed and distributed (see Maughan and

Amos, 2022 for link to guide). Due to its balance of abstract

knowledge (i.e., the existing research on plant bioindicators) and

pragmatic/applied knowledge through the farmer’s field guide, as

well as its moderate levels of participation we have placed this case

study close to the center of our elaborated schematic (see Figure 2).

This reflects the needs of the participants for research outcomes

and processes which could be easily navigated by non-specialists

while also remaining rigorous and adaptable to their contexts.
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TABLE 2 Summary of case studies.

Case study name → Bioindicators pilot study Farm hack UK Field learning

Period of research 2021–2022 2019–2021 2018–2020

Research themes Non-crop plants (“weeds”) as a soil

diagnostic tool; Bioindicators; Soil

testing

“Appropriate Technologies”;

Open-source technologies; Knowledge

commons

Field trial methodology; Biodynamic

soil amendments; Biodiversity

Key partners The Landworkers’ Alliance

Centre for Agroecology Water and

Resilience (CAWR)

Organic Research Center

Farm Hack UK

The Landworkers’ Alliance

CAWR

Torth y Tir (TyT)

CAWR

Initiator Landworkers’ Alliance Farm Hack TyT

Outcomes Field guide Four workshops Farm Hack Report

Four Farm Hack events

Research findings report AGM report

[in person]

Numbers of participants 93 (over four workshops) 590 (across 11 events) 20 (over 2 years)

Gender of participants (based on

surveys)

Male (44.4%) Female (50%) Other

(1.9%) Not stated (3.7%)

Male (38.5%) Female (48.7%) Other

(5.1%) Not stated (7.7%)

No data

Survey respondents 54 43 12 [2 focus groups]

Interviews 5 6 2

Research participation typology Researcher-led Participant-led Participant-centered

4.1.1. Movement
Of those surveyed, 83% strongly agreed or agreed that “Overall

my experience of the Bioindicator pilot project was positive,”

suggesting an enabling environment for knowledge sharing and

participation. After coding, interviews revealed a similar picture

with respondents identifying majority enabling experiences. This

was particularly the case for movement knowledge – i.e., knowledge

and skills in terms of collaboration, networking, relationality.

For instance, 72% of those surveyed were to “a great extent” or

“somewhat” more “likely to engage in farmer-to-farmer knowledge

exchange activities.” Interview respondents highlighted post-event

networking, the collaborative skills foregrounded and required, and

the strong sense of trust and connection that came from “different

way of doing research” in particular they “enjoyed eating [together]

and building trust that way.”

Despite many indicating they would seek out more “farmer-to-

farmer” activities, this did not appear to develop directly from the

events themselves, with more than half (58%) reporting that they

had either to aminimal extent or “not at all” “kept connections with

other participants I met on the day” compared to 32% who had to

“a great extent” or “somewhat.” Indeed, interviews respondents also

highlighted a number of barriers to network development including

(on one field walk) there being not enough farmers present to

make connections, or—conversely—feeling like farmers themselves

wouldn’t be interested if they weren’t farming: “my work is

ecological surveying, I would like to think that farmers would hear

my knowledge but I am not from a farming background.”

4.1.2. Practice
The Bioindicators project was strong in terms of its translation

into individual practice, with 74% of respondents having

“somewhat” or “to a great extent” increased their visual monitoring

and assessment of the land they manage. Some accounted for this

by pointing to the fit between the Bioindicator method and their

“continual refinement of agricultural management techniques,” and

that it was easy to “to take back to my setting,” with another

suggesting the process left them with “practical learning of useful

tools that could be immediately implemented back in situ.” That

said, some had a different experience, saying it was hard “to

remember all this knowledge” and yet another reporting that

“scoring system [was] not useful” and that their understanding of

the bioindicator interpretation got “somewhat lost in the process.”

Overall, however, it was clear that there was a widespread hunger

to learn about non-crop plants and use them as a tool for “reading

the landscape,” particularly as an easier and more accessible

alternative more technical and lab-based testing. This may have

been responsible for sending participants away with a renewed

enthusiasm for playing a more active role in monitoring the lands

they manage. As one respondent put it

It has made me view weed species in a different way and

sparked an interest in what the weeds may indicate about the

farming system and soil [. . . ] This was a great project to start

engaging people in weeds and unwanted species and what they

might mean—much easier than sending off soil samples and

lab testing!

4.1.3. Science
While many could see the application in their own work,

this may have been in spite of rather than because of rigor and

coherence afforded by the process in terms of scientific knowledge

production processes. Indeed, despite many reporting they were

able to adapt methods to their context, a comparatively few

ended up using the method itself (41% little/not at all compared

to 50% somewhat/a great deal). Indeed, while some reported

enabling elements such as learning “the basics of doing a field

survey” or of appreciating increased botanical knowledge, more

respondents mentioned aspects that were disabling of participation,

including fears about precision, absence of details on soil health,
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FIGURE 2

Dynamics of knowledge production and participation in research processes (elaborated). This schematic is elaboration of Figure 1 based on case

study findings. In additional to the dynamics outlined previously, the schematic now delineates a four-part typology of researcher-participant

interaction (described in detail above) and the related research “priorities” which each typology tends toward. The schematic also locates (using a

yellow diamond) the three case studies (C1-3) alongside a series of other well-known research paradigms (i.e. positivism, citizen science, PAR, etc.).

Though they are marked with a single point, each one of these occupies an approximate location.

and difficulties with the “rather lengthy meeting due to the number

of assessments.” Interestingly some respondents appeared to blame

themselves for technical shortcomings, saying, “[I] didn’t know

enough plants for it to be practically useful by myself back at the

farm. I need to learn more.”

Overall, the bioindicators project appeared to succeed

in creating an enabling environment for movement- and

practice-based knowledge, catalyzing connections between and

development of practices among participants. It was less successful

perhaps in terms of its promotion of scientific knowledge

and participation; that said, this could have been due to the

underdevelopment of the science of plant bioindicators itself.

Enabling participation of this kind of knowledge production may

be challenging when methods are not set and evidence not yet

fully established.

4.2. Case study 2: farm hack

Farm Hack first came to the UK in 2015 and (at time

of writing) a further twelve events have been held, including

two Soil Hacks and three Lady Hacks (aka “The Women’s

Farmworking Weekend”). In the UK, Farm Hack describes itself as

“a collaborative network of farmers for more sustainable farming”

(website, n.d.). Farm Hack advocates a “commons” approach to

knowledge, focusing on skill-shares aimed at new entrants, and the

development and promotion of “appropriate” and non-proprietary

technology. Farm Hack is included in this study mainly for its

focus on tool development, which is done often in a trial and

error manner, but also because of its emphasis on knowledge co-

production, which, in line with agroecological principles (Utter

et al., 2021), is understood to happen in a distributed and
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radically situated process. In short, Farm Hack provides a rare and

compelling example of the co-production and systematization of

new knowledge developed “on the ground,” routinely without the

help of formal research institutions or methods.

Organisationally, Farm Hack is decentralized with new

coordinating groups independently organizing “hacks,” which in

many cases are built around sharing experimental tool designs,

agroecological knowledge in general, and fostering discussion and

networking of various kinds. In some cases, the events are used

to advance collective knowledge by co-building a new tool, or

modifying existing ones. The first author has attended numerous

Farm Hack events since 2015, contributing in various ways to

the organization and delivery of the events themselves, and with

one event (2019) being substantially involved in the design and

coordination activities. In 2020 the first author of this article co-

led a systematic review of the Farm Hack UK network to assess

its development and impacts to date and what scope it had to

improve in the future. In terms of its position on the knowledge

and participation axes (Figure 2), we placed Farm Hack toward the

top right. This reflects the needs of the participants for research

outcomes and processes that are adapted to place and which

maximize participant autonomy.

4.2.1. Movement
Overall, we found that respondents reported resondents

reported an enabling environment for participation and

knowledge exchange. Overall, 85% of those who attended

Farm Hacks observed an impact in a specific area of their

practice and 95% said they are planning to attend another

event in the future. This was particularly true in terms of

movement knowledge and participation: Of those surveyed,

88% reported feeling better connected with other farmers

and growers through developing social connections and

networks with others around a common purpose. A similar

picture emerged from interviews and written responses,

which highlighted the powerful catalyzing effect of events,

strengthened social networks, as well as a strong sense of

collective knowledge and participation, leading to political and

organizational knowledge:

“The most important thing that I found was that I was not

alone in trying to solve these problems. Being able to work with

people afterwards is something that I value, as it means that

FarmHack is not a single event, but a constant process, just like

the farming we do.”

Despite this enthusiasm, a number of areas were highlighted as

problematic including communications before and after events, a

lack of participant diversity, and especially shortcomings in terms

of co-design and facilitation processes. As one participant put it

“by far the biggest challenge is the post-event level of community

facilitation that’s needed to maintain that energy, and people’s

willingness to contribute to this process.” Another participant

suggested the “high workload, low income for organizers and

or a lack in sufficiently skilled facilitators” contributed to

these shortcomings.

4.2.2. Practice
In terms of practice, there was a clear sense of the advantages

of Farm Hack in terms of its practical focus, resulting in industry

specific research processes:

“As a direct result of being able to consult with 15 market

gardeners at Farm Hack Wales I was able to gather evidence

that [an] original [design] brief needed to be changed [...]

This process was directly helped by a specific problem solving

discussion at Farm Hack Wales, with a lot of direct advice and

help from farmers who are interested in improving the kit and

design systems of their farm and as attendees of Farm Hack

Wales were motivated to help and advise.”

In terms of participation, some respondents highlighted

disabling aspects such as remote location, poor public transport,

and inconvenient time of year for farmers and growers. And while

some loved the practical format and content element, this could

be uneven, and, depending on the skills of the facilitator, could be

“challenging to involve everyone from start to finish on a project.”

4.2.3. Science
With Farm Hack, abstract, scientific knowledge production

processes didn’t feature heavily. Many highlighted things they had

learned about, though didn’t provide much detail. One exception

to this was concerns about co-design method, especially whether it

could be easily documented as a means to link Farm Hack events.

As one respondent put it, there should be “More emphasis on

writing down method from a build project, so participants could

have a plan to build their own [...] They should have proven

designs More of them and better integrated into the process of

documentation and links between each farm hack.”

Overall, the image that came through was a thriving

participant-led network with emphasis not necessarily on abstract

or even practical outcomes but rather the relational aspects of

movement capacity building. That said, being participant-led and

decentralized the delivery of this was sometimes uneven and in

need of improvement.

4.3. Case study 3: “field learning” project

The final case study, the “Field Learning” project, formed

in 2018 as a way to explore how to engage in and co-produce

agroecological knowledge on a community-supported farm. The

focal point for this project was the “community supported bakery”

Torth y Tir (TyT) which was searching for ways to engage

members and other local growers in the collective governance

of the farm. Following a participatory process, the group opted

to use the framework of a “participatory field trial” (i.e., a field-

based experiment planned and implemented by a large group of

people) as a way to focus their investigation. With researcher

support, the group then co-designed and implemented the field

trial which examined the impact of a biodynamic soil amendment

on marketable yield of the wheat crop and in-field biodiversity.

In terms of its position on the knowledge and participation axes

(Figure 2), we placed “Field Learning” toward the bottom right
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of the schematic due to its place-specific knowledge objectives

involving relatively passive participation. This reflects the needs

of the collaborators for research outcomes and processes that are

adapted to place but which did not put too onerous demands

on participants.

4.3.1. Science
Attendees during two focus group sessions identified roughly

equal numbers of enabling and disabling elements. Unlike the

previous two case studies, Field Learning participants tended

to highlight the advantages in terms of scientific knowledge

production processes. For example, respondents noted in particular

the benefits of having a year-long experiment to structure meetings

throughout the year, the benefits of having a researcher to help

with experimental design, but also to help facilitate the process

in general. While not always a feature of scientific enquiry,

participants particularly found the process of completing a planned

process and getting “positive results” enabling: “We completed the

experiment as planned and got some positive results [...] it was

a success, we put time in we created a group and we did the

experiment and that first year.”

Some disabling aspects were highlighted, however, especially

the technical demands of data collection, not understanding the

causes underlying the results obtained, or that “science” itself could

end up displacing other ways of knowing:

“when you say the word ‘science’ and you know . . . it’s more

powerful than the word God it seems and and, therefore, and

therefore yeah it just naturally seems to sort of take up the space

in the middle.”

4.3.2. Movement
Enabling elements of movement knowledge production

processes included a strong sense of connection, collaboration

generated by the research process. Respondents highlighted the

way the process reduced the “isolation” of farmer participants, and

that it really was “the relationships between the farmer and the

researcher is what makes it work.” Beyond this, one respondent

also noted the power of a collaborative process which brought

people into the usually un-peopled agricultural space:

“I don’t know, culturally and in the cultural context within

it, within which this was set and getting people onto a wheat

field, which is something you normally just drive past [...] To

do something like this is really quite radical.”

Field Learning was generally felt to be more disabling in

movement terms. While many enjoyed activities themselves, many

cited problems with maintaining connection and communication

between events. Respondents also cited that as time went on

there was a need to “reach out to more farmers and growers

to get more involvement,” and a few others citing “geographical

distance” and that it “would be nice to see wider involvement

locally.” Others noted the role that “technical aspects left to the

facilitators/scientific advisers” resulted in an urgent need for “more

sense of shared responsibility.”

4.3.3. Practice
Like the movement category, Field Learning was also generally

considered to be more disabling than enabling in practice terms,

with respondents citing elements such as fitting in attendance

around the growing season, accessing the farm from far away,

overly technical procedures, with one respondent (the head grower

at the farm) saying “I did find later on when the bakery was up and

running and I have less time that it became more of a demand to

be able to participate, because the economic ax was swinging over

my head.” Furthermore, this consolidated the sense that the project

couldn’t have happened without researcher support: “the amount

of chasing people and arranging dates and following up on emails

and stuff is just too much as I’d say for a farmer.”

That said, in practice terms having a researcher-led process did

mean that “stuff got done,” with many participants citing “learning

new skills” in the field, being given space to experiment when

normally farmers are just “someone that gets on with [farming],”

rather than engaging in research. Most enabling of all though

was the payment for the host farmer’s time and resources used:

“we wanted to [participate] but nonetheless we still had to be

[financially] viable, viable, so [...] that you can reimburse them that

time was essential really.”

Overall, Field Learning was a successful project which

introduced the basics of bio-physical agroecological research

practice to participants. That said, there were clear trade-offs

between delivery (which was researcher-driven and led) and the

project’s ability to engage participants in processes of collective

learning and capacity building.

5. Discussion

The co-production of knowledge for agroecology involves a

wide range of approaches, practices and knowledges that reflect the

breadth of agroecological practice and knowledge itself. Across the

three case studies, it was clear that the context (i.e., the objectives,

needs, capacities, etc.) of research participants varied substantially

and engaged in different ways with three types of knowledges—

those that emerge from practice, from social movements and from

scientific procedure. While each case was overall successful in

its aims, the results revealed issues that could be addressed to

increase the efficacy of knowledge co-production for agroecology

transitions. These issues, described in the next sections, are

not only specific to these cases, but are present in agroecology

research practice generally where participants must contend with

the particular context and the relational nature of co-production of

knowledge as a social process.

5.1. Governing resources equitably

How resources are allocated for research and knowledge work

is highly uneven in multiple ways. Firstly, at the project-level,

agroecological research can be more expensive to implement than

conventional research. Use of participatory methods, for example,

often entails remunerating longer durations of “staff” or participant

time. While extensive active participation of participants is not

always possible—or even desired—taking seriously the resource
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needs of participants will likely lead to better quality research

outcomes, and ultimately a better fit between scientific, movement

and practice dynamics. In some of our cases, the research

wouldn’t have been viable without paid time for participants,

most notably with Field Learning (Case 3). Moreover, many of

the disabling aspects identified by participants from the other

cases could have been addressed with more resource, such as

funding to subsidize costs (like travel and subsistence), but also

training to deal with the challenges of co-delivering agroecological

research. As one respondent put it, it can be “more challenging

to create and work with people to have a more participatory

free flowing type of agenda” or “Introducing people into co-

creating design process.” This is consistent with the theorisation

of participatory research which begins from an acknowledgment

that all knowledge and expertise are widely distributed, partial and

situated (Fine, 2008) and therefore require more involved processes

of research design.

In particular, having funds to pay for facilitation training

(or alternatively to pay for external professional facilitators)

was a shared concern across the case studies. As other

research practitioners have demonstrated (Geilfus, 2008), the more

participatory the research, the more important “process” becomes.

Indeed, the participatory element in agroecological research is often

seen to be at the heart of its political intent, requiring what Kindon

et al. (2007) call the “iterative combination of critical thinking, and

a jointly agreed normative orientation for action”; it is this extensive

process “that gives the research its potential for emancipatory

socio-ecological change.”

Secondly, beyond individual research projects, agroecology

research in particular is structurally marginalized in agricultural

knowledge and innovation systems. For example, a recent study

found that between 0% and 2.7% of funding from the EU

for agricultural funding to the U.N.’s Rome based agencies

went toward agroecological projects (Moeller and CIDSE, 2020).

While each of our case studies aimed to produce knowledges

important in processes of agroecology transition, none of them

had access to any significant source of public funding. In

fact, the authors of this paper co-applied for a grant to the

European Commission EIP-Agri program to support the expansion

of Farm Hack. The EIP program was intended to support

multi-actor groups to foster competitive and sustainable farming

and forestry that ’achieves more and better from less’ and

grants are awarded to tackle a certain (practical) problem or

opportunity which may lead to an innovation. However, in

practice these programs privilege the translation of scientific

knowledge into practice, setting Farm Hack (focusing primarily

on practical and movement knowledge) at a distinct disadvantage.

Furthermore, these programs are rooted in a neoliberal market

understanding of innovation (Anderson and Maughan, 2021)

that can easily erase the value of movement knowledge and

displace practical knowledge that doesn’t conform to the prevailing

model of productivist profit driven innovation. It is important

to acknowledge this as it often makes the already difficult work

explored in this article much harder, making our collective efforts

at movement building across research contexts and communities

an indispensable part of agroecological research and knowledge co-

creation.

5.2. Adapting to changing roles and
responsibilities

Agroecology represents a fundamental paradigm shift in the

way we think about our food and farming systems—and this is

no less true of the co-production of knowledge and research in

agroecology. Some of the central operating principles of knowledge

co-production are (inter alia) holism, place-specificity and the co-

existence of different ways of knowing (HLPE and FAO, 2019).

This often means that the researcher, like the agroecological farmer,

must be able to adapt to context and fulfill a wider variety of roles

than they have historically. As already discussed, the remit of these

roles will depend on the particular research approach in use (see

Figure 2), though a key role highlighted by the case studies was

the “researcher as facilitator.” The prominence of this role has of

course to do with the specific needs of those involved, where—

as represented on the elaborated schematic (Figure 2)—three of

the four researcher roles have to do with channeling less what the

researcher wants, and instead focuses on the capacities and interests

of research participants.

The importance of facilitation highlights again the importance

of the co-production of knowledge as a process as much as an

outcome. The success of a research project can, in short, depend

on the skills and (as one respondent put it) “the strength of the

facilitator,” with many respondents pointing to shortcomings in

this area. This is especially true when the co-production process

involves high relational investment to negotiate the different forms

of SMP knowledge at play. This research revealed that facilitation

must be understood to encapsulate a wide variety of research and

design processes, such as including participants in research design,

in particular using “iterative” processes to continually identify

and update participant needs, and building them into the overall

research method.

Across all case studies, despite being explicitly farmer-focused,

all groups weremade up of participants from different backgrounds

(e.g., researchers, extensionists, technology specialists, community

organizers, and artists). This was an organic feature of the research,

emerging from participant input, reflective of the idea of creating

a “dialogo de sabers” (wisdom dialogues) and the principle of

involving the “most affected” now commonplace in the praxis of

food sovereignty (Chappell et al., 2013; Maughan et al., 2020). The

co-production of agroecological knowledge is thus not necessarily

about exclusively researcher-farmer interactions, but instead the

interactions between many different kinds of food systems actors.

Interestingly, respondents sometimes expressed unease around this

new proliferation and diversity of roles, either noting the lack of

farmers or, conversely, fearing rejection by farmer-participants.

This, we suggest, is indicative of a frontier for agroecological

research, which must be overcome if it is to deliver on its

“integrative” aspiration; as one respondent put it “Being the best

possible farmer is not something you can do on your own [...]

agriculture is not just an individualistic rural enterprise—it is a

shared human endeavor.” Researchers must be prepared for this by

accommodating different perspectives, abilities, and needs through

varied activity design.

While shared, this responsibility sits substantially with a

paid researcher—often they are the de facto mediator, “principle
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investigator,” and facilitator, and even in genuinely farmer-led

processes they will need to adapt to multiple roles, many of which

aren’t traditionally in the wheelhouse of the researcher. There are

many advantages here, not least disruption of the out-dated binary

of “researcher and researched.” While desirable, there is also a

burden of responsibility that comes with this that must be tempered

with a searching reflexivity. If not addressed, in these less widely

practiced modes the research may unwittingly reproduce errors of

traditional research, not least forcing participatory processes when

they are not appropriate or desired.

5.3. Foregrounding of movement-focussed
objectives and processes

One of the most important findings of this study was

the preponderance of participant interest in what we describe

as “movement-focussed” research dimensions, meaning: (a) the

relational and collaborative dynamics significant to movement

building and (b) the importance of research emanating from

collective processes of strategizing and mobilizing for change. As

is evident in the literature on the co-production of research (e.g.,

Utter et al., 2021), in processes that privilege the science and

practice dimensions of agroecology, research is often detached from

social processes of change and thus typically privilege the priorities

and methods of science and productivism. In each of our three

cases, an intentional and systematic collective process was planned,

intended to respond to the priorities and aspirations of collectives

working toward transforming food systems and society in each of

the three projects.

While there is a risk in the practical and scientific

epistemologies being detached and overpowering “movement

knowledges,” it is important to acknowledge the vital interaction

between the knowledges of movement, science and practice for

achieving a transformative knowledge co-production process. All

case studies in this article had a primary practical focus; in each

case, this was done deliberately to engage participants, but there

was also always a political component present. Many participants

reported attending for practical content or scientific knowledge,

and leaving valuing a much wider set of benefits. Indeed, as one

participant put it, the political and the practical dimensions can be

mutually reinforcing:

the can-do attitude combined with very practical

focus leaves me feeling fired up at the end of the event

rather than drained from trying to absorb an excess of

theoretical knowledge (as I would after a conference or purely

political meeting)

This does not mean that agroecological knowledge co-

production can’t be expressly political (there are many examples of

purely “political” agroecological research), but there are important

pragmatic considerations. As Rosset (2013) says, “for farmers,

seeing is believing”—having a practical focus for research can be

a useful way to attract farmer (and we would argue other non-

academic) participants. Again, designing research processes with

the SMP framework (Wezel et al., 2009) in mind can be a way to

weave these multiple strands. Even the most ostensibly technical

research focus presents political opportunities, and this was rarely

lost on participants, especially where they were given space to

discuss. As one participant put it,

It is the conversations that happen around the lunch table

that are often more important, so in the context of this well we

don’t just go to do the science we go to have lunch together and

do the science.

Again, initiatives that focus purely on movement

epistemologies are possible; however, where research starts

from a practical focus this provides an important tangible and

material anchor for participants. That said, political discussion

won’t happen on its own. At the very least, space must be left for

participants to have these conversations, as a way to reflect on

and process their experiences and dig into the “deeper” space of

movement politics.

5.4. Balancing of trade-o�s in research
co-design

Despite agroecology’s vast integrative aspirations, individual

research projects can’t be “all things to all people.” Indeed, a

prominent concern across the case studies related to the trade-

offs inherent to research design. For instance, there were certain

objectives normally associated with “conventional” (or what we call

“researcher-centered”) research which were in evident opposition

to other objectives more common in agroecological research. For

example, the pursuit of “rigor” or “objectivity”could easily result in

the needs of participants being deprioritised by selecting methods

which proved to be too onerous (or “boring”) to reliably engage

participants in the long-run. One emergent dynamic relating to this

is the role of the collective in overcoming this: as one participant

put it, they were really interested in doing the botanical surveys

(Bioindicators—case 1) but wanted to do it “as a collaboration

because it’s boring by myself!”

Conversely, a collective approach can also present challenges

for research co-design, as Farm Hack (case 2) repeatedly

demonstrated. Across the cases, Farm Hack evidenced the greatest

degree of strength and resilience, with evidence of an eight-year

period of self-organized research, even in spite of the challenges

of Covid-19. However, as many respondents commented, one

of the “most difficult” aspects of Farm Hack design, was the

need to balance many different factors, including unevenness in

participant availability, experience, and geographical distribution.

Participants highlighted challenges in facilitation and “connecting

up the dots” between in-person events and documentation of

activities and updated designs—something professional researchers

can normally be relied on to manage. This trade-off says a lot about

the challenges faced in scaling the co-production of knowledge in

agroecology, which requires a careful balancing of the involvement

of professional researchers in such a way that doesn’t inadvertently

create dependence, undermine active participation, and distort

research agendas through the pursuit of funding.

More than simply stating that agroecological research is

complex and difficult to scale, the point here is that given this
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complexity it makes sense to think about how to contend with

these varied (and sometimes competing) dynamics to maximize

the efficacy of these processes in affecting change in agroecological

transitions. This will require researchers and other actors involved

in knowledge co-production to take a reflexive approach and

develop a repertoire of tools, such as research diaries, formalized

critical friendships (Anderson et al., 2022), ample space and varied

venues for feedback, and opportunities to act on feedback.

5.5. Mapping out researcher-participant
interactions

In this section, we build on the above discussion by returning

to the schematic presented at the beginning of the article

(Figure 1). We map out the cases studies and other processes

of knowledge co-production across the two axes (abstract-

applied knowledge production; Active-Passive participation in

research process). This elaborated schematic (Figure 2) helps to

visualize the commonly held position that agroecological research

should acknowledge multiple forms of knowledge and types of

participation. Accordingly, the schematic is built around two “axes”;

first, from left to right, the schematic moves from “abstract”

(i.e., generalisable and repeatable) knowledge to that which is

more “applied” (i.e., experiential or place-specific); second, the

“participation axis,” which from top to bottom moves from “active”

to “passive.” These two axes then give rise to a four-fold typology of

researcher-participant interaction which is as follows:

“Researcher-led”—research is largely designed and carried

out by researchers, but requires the active involvement

of participants.

“Researcher-centered”—the needs of the researcher (i.e.,

rigor, accuracy, repeatability, etc.) are prioritized over the needs

of participants.

“Participant-led”—the majority of work and design carried

out by participants. Professional researchers may be involved,

though are not essential to the work.

“Participant-centered—research based on the needs and

input of participants but mainly carried out by researchers.

The main implication of this schematic is that each type of

research-participant interaction is more conducive to a certain set

of priorities (listed in each corner). While these remain speculative

(i.e., based on limited cases), we envisage that the schematic

could be used to begin research co-design by identifying priorities

relevant to the group and context in question.

While there may be a tendency for agroecology researchers

to gravitate toward the top right quadrant due to its emphasis

on participant autonomy, it is important to remember that the

graph is value neutral—i.e., no research mode is meant to be

“better” or “worse” than another. What is most important is

that research projects emerge out of collective processes between

researchers, affected communities and their organizations. In some

cases, these collective processes may reveal that there is a need

for large randomized control studies which are largely carried

out by research professionals - for example, in the effort to build

evidence for the efficacy of green manures in building soil carbon.

In other cases, more small-scale and participatory processes might

be more appropriate, as in the case of Farm Hack, designing and

re-designing tools for those in specific cultural, economic and

agroecological settings.

In short, this is to remind researchers to avoid inadvertently

creating an agroecological research dogma based on the notion

that every method used needs to involve the full participation of

affected communities. This itself falls into the error of treating

Participatory Action Research as a method, rather than as an

approach that uses multiple methodologies and pedagogies rooted

in a wider participatory social process. Within this context, a team

co-producing knowledge should seek to deploy methods across the

two axes (Figure 2), rooted in a transformative research worldview

(Creswell and Creswell, 2017) to co-produce knowledge as a part

of wider social processes aimed at emancipation of the human and

more-than-human world.

Thus, the aim of co-production can be viewed within a process

unfolding at much larger scales of space and time to both materially

transform the food system (through action research) and to build

what Montenegro De Wit and Iles (2016) call “thick legitimacy.”

This involves a process whereby agroecology gains credibility

and authoritativeness as an alternative to the dominant mode

of development and thus gain potential to displace industrial-

corporate food systems. Importantly, “thick legitimacy” is not

only derived from the production of better evidence and scientific

knowledge, but through legitimation processes across the spheres

of scientific, policy, political, legal, practice, and civic knowledges.

Clearly, the knowledge needed to move toward agroecology will

require knowledges across (at least) the three domains science,

movement and practice.

6. Conclusion

“To listen is to lean in softly

With a willingness to be changed

By what we hear.”

(Mark Nepo)

This article examined several concrete examples of knowledge

co-production in agroecology with the aim of better understanding

how to create a more, mutually beneficial, and inclusive research

culture for the co-production of knowledge. We have argued that,

though it is complex, it is not beyond our collective abilities to

design and implement research in ways that don’t oversimplify

the world, or dehumanize or instrumentalise research participants.

Critical in this process is an ability for researchers to listen deeply,

while being embedded in collective processes of agroecology

transitions, and to be willing and able to shift to meet the needs

and priorities that emerge through these relationships. This is the

wider process of knowledge co-production, viewed as a distributed

but intentional social process to mobilize knowledge in action.

To aid researchers in positioning different approaches within

this process of knowledge co-production, we presented a schematic

(Figure 2) to help visualize these design processes, to recognize

and accommodate the manifold contexts, needs, and capacities

underlying the research within a co-production paradigm.

Moreover, we hope that the schematic could provide a useful

tool for researchers and participants (or co-researchers) alike
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in the research design process, making visible common trade-

offs, and assisting in the selection of the right approach for

the given context. Using an adapted SMP framework we noted

the largely unmet interest among participants in “movement-

focussed” research dynamics, in particular the processes of co-

design and facilitation thatmake collaborative research with diverse

participants possible.

This research also raises important questions about how

agroecological researchmoves forward, particularly in terms of how

it reconciles high participant autonomy and the tendency toward

context-specific research with attempts to communicate results to

a global community. Agroecological research is no longer, as it was

originally described, simply the study of the ecological dynamics

in agricultural systems (Wezel et al., 2009). It is now informed by

a radically different way of looking at the world, characterized by

the co-existence and deep interrelatedness of multiple knowledges.

This can make it hard for agroecology research to “fit” neatly

into the mainstream scientific paradigm, which has its roots in an

elitist, homogenizing, and reductionist world-view. Agroecological

researchmust continue to find new ways to gather its many colorful

strands, without also falling into the same epistemological traps.

The co-production of knowledge for agroecology holds up a

mirror to the complexity of the web of life. This web is one within

which we are all embedded, and, must, if we are to survive and

flourish, be humble before. It demands, as the Mark Nepo quote

above so eloquently puts it, that we must remain forever prepared

to listen carefully and be changed by what we find in our inquiries.

This research can be one of the most urgent, empowering and

enlivening processes we can undertake together—like farming, it

is a shared human endeavor in which it is our collective right

to participate.
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