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Introduction

Climate shocks to agriculture threaten food security, especially in the Global South.
Poverty and malnutrition are rising and there are dire warnings of what is to come.
Agricultural research and development systems need to generate multiple game-changing
innovations in order to transform our agricultural systems and ensure that they are
climate-resilient, productive, sustainable, and equitable. The challenge is immense and
there are no shortages of sound advice on required directions for research. This
is particularly the case for CGIAR, a global partnership that unites international
organizations engaged in research to reduce rural poverty, increase food security,
and improve human health and nutrition, while fostering sustainable management of
natural resources.

At the 2022 Conference of the Parties (COP26) in Glasgow, 45 world leaders launched
“The Breakthrough Agenda Report” as part of a commitment to make clean technologies
and sustainable practices more attractive, affordable and accessible by 2030. The Report
argues that for the agriculture sector, the breakthrough goal is that “Climate-resilient,
sustainable agriculture is the most attractive and widely adopted option for farmers
everywhere by 2030” (IEA et al., 2023, p. 141). Merrey et al. (2023, p. 4) report that there is
no single transformative agricultural innovation to realize this goal, but rather “synergistic
interactions among multiple game-changing innovations in hundreds of national and local
agricultural systems” that cumulatively lead to the transformation of global agriculture. A
transformation which is urgently needed to address climate challenges.

For agricultural researchers the challenge of food systems transformation is immense,
but so are the opportunities. The journal Food Policy has published a number of viewpoints
that detail the type of research that CGIAR should focus on (Coffman et al., 2020; Haddad,
20205 Nelson, 2020; Thornton et al., 2022). Lynam et al. (2024) outline organization
changes required specifically for CGIAR, while Conti et al. (2024) address this issue more
broadly for agricultural research organizations. Simultaneously, CGIAR has not escaped
criticism. Some question its ability to respond to the challenge of ensuring food security
under climate change (McIntire and Dobermann, 2023).

As agricultural researchers, we relate to the multifarious suggested priority research
areas, recommendations and critiques of CGIAR and other agricultural research
organizations. We believe, however, that discussions to date obscure fundamental and
wider aspects about how research is done to ensure that it contributes to the needed radical
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transformation of food, land and water systems to meet 21st
Century needs. We recognize the huge contribution that a plethora
of agricultural research and development systems have made and
continue to make toward meeting these needs. It is not our
intention to question the raison détre of legions of committed
professionals. On the contrary, we seek to make constructive
suggestions and provoke discussions that we believe will render
these systems even more effective, efficient and impactful. A
fundamental first step is an urgent and radical transformation
in the way that we conceptualize the research process and
undertake research.

Research paradigms that were suitable for 20th Century
challenges—e.g., the Green Revolution, an innovation system
which CGIAR played a pivotal role in terms of both the science and
practice—need to give way to those better suited to 21st Century
challenges. The Green Revolution relied heavily on technology
transfer and undoubtedly contributed to significant increases in
food production and reductions in poverty. However, it tended to
benefit men rather than women, large-scale farmers rather than
small-scale ones, and it had less beneficial impact in marginal
production environments (Pingali, 2012).

The International Science Council (2023) in its report Flipping
the Science Model: A Roadmap to Science Missions for Sustainability
captures an example of the paradigm shift required. A change
from a traditional science model, which is characterized often
by siloed science funding, intense competition and a lack of
trust among stakeholders, to a model “that encourages science
to cater directly to societal needs. This can be achieved by co-
creating actionable knowledge and finding solutions tailored to the
intricate sustainability issues identified by both local and global
stakeholders (International Science Council, 2023, p. 6). Additional
paradigms guiding agricultural research must also address social
justice, environmental stewardship, and indigenous knowledge
(Pretty et al., 2010).

A fundamental point that may or may not be self-evident when
considering the need for game-changing innovations to transform
agriculture is that agricultural innovation systems are embedded
within societal contexts. Hence, to encourage science to cater more
to societal needs, social scientists need to play a more prominent
role in building a global transdisciplinary research process that
fosters the co-design and co-production of research and action, and
encourages more inclusive collaboration among science, policy-
makers and civil society (Dolinska et al., 2023). At present, as
we elaborate below, the role of social scientists is all-too-often
peripheral to agricultural research.

We, hence, focus our opinion piece on two themes: (i)
the urgent need to engage social (together with natural)
(ii) the
importance of the co-creation of knowledge via more democratic

scientists in transdisciplinary research processes;
partnerships that genuinely address power asymmetries, as well as
different stakeholders™ roles (and responsibilities). We highlight
discrepancies in the mix of social and natural science agricultural
research, and also what may come across as a tepid commitment
to partnerships despite the best intentions of many researchers.
The short-termism of research projects stymies the establishment
of genuine partnerships and there may be an inherent power
imbalance because of who holds the purse strings and the structure
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of research funding. Such partnerships are often further stymied
by a lack of consensus on the roles, responsibilities and modus
operandi of key stakeholders, ones that include public research
and extension institutions, universities, private firms, producers,
donors, and consumers (Hellin et al., 2020).

A greater role for social science in
transdisciplinary research

The need to tackle climate change will require major
adjustments in a number of sectors, including research. The
way many organizations do agricultural research needs to change
substantially in order to meet the climate challenge. While technical
challenges abound, the game-changing innovations referred to by
Merrey et al. (2023), are embedded in society and it is notoriously
difficult to bring about deliberate societal change. The funding of
climate research still appears to be largely based on the assumption
that (natural) scientists need to focus on the causes, impacts, and
technological answers to climate change, and then when exposed
to solutions, targeted stakeholders (including farmers) will change
their behavior. The assumption is flawed. Climate change has less
to do with technology and more to do with society and political
economy (Vermeulen et al., 2018; Davidson, 2022). Innovation
is shaped by people, and they are also the drivers of climate
action (Devine-Wright et al., 2022). Insights on societal change
and dynamics from the social sciences are critical when it comes
to transforming climate change research into action (Weaver et al,
2014). The social sciences (and humanities) contribute critical and
invaluable perspectives that provide context, framings, approaches,
reflection and impacts on societal transformation (Fisher et al.,
2022).

Despite its importance, social science 1is still hugely
underrepresented in climate change research. Overland and
Sovacool (2020), for example, analyzed a dataset of research
grants from 333 donors worldwide and with a cumulative value
of USD 1.3 trillion from 1950 to 2021. On issues related to
climate change, the natural and technical sciences received 770%
more funding than the social sciences. The preponderance of
funding for natural as opposed to social science climate research
can encourage ‘climate reductionism’ whereby science removes
climate change from its environmental and social contexts (Rigg
and Mason, 2018). The salutary reality is that “the questions
and challenges in climate science are at once political, moral,
socioeconomic, cultural, psychological and historical—in addition
to scientific and technical. Yet, it is the predictive natural sciences
(earth, environmental, meteorological, atmospheric sciences), not
the critical and interpretative social sciences and humanities, that
set the terms of the climate change debate, leading to disciplinary
reductionism” (Rigg and Mason, 2018).

It is time we overturn business as usual and embrace business
unusual in order to stimulate the opposite of ‘climate reductionism’.
In the words of The International Science Council (2023), we need
more ‘mission-led science’ that will “require continued investments
in basic, social, and natural sciences, both as disciplinary and
interdisciplinary approaches and with a focus on ensuring practical
outcomes.” We believe that organizations dedicated to agricultural
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research for development (AR4D) need to employ a larger cadre
of social scientists from diverse disciplinary backgrounds. Others
have made similar calls (e.g., Venot et al, 2015), but there is
still some way to go especially in terms of the diversity of social
science disciplines.

Among the social scientists in many AR4D organizations,
agricultural economists predominate. There is very often a
dearth of other social science disciplines that are critical
to mission-led science. These include sociologists (Davidson,
2022), anthropologists, psychologists (Shah, 2020) geographers
(Castree, 2015), political scientists, development studies and
gender specialists, plus those best positioned to communicate
climate change research to policy makers and the public (Nature
Climate Change, 2019) and work with local communities to
identify pathways to achieving the changes in behavior needed.
Furthermore, social scientists are often perceived to be service
providers to those engaged in biophysical research (Cullen et al.,
2023).

Working across the natural and social sciences is not easy;
some may feel that their entire raison d’étre is challenged, while
others may find it difficult to embrace different ways of analyzing
a similar problem. We struggle, for example, with the notion
that Randomized Control Trials (RCTs) are a gold standard for
evaluating the effectiveness of agricultural interventions such as
climate-smart agriculture. Similar concerns are shared by others
e.g., Glover et al. (2016) and Kabeer (2020). A call for inter-
disciplinary approaches does not require all researchers to modify
their approach. We fully recognize the need for continued strong
disciplinary research, be it from the natural or social sciences.
Agricultural research and development systems still need specialists
but they also require an open mindset and ability to engage outside
disciplinary boundaries.

The payoffs of agricultural research giving more attention to
social dimensions are often substantial. Examples include a better
match between crop improvement and farmers’ realities in terms
of crop breeders recognizing the significance of traits such as
taste, color and nutritional value rather than an undue focus
on yields (Cullen et al., 2023). Another example is the need to
understand gender and social norms to foster equitable agricultural
development (Badstue et al., 2020).

There is also a need for more generalists who can support
integration (Grace et al., 2021). As Castree et al. (2014) wrote in the
context of Geography’s contribution to climate change research, we
need more scientists who can play the role of a “weaver” in contrast
to those working in specialist subjects who tend to be “spinners.”
Brown et al. (2015) use the term “T-shaped” researchers, those able
to flourish in their own discipline and also look beyond it and
embrace others.

What emerges from accommodating different disciplinary
perspectives is a “messier intellectual landscape of climate
understanding” (Schipper et al., 2021a), one that lends itself to
identifying global environmental challenges and opportunities for
transformation while also recognizing the relevance of people’s
varied agency and capacity for change (Fisher et al., 2022). This
is something that many researchers may find discomforting, but
it is critical to encourage a systems approach to climate research.
Holistic inter-disciplinary thinking helps create the conditions
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for systems transformation and a paradigm shift that enables a
transition to sustainability (Voulvoulis et al., 2022).

Roles, responsibilities and power
asymmetries in transdisciplinary
partnerships

Another bottleneck to agricultural research and development
systems being more impactful is that too often the importance of
developing genuine partnerships, and the time that trust-building
takes, is over-looked. Cundill et al. (2019a) note that climate change
research funds are shifting toward large collaborative research
networks and pose significant challenges (we would add also
significant opportunities) for researchers. Researchers increasingly
need to forge transdisciplinary networks and participatory process
with other stakeholders. The ensuing climate action requires
“integrated and multiscale research that is simultaneously cutting
edge, problem-oriented, and that creates space for other ways of
knowing, beyond western science alone” (Cundill et al., 2019b).

A transformative climate actionable

response requires

interdisciplinary science and strong partnerships among
researchers and broader society (Hernandez-Aguilera et al,
2021). This requires doing research differently, embracing both
qualitative and quantitative research approaches (Schipper et al.,
2021b) and placing more emphasis on action research, stakeholder
engagement and social learning (Miller et al., 2010). A concerted
effort is need to shift from output-directed to process-oriented
research during which diverse stakeholders with different cultural
backgrounds, including researchers and policy-makers, co-
produce knowledge (Miller et al., 2010). Collaborative knowledge
generation can encounter obstacles, particularly when participants
from the Global South and North work together. The distinction
between “co-creation” and traditional participatory approaches is
currently unclear, leading to questions about what is a co-creation
process, and how to avoid it being a means of scientific exploitation
(Keikelame and Swartz, 2019) and/or perpetuating coloniality
(Funez-Flores, 2023).

Building trustful partnerships takes time (Newig et al., 2019;
Thornton et al., 2024) often far longer than the 3-to-5 year lifetimes
of many agricultural research projects. There are often power
and finance asymmetries with insufficient ownership by Southern
partners compared to their Northern colleagues (Cundill et al,
2019a; Schneider et al., 2019; Cullen et al., 2023). The pressure
to articulate and develop research proposals and realize outcomes
very often does not allow for the establishment and nourishment
of (research) partnerships. There is a danger that short-termism
(dictated by truncated funding cycles) gives the impression that
research organizations are not a reliable partner. The impression is
often an erroneous one but we should not forget that perception
is reality. Power asymmetries also manifest themselves in terms
of whose knowledge counts. Local and indigenous knowledge is
still under-represented in climate change research although the
situation is changing (Head, 2020; Kassam et al., 2023).

As Reed and Fazey (2021) note, the “publish or perish”
mantra has been coupled with an additional one: “impact or
implode.” Too often the understandable pressure from donors
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and policy-makers to demonstrate impact means that there is a
tendency for researchers to focus on “quick wins” rather than
the longer-term and more obdurate transformations that are
needed (Hainzelin et al., 2017). In the words of Leeuwis et al.
(2018), “there is an urgency to demonstrate how today’s research
activities will contribute to tomorrow’s development.” There is
pressure to report high numbers of farmers who have adopted
certain technologies, or received training. Whilst important, these
numbers are only one aspect of the development story. They
reveal little about human development, the dangers of trade-offs
and maladaptation (Schipper, 2020) and the sustainability of any
innovation (there are numerous examples of farmers abandoning
agricultural innovations once external support is withdrawn).

As researchers ourselves, we totally empathize with the
pressures to demonstrate rapid results that we all find ourselves
under. We argue for more honest conversations about the
contribution of agricultural research to game-changing
innovations, and critically the time, trust, and relationship
building it takes to realize impact. The required transformations
of land, water and food systems take far longer than the life-times
of the majority of agricultural research projects (Hainzelin et al,
2017). Many stakeholders have roles and responsibilities in and
along an impact pathway (or rather a web of impact pathways)
that connects research activities, research outputs, impacts and
outcomes (Blundo-Canto et al., 2018).

Researchers should be held accountable for the delivery of
“outputs”; this is in their sphere of control. It is also incumbent
on them to embrace working with non-researchers, and to identify
suitable mechanisms and changes to the policy, institutional and
governance environments that drive the transformation process.
Realizing impact, however, largely falls outside the control of
researchers and within the operating spaces of governments, civil
society and private sector. It is these stakeholders who are better
best placed to nurture the organizational and institutional processes
that underpin transformative change (Hellin et al., 2020).

The design and use of more comprehensive theories of
change e.g., Brown (2020) would allow for greater transparency
and understanding about stakeholders’ roles and responsibilities
while also capturing learnings from what has not worked in
the research process. Too often, so-called “failures” during the
research process are under-reported; a technology that did not
work; a research partnership that never got off the ground or
disintegrated in acrimony. There are few incentives to report these
failures or setbacks in agricultural research. Failure is not failure
if one can learn from what did not work as we had hoped. In
agricultural research, failures (or should we call them opportunities
for learning?) are inevitable on the road to success. There are,
however, few incentives within research organizations to learn from
mistakes. One way forward could be journal sections specifically
geared to publications that focus on what did not work, why and
what can we learn going forward.

Lessons from history

Agricultural research and development systems need to
generate multiple game-changing innovations in order to
transform our agricultural systems and ensure that they are
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climate-resilient, productive, sustainable, and equitable. Social
scientists can provide urgently needed insights on societal
dynamics that are critical when it comes to transforming climate
change research into action. Transdisciplinary partnerships are
the foundation of transforming research into action; partnerships
characterized by trust, accountability, a heavy dose of “intellectual
humility” on the part of all stakeholders, including researchers
(Palmer, 2023), and integrating the different needs of the global
North and South (Schneider et al., 2022).

Co-creation in transdisciplinary research signifies a more
profound dedication among the parties involved, who must
collaborate to conceptualize, plan, and generate knowledge that
benefits everyone, drawing on transformative learning in critical
and dialogical research (Freire, 2005). For global agricultural
research and development systems to be truly fit-for-purpose
and contribute to the needed radical transformation of food,
land and water systems to meet 21st Century needs, greater
numbers of “T-shaped’ researchers i.e., weavers, are needed. This
part depends on changed incentive schemes at universities and
research centers.

History can provide some of the answers. In an essay entitled
Humboldt for the Anthropocene, Jackson (2019) cites the example
of Alexander von Humboldt, the German geographer who fused
science and humanism, and whose “combination of empathy,
humility, confidence, and rigor can serve as a model for engaging
the public on matters of urgent concern.” Climate action is one of
these urgent concerns. A big (and realistic step) would, perhaps,
be for research organizations to employ more von Humboldts as
part of a radical transformation in the way that we conceptualize
and do research. In this way can come genuine breakthroughs
in transformative action to address climate challenges through
sustainable agriculture, without the threat of breakdowns in the
very agricultural systems that sustain life.
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