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Abstract

In response to the climate crisis, there has been much focus on climate-smart agriculture (CSA); namely, technolo-
gies and practices that enhance adaptation, reduce greenhouse gas emissions, and contribute to food security;

the so-called triple win. Success has tended to be measured in terms of the number of farmers adopting CSA

with less focus given to the impacts especially on human development. CSA can inadvertently lead to’maladaptation’
whereby interventions reinforce existing vulnerabilities either by benefitting powerful elites or by transferring risks
and exposure between groups. Such maladaptive outcomes often stem from overly technical adaptation program-
ming that is driven by external objectives and discounts the social and political dynamics of vulnerability. Increasingly
a more nuanced picture is emerging. This reveals how a failure to contextualize CSA in relation to the structural socio-
economic dynamics associated with agricultural systems that render some categories of farmer especially vulnerable
to climate change, undermines CSA's contribution to reducing rural poverty and increasing equity. In response, there
is a growing focus on transformative orientations that pursue a more deep-seated approach to social, institutional,
technological and cultural change in order to address the structural contributors to vulnerability and differential
exposure to climate risk. Addressing these questions requires a robust consideration of the social contexts and power
relations through which agriculture is both researched and practiced. For agriculture to be transformative and con-
tribute to broader development goals, a greater emphasis is needed on issues of farmer heterogeneity, the dangers
of maladaptation and the importance of social equity. This entails recognizing that resilience encompasses both agro-
and socio-ecological dimensions. Furthermore, practitioners need to be more cognizant of the dangers of (i) ben-
efiting groups of already better off farmers at the expense of the most vulnerable and/or (i) focusing on farmers

for whom agriculture is not a pathway out of poverty. The success of these approaches rests on genuine transdiscipli-
nary partnerships and systems approaches that ensure adaptation and mitigation goals along with more equitable
incomes, food security and development. The greater emphasis on social equity and human well-being distinguishes
climate-resilient from climate-smart agriculture.
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Background
The agricultural sector is at the forefront of the climate
crisis in terms of being a significant source of greenhouse
gas emissions while also being adversely impacted by ris-
ing temperatures, droughts and floods. Much agricultural
research seeks to mitigate the impacts of climate-related
risk and to enhance resilience in the face of climate vari-
ability and extremes. One area of focus has been the devel-
opment and scaling of climate-smart agriculture (CSA)
that reduce greenhouse gas emissions, enhance adapta-
tion, and contribute to food security, the triple win (Lipper
et al. 2014). CSA encompasses a broad array of agricultural
technologies and practices, including: stress-adapted crop
germplasm e.g. drought-tolerant maize varieties; conser-
vation agriculture (Andersson and D’Souza 2014); agro-
forestry (Coe et al. 2014); and soil and water conservation
(Partey et al. 2018). Once the seemingly correct technolo-
gies and management practices are identified, then the
challenge comes to scale them up through widespread dis-
semination among target populations (Westermann et al.
2018), a challenge that has been readily taken up by inter-
national organizations such as the Food and Agriculture
Organization (FAO) and numerous NGOs (FAO 2019).
Parallel to this emphasis on adaptation through climate-
smart agriculture, the Intergovernmental Panel on Climate
Change (IPCC) Working Group 2 report, Climate Change
2022: impacts, Adaptation and Vulnerability highlights
the danger that climate responses can inadvertently lead
to detrimental impacts upon vulnerable groups (IPCC
2022). Echoing an older literature on the unintended con-
sequences of development (Long and Long 1992). Recent
scientific studies refer to this outcome as ‘maladaptation’
(Schipper 2022; Eriksen et al. 2021). Climate adaptation
projects can reinforce existing vulnerabilities either by
promoting adaptation interventions that benefit power-
ful elites or by transferring risks and exposures between
groups rather than alleviating them (Blythe et al. 2018;
Schipper 2020). In other cases, actions undertaken in the
name of adaptation create new risks and sources of vul-
nerability, often by neglecting the unintended outcomes
of project activities (IPCC 2022; Eriksen et al. 2021). Such
maladaptive outcomes often stem from overly technical
adaptation programming that is driven by outside objec-
tives and knowledge and insufficiently considers the social
and political dimensions of vulnerability (Schipper 2020).
There is much literature that heralds the success of
CSA, but the focus has tended to be on the climate
change adaptation and mitigation benefits to agri-
culture rather than those related to human develop-
ment (Hellin and Fisher 2019). Across the various
institutional discourses and narratives around CSA,
there is seldom sufficient emphasis on societal con-
cerns, including attention to social norms or issues of
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inequality, power and justice (Karlsson et al. 2018; Tay-
lor 2018; Chandra et al. 2017) and the types of farm-
ers who many benefit from agricultural interventions at
the expense of more vulnerable and marginalized farm-
ers (Hellin and Fisher 2019). The climate response has
tended to be primarily technical in nature based on the
premise that the climate challenge can best be resolved
through the application of expert knowledge. CSA has
typically been portrayed as a process of identifying and
disseminating improved technologies and practices
that can simultaneously advance the aforementioned
triple-win goals, especially adaptation and mitigation.
Pointedly, it is precisely this notion of advanced tech-
nical innovation that provides the basis for putting the
‘smart’ in climate-smart agriculture.

Increasingly a more nuanced picture is emerging, one
that demonstrates that a failure to contextualize CSA
in relation to the structural socio-economic and power
dynamics associated with agricultural systems, which
render some categories of farmer especially vulner-
able to climate change, undermines CSA’s contributions
to reducing rural poverty and may increase inequalities
(Karlsson et al. 2018). Resilience encompasses both agro-
and socio-ecological dimensions and can be enhanced
by embedding social equity in agricultural interventions.
There is a need for transformative orientations that bet-
ter incorporate social analysis and that foreground social
equity concerns (Hellin et al. 2022). This new empha-
sis typically argues for adaptation initiatives to pursue a
more deep-seated approach to social, institutional, tech-
nological and cultural change in order to address the
structural contributors to vulnerability and differential
exposure to climate risk. Such approaches empower the
effected communities (Kinley 2017; Ajulo et al. 2020).
Addressing these questions requires a robust considera-
tion of the social contexts and power relations through
which agriculture is both researched and practiced.

In our view, it will be impossible to create transforma-
tive change without bringing social equity issues to the
fore and tackling the issues of power relationships and
decision-making within agricultural development. The
aforementioned IPCC report (IPCC 2022) highlighted
this with its emphasis on transformative adaptation and
the need to tackle the root causes of vulnerability to cli-
mate change. The greater emphasis on social equity and
human well-being distinguishes climate-resilient from
climate-smart agriculture. Transdisciplinary partner-
ships and systems approaches are needed to realize cli-
mate-resilient agriculture and ensure that agricultural
interventions achieve adaptation and mitigation goals
along with more equitable incomes, food security and
development.
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In this Commentary, and based on our experiences
from South Asia, Sub-Saharan Africa and Latin Amer-
ica, we elaborate on these themes and demonstrate their
importance for reorienting the climate response from cli-
mate-smart to climate-resilient agriculture. The follow-
ing section on a more nuanced approach to determining
success and failure highlights the danger of maladapta-
tion and benefiting groups of already better off farmers at
the expense of poorer and more vulnerable farmers. The
section on farmers’ livelihood trajectories then highlights
that for some farmers agriculture is unlikely to be a path-
way out of poverty. This means that agricultural interven-
tions need to be better targeted. Finally, the section on
climate-resilient agriculture unpacks the word ‘resilience,
and argues that pathways to climate-resilient agriculture
rest on researchers and practitioners applying a social
equity lens to agricultural research and development.

A more nuanced determination of ‘success’

and ‘failure’

A conspicuous feature of much institutional promotion of
CSA has been the reliance on a ‘success story’ approach
to identifying and scaling up valued innovations. Many of
these success stories stem from farm-level interventions.
The literature on CSA is replete with accounts of success
stories, often a list of anecdotes of successful innovations
that are held to exemplify the virtues of CSA and estab-
lish its practicality on the ground (FAO 2013). One of the
drawbacks of an anecdotal approach promoting ‘what
works’ is that it reduces reflection and learning from
nuanced experience, or indeed from robust research,
often downplaying failure and limitations.

In-depth studies typically demonstrate a more nuanced
pattern of success and failure (Taylor and Bhasme 2021;
Glover et al. 2021; Clay and Zimmerer 2020). A good
example is the controversy around the virtues (or oth-
erwise) of conservation agriculture and smallholder
farming in Africa (Giller et al. 2009). Despite this, agri-
cultural research often continues to be predicated upon
determining ‘what works’ as a largely frictionless, techni-
cal process of applying scientific methods to determine
superior technologies and practices, and then scaling
them. The trouble with this notion is that the question
of ‘what works’ needs to be complemented with other
questions, i.e. ‘what works, for whom, in what social and
agro-ecological conditions, and according to whose cri-
teria’ (Sumberg 2017). Indeed, the issue of ‘what works’
is highly context-specific, both spatially and temporally.
Even within superficially homogenous farming popula-
tions, social distinctions and hierarchies across such tar-
get populations greatly shape farmers’ differential ability
to successfully adopt CSA.
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The question of ‘what works’ is also power-laden, flow-
ing from particular interpretations on the role of human
agency in environmental change (Leach et al. 2015) As
Huff and Naess (2022, p. 7) note “’Solutions’ based in con-
trol and scaling-up technical interventions can obscure
latent possibilities and alternative pathways, hiding con-
testation and power relations. This can close down spaces
for debate and ‘lock in’ a single pathway as if it were the
only possible course of action”. In effect, received wisdom
on climate change shapes the framing of problems and
solutions, obscuring plurality and carrying the danger
of flawed policy prescriptions (Leach and Mearns 1996).
In contemporary terminology, such flaws can stimulate
‘maladaptation’

A fundamental issue with CSA interventions is that
often they underplay social distinctions and divisions
within target populations, coupled with how these divi-
sions are underpinned by inequalities bound to local
power relations. Indeed, the extent to which interven-
tions like CSA reflect and meet the priorities and needs
of diverse farming populations is often ignored (Glover
et al. 2016; Kyeyune and Turner 2016). What is often
missing is how any given technology can be practically
incorporated into farmers’ practices and farm-level reali-
ties within diverse farming systems, including both agro-
nomic and social dimensions (Sinclair and Coe 2019).
Using a new technology can have unintended impacts
upon other aspects of farm management, including a loss
of flexibility within cross-farm or cross-seasonal culti-
vation strategies and their associated divisions of labor
(Vanclay and Lawrence 1994). Research needs to iden-
tify the opportunities and constraints smallholders face
in synergizing CSA within their wider cropping systems
(Coe et al. 2019). Socio-economic differences in access to
inputs including land, labor, water, and credit can create
sharply diverging—and gendered—farmers’ experiences
and impacts (Cavanagh et al. 2017).

We have direct experience from South Asia and Latin
America of these diverging, gendered and inequitable
outcomes and impacts. In one case in southern India
(Taylor and Bhasme 2021), a program to expand rain-
water harvesting empowered more affluent farmers by
building infrastructure on their strategically-placed land.
These farmers were able to diversity into higher value
vegetable crops while simultaneously selling water to less
affluent farmers for a third of their final crop (a form of
sharecropping based on water not land). The result was
growing inequality between the wealthier and more pow-
erful farmers and marginalized farmers who were unable
to benefit from the promotion of rainwater harvesting.

In another example, Taylor and Bhasme (2019) high-
lighted strong divergence in outcomes within a project in
south India to promote the system of rice intensification
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(SRI) among smallholder farmers. SRI is an alterna-
tive method of cultivating rice that can simultaneously
increase productivity, reduce water requirements, and
lower methane emissions (Glover 2011). The benefits of
SRI rest on the synergistic interaction of four combined
alterations to cultivation practices (i) transplanting of
very young seedlings (ii) widely spaced grid formation
combined (iii) alternate wetting and drying (AWD) irri-
gation and (iv) use of a mechanical weeder that aerates
the soil. Many southern Indian state governments have
promoted SRI (Basu and Leeuwis 2012).

Taylor and Bhasme (2019) report on farmers’ uptake
of SRI in six villages in the state of Telangana. Farmers’
ability to work with SRI was strongly determined by class,
caste and gender. Despite farmers’ recognition that SRI
increased yields and decreased aggregate water usage,
only a minority of relatively well-resourced farmers per-
sisted with the practice. SRI requires a choreography in
which transplanting, weeding and irrigation follow a
precise timeline to attain optimal yield benefits. Much
depends on labor availability at specific stages, a require-
ment that did not match the social dynamics of labor
markets that are shaped by gender and class dynam-
ics (Pattenden 2018). More affluent farmers offered
higher wages and supplemental benefits, such as food,
to attract workers. Furthermore, as providers of informal
credit and land rentals to less affluent households, they
were able to ensure that labor groups composed of local
women prioritized their lands. In contrast, less affluent
farmers sent mainly female household members to work
for the larger farmers. Subsequently they missed the opti-
mal transplantation timings for SRI, leading to negative
impacts upon yields.

The above SRI example illustrates the potential for mal-
adaptation to emerge whereby CSA benefits groups of
farmers at the expense of the most vulnerable. Indeed,
addressing climate risk through adaptation can reinforce
inequity in the creation of winners and losers, with resil-
ience building shaped by existing inequalities. CSA pro-
jects often embed themselves within and entrench rural
hierarchies in order to scale. Taylor and Bhasme (2021),
reporting on a climate-resilient village project in Kar-
nataka, India, show how power relations greatly shaped
project outcomes. The project relied heavily on collabo-
ration with village elites with whom they had pre-existing
relationships. Elite farmers were able to use their influ-
ence to jump-start projects, ensure local participation,
and therein help demonstrate rapid “success” The unre-
ported outcome, however, was that these farmers ben-
efited most from the CSA project thereby exacerbating
extant inequalities. Elite farmers readily benefited from
subsidies to promote agroforestry because they had more
extensive landholdings, direct ties to extension officers,
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and the financial security to manage the transition from
annual crop production to the longer-term income cycles
of agroforestry. Project evaluations only documented the
overall area of agroforestry operations rather than the
distribution of benefits.

Farmers' differential livelihood trajectories

CSA often does not take into account small-scale farm-
ing households’ different capacities for livelihood trans-
formation within processes that include both agricultural
and non-agricultural livelihood pathways. CSA programs
often implicitly assume that productivity increases are
in farmers’ best interests and will contribute to farmers
escaping poverty. Farmer abandonment of CSA interven-
tions demonstrate the importance of a social analysis to
understand ‘what works and why’ for different categories
of smallholder farmers in the context of differential liveli-
hood trajectories.

The reality is that for many small holder farmers grap-
pling with poor soil quality and minimal land holdings,
agriculture per se may not represent a pathway out of
poverty (Dorward 2009; Dorward et al. 2009; Harris and
Orr 2014; Harris 2018). As Gassner et al. (2019) note,
while “technologies already exist that can raise small-
holder farmers’ yields 3 or 4 times, even under rainfed
conditions, the small size of land available to them limits
how much can be grown and the per capita income from
agriculture is insufficient to allow people to move above
the current World Bank-defined poverty line of US$1.90
per day”. For these farmers, resilience and livelihood
security is more likely achieved by pursuing non-agri-
cultural pathways (Hellin and Fisher 2018) and/or being
supported by social protection, such as cash transfers.

There may be an uncomfortable disconnect between a
world of agricultural research, whose mission has been
focused on productivity improvements, and smallholder
farmers’ realities where agricultural activities are embed-
ded within their lives and diverse livelihoods. In such
households, making agriculture ‘fit’ with a wider spec-
trum of livelihood activities is paramount. Productivity
enhancements are at best one consideration in terms of
household investments of capital and labor—including of
women’s labour—and are not necessarily a priority. Fail-
ure to grasp this can lead to stunted agricultural innova-
tion and wasted opportunities.

Taylor and Bhasme (2018) and Taylor (2019) docu-
ment the example of locally-adapted hybrid rice variety
in Southern India that performed well in standard agro-
nomic terms. Almost all farmers that took part in the ini-
tial trials stopped using the variety immediately following
their completion. Hybrid seed is significantly more costly
than seed of standard varieties and requires an exten-
sive fertilizer regime and close management to produce
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best results. These demands add to input costs at the
start of the year that are frequently covered through
informal credit sources at high interest rates. Only more
affluent and well-resourced farmers had the necessary
assets, knowledge and fiscal reserves to experiment with
hybrids.

One example from a village that rejected the variety
clearly reveals these complex livelihood dynamics (Taylor
2019). With households prioritizing income streams from
members working in local manufacturing or informal
commercial activities, agriculture was viewed increas-
ingly as a means of subsistence by which older household
members could aid the reproduction of the household
through food provision while selling surpluses to the
market. For such purposes, a low-input strategy produc-
ing a culturally appropriate variety was of paramount
importance to reduce risks associated with changing
rainfall patterns, shifting market prices for crops, and the
high price that indebtedness incurred. For these farmers
increased yield through the use of hybrid rice was not
the priority. This clearly illustrates that for some farmers,
agriculture is not a pathway out of poverty. In these cases
other types of development interventions such as social
protection and/or non-agricultural income generating
sources may be more appropriate.

The evidence that increased agricultural productiv-
ity does not offer a route out of poverty for some types
of farmers necessitates more focus on targeting i.e.
embracing the “inconvenient truths about the structure
of smallholder agriculture and variations in potential
between different agricultural environments”(Harris and
Orr 2014). More attention needs to be directed at farm-
ers’ livelihood pathways, ones that are shaped by farm
household characteristics (e.g. dependency ratios, labor
constraints), coupled with farmers’ available assets (nat-
ural, financial, social etc.), and the cultural, economic,
institutional and policy environment that frames oppor-
tunities. While commonly used in agricultural interven-
tions, targeting is often based on broad agro-ecological
criteria (not to be confused with the holistic agroecology
approach to agriculture) rather than detailed socio-eco-
logical ones. Examples include the promotion of con-
servation agriculture in southern Africa (Andersson and
D’Souza 2014). There is an urgent need to recognize and
systematically address social differentiation in farming
communities at different levels.

Dorward et al. (2009) proposed a simple typology:

+ Farmers who maintain current levels of wealth and
welfare, in the face of the threats of stresses and
shocks, ‘hanging in’

+ Farmers in a position to increase production and
income through diversification, intensification and/
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or expansion, including via adoption of CSA, ‘step-
ping up’

+ Farmers who are able to accumulate assets that lead
to higher and more stable returns often via increased
oft-farm employment or an exit from agriculture,
‘stepping out’

In the case of those farmers who are ‘hanging in; it may
be the case that productivity increases from CSA do not
translate into a pathway out of poverty and an increae
in human development (Hansen et al. 2019; Ollenburger
et al. 2019). A persistent challenge is how best to iden-
tify different types of farmers to determine where to tar-
get climate-resilient agriculture. The process ranges from
data-heavy, and potentially expensive and time consum-
ing approaches to often faster qualitative ones. The for-
mer include the Rural Household Multi-Indicator Survey
(RHoMIS). The latter include ethnographic approaches
that are based on the premise that predicting farmers’
decisions concerning agricultural technologies using
conventional economic theories is flawed. Qualitative
approaches such as capturing human aspirations (that
have a much greater influence on technology choices)
may be more effective and efficient (Mausch et al. 2018).

Social equity in climate-resilient agriculture

Even for those farmer types best placed to benefit from
agricultural interventions such as CSA, these can (inad-
vertently) contribute to maladaptation, therein maintain-
ing or exacerbating inequalities. The 2022 IPCC report
argues that the climate crisis is so serious that the climate
response has to change from incremental to transforma-
tive and that there needs to be more focus on the tackling
the root causes of vulnerability (IPCC 2022). We believe
that a critical step is to revisit what we mean by ‘resil-
ience’ and subsequently to orchestrate a paradigm shift
from climate-smart to climate-resilient agriculture. This
is in line with Boyd et al. (2008) who argue that “a resil-
ience lens may assist development policy to consider path-
ways towards more successful livelihood transformations
in the face of climate change’.

An established body of work on resilience places
emphasis, on the one hand, on recovery and return time
following a disturbance, and, on the other, on how much
a system can be disturbed and still persist without chang-
ing its function (Miller et al. 2010). However, studies also
encompass concern with how resilience can encompass
both adaptation within current development processes,
and new development trajectories when older systems
are no longer appropriate (Folke et al. 2010; Walker et al.
2004). A first step is to unpack the differences between
the social and ecological dimensions of resilience.
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Barrett and Constas (2014) make the distinction
between ecological and development resilience. The
emphasis in the former is on “persistence and recovery in
the face of change and unpredictability while develop-
ment resilience “concerns individual agents with basic
rights as well as aspirations for improved living condi-
tions, that necessitates differentiation from and adapta-
tion of preexisting, systems-oriented uses of the resilience
concept in fields like ecology” (Barrett and Constas 2014,
p. 14625). Folke et al. (2010) argue that resilience can be
seen variously, in terms of persistence, adaptability and
transformability. Persistence is the capacity of a socio-
ecological system to change and adapt while remaining
within critical thresholds. In the case of adaptability, the
system adjusts responses to changing internal processes
and external drivers in ways that allow for development
along the current trajectory. Transformability is the
capacity to transcend thresholds and move into novel
development trajectories.

Our argument is that a shift is needed from climate-
smart to climate-resilient agriculture, in keeping with the
assertion that resilience can be transformative (‘trans-
formability’). This paradigm shift means that socio-
ecological resilience not only requires the ecological
characteristics of persistence and recovery but also the
conditions for households to move from one asset
threshold and livelihood pathway to another. In the con-
text of climate change, a resilience approach is one that
transforms undesirable socioeconomic states, such as
inequalities in power and income, into more desirable
ones without undermining the integrity of ecological
systems that humans depend on (Boyd et al. 2008; Fisher
et al. 2022).

As we highlight above, strategies to increase climate
resilience may not equally benefit all groups of small-
holder farmers (Williams et al. 2020). Dornelles et al.
(2020) refer to this as undesirable resilience i.e. the out-
come is greater resilience for some farmers and less if any
for others i.e. maladaptation. Climate resilient agriculture
requires practitioners to embrace issues of social equity
and the power dynamics within farming communities.
Failure to do so risks perpetuating maladaptive outcomes
that benefit (often) the few at the expense of the many.
Quoting a recent paper, “without intentional and con-
sistent attention to ensure equity in planning and imple-
mentation of adaptation for marginalized groups, climate
change will likely exacerbate and reproduce existing ineq-
uities and vulnerabilities in society” (Araos et al. 2021).

Social equity frameworks can bring to the fore histor-
ically-rooted inequalities including those linked to gen-
der and ethnicity, and assist practitioners to feed these
insights into climate adaption planning and govern-
ance (Hellin et al. 2022). Practical steps include paying
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greater attention to the extent to which different types
of farmers needs and voices are heard and respected and
ultimately, the degree to which they influence decision-
making. A social equity lens also lends itself to determin-
ing the costs and benefits of climate adaptation efforts
are how these are distributed between different groups
of farmers. In the fields of resilience and vulnerability,
researchers often chose qualitative and quantitative tools,
stakeholder engagement, and social learning (Miller et al.
2010). Fostering climate-resilient agriculture, hence,
requires inter- and trans-disciplinary responses that
bring together networks of researchers, practitioners,
and policy-makers (Cundill et al. 2019). This is accom-
panied by shift from output-directed to process-oriented
research during which these diverse actors co-produce
knowledge (Miller et al. 2010).

Inter- and transdisciplinary approaches allow for a
greater understanding of farmers diverse needs and
aspirations by encouraging practitioners to address key
questions such as “‘Whose knowledge counts?; “Who is the
expert?; and ‘Who can speak for whom? (Huff and Naess
2022, p. 4). Addressing these questions is fundamental
to the shift from climate-smart to a more transformative
climate-resilient agriculture. A shift that brings to the
fore issues such as unevenly distributed power relations,
existing networks of control and influence and climate
justice (Newell 2022). There will be agricultural research-
ers and practitioners who do not feel comfortable with an
overtly more political economy focus to their work, but
in the absence of such an approach, transformative adap-
tation will remain largely elusive.

Conclusions

CSA approaches have tended to downplay the danger of
maladaptation, a consequence that often builds on extant
inequalities and power relations within farming com-
munities. CSA narratives are often ambiguous as to the
procedural aspects of identifying, testing and dissemi-
nating the innovations considered to achieve triple-win
outcomes. There is often an implicit emphasis on ‘suc-
cess stories’ that can be scaled up without due considera-
tion of how social differences within target populations
strongly shape who can benefit and how from such prac-
tices. Research on climate adaptation must therefore
seek to address core issues of whose priorities count.
In particular, researchers need to be explicit about the
extent to which they, extension agents and smallhold-
ers themselves converge on the priority areas for change
and innovation. Secondly, they need to explicitly consider
how priorities diverge across smallholder populations in
accordance with differences in asset holdings and gen-
dered roles and responsibilities.
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For approaches to be transformative, what is required
is a broader and more comprehensive understanding
and appreciation of farmers’ realities and the changes
needed to foster large-scale transformation in their
livelihood trajectories while avoiding or mitigating
the dangers of maladaptation. This means that the cli-
mate response has to involve those from numerous
disciplines across the natural and social sciences. Fur-
thermore, it has to ensure that it is embedded in trans-
formative adaptation with more focus on tackling the
root cause of vulnerability and giving more emphasis to
human development. The focus necessarily shifts more
to social equity governance and policy and less on tech-
nologies per se.

To do so effectively, farming activities must be seen
as one element of broader livelihood strategies, and
the appropriateness of interventions within agricul-
ture should be measured in that context. Equally, it also
requires greater attention to the active participation of
farmers and farmer groups in defining the key challenges
they face and discerning what might be appropriate inno-
vations in response. This is key to avoid the production
of maladaptive outcomes resulting from overly central-
ized and top-down approaches. A paradigm shift from
climate-smart to genuine climate-resilient agriculture
allows for this because of its systems approach, emphasis
on adaptive capacity and above all its social equity focus.

Acknowledgements

This work was carried out with support from the CGIAR research project Build-
ing Systemic Resilience against Climate Variability and Extremes (ClimBeR). We
would like to thank all funders who supported this research through their con-
tributions to the CGIAR Trust Fund (https://www.cgiar.org/funders/). Eleanor
Fisher also acknowledges the financial support of the Nordic Africa Institute.
The authors are also very grateful to two anonymous reviewers who provided
invaluable comments on an earlier version of the manuscript.

Author contributions
JH led writing of the manuscript; all authors contributed material to the manu-
script; all authors read and approved the final manuscript.

Funding
This work was carried out with support from the CGIAR research projectBuild-

ing Systemic Resilience against Climate Variability and Extremes(ClimBeR).

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Page 7 of 8

Author details

'International Rice Research Institute (IRRI), Los Bafos, Philippines. 2Nordic
Africa Institute, Uppsala, Sweden. >Global Development Studies, Queen’s
University, Kingston in Ontario, Canada. “Centre for Water Policy, Regulation
and Governance, Tata Institute of Social Sciences, Mumbai, India. °Alliance

of Bioversity International and the International Center for Tropical Agriculture
(CIAT), Rome, Italy.

Received: 2 March 2023 Accepted: 21 August 2023
Published online: 28 August 2023

References

Ajulo O, Von-Meding J, Tang P. Upending the status quo through transforma-
tive adaptation: a systematic literature review. Prog Disaster Sci. 2020.
https://doi.org/10.1016/j.pdisas.2020.100103.

Andersson JA, D'Souza S. From adoption claims to understanding farmers and
contexts: a literature review of Conservation Agriculture (CA) adoption
among smallholder farmers in southern Africa. Agric Ecosyst Environ.
2014,187:116-32.

Araos M, Jagannathan K, Shukla R, et al. Equity in human adaptation-related
responses: a systematic global review. One Earth. 2021;4:1454-67.

Barrett CB, Constas MA. Toward a theory of resilience for international develop-
ment applications. PNAS. 2014;111:14625-30.

Basu S, Leeuwis C. Understanding the rapid spread of system of rice inten-
sification (SRI) in Andhra Pradesh: exploring the building of support
networks and media representation. Agric Syst. 2012. https://doi.org/10.
1016/j.agsy.2012.04.005.

Blythe J, Silver J, Evans L, Armitage D, Bennett NJ, Moore ML, Morrison TH,
Brown K. The dark side of transformation: latent risks in contemporary
sustainability discourse. Antipode. 2018;50:1206-23.

Boyd E, Osbahr H, Ericksen PJ, Tompkins EL, Carmen M. Resilience and ‘climatiz-
ing'development: examples and policy implications. Development.
2008;51:390-6.

Cavanagh CJ, Chemarum AK, Vedeld PO, Petursson JG. Old wine, new bottles?
Investigating the differential adoption of ‘climate-smart”agricultural
practices in western Kenya. J Rural Stud. 2017,56:114-23.

Chandra A, McNamara KE, Dargusch P. The relevance of political ecology per-
spectives for smallholder climate-smart agriculture: a review. J Polit Ecol.
2017. https;//doi.org/10.2458/v24i1.20969.

Clay N, Zimmerer KS. Who is resilient in Africa’s green revolution sustainable
intensification and climate smart agriculture in Rwanda. Land Use Policy.
2020. https://doi.org/10.1016/j.landusepol.2020.104558.

Coe R, Sinclair F, Barrios E. Scaling up agroforestry requires research i
than “for” development. Curr Opin Environ Sustain. 2014;6:73-7.

Cundill G, Currie-Alder B, Leone M. The future is collaborative. Nat Clim Chang.
2019;9:343-5.

Dornelles AZ, Boyd E, Nunes RJ, et al. Towards a bridging concept for undesir-
able resilience in social-ecological systems. Glob Sustain. 2020. https://
doi.org/10.1017/5us.2020.15.

Dorward A. Integrating contested aspirations, processes and policy: develop-
ment as hanging in, stepping up and stepping out. Dev Policy Rev.
2009;27:131-46.

Dorward A, Anderson S, Bernal YN, Sanchez E, Rushton J, Pattison J, Paz R.
Hanging in, stepping up and stepping out: livelihood aspirations and
strategies of the poor. Dev Pract. 2009;19:240-7.

Eriksen S, Schipper ELF, Scoville-Simonds M, et al. Adaptation interventions
and their effect on vulnerability in developing countries: help, hindrance
or irrelevance? World Dev. 2021;141:105383.

FAO. Climate-smart agriculture sourcebook. Rome: Food and Agriculture
Organization; 2013.

FAO. Agriculture and climate change: challenges and opportunities at the
global and local Level—collaboration on climate-smart agriculture.
Rome: Food and Agriculture Organization; 2019. p. 52.

Fisher E, Brondizio E, Boyd E. Critical social science perspectives on transforma-
tions to sustainability. Curr Opin Environ Sustain. 2022;55:101160.

Folke C, Carpenter SR, Walker B, Scheffer M, Chapin T, Rockstrom J. Resilience
thinking: Integrating resilience, adaptability and transformability. Ecol
Soc. 2010. https://doi.org/10.5751/ES-03610-150420.

n"rather


https://www.cgiar.org/funders/
https://doi.org/10.1016/j.pdisas.2020.100103
https://doi.org/10.1016/j.agsy.2012.04.005
https://doi.org/10.1016/j.agsy.2012.04.005
https://doi.org/10.2458/v24i1.20969
https://doi.org/10.1016/j.landusepol.2020.104558
https://doi.org/10.1017/sus.2020.15
https://doi.org/10.1017/sus.2020.15
https://doi.org/10.5751/ES-03610-150420

Hellin et al. CABI Agriculture and Bioscience (2023) 4:30

Gassner A, Harris D, Mausch K, Terheggen A, Lopes C, Finlayson R, Dobie P.
Poverty eradication and food security through agriculture in Africa:
rethinking objectives and entry points. Outlook Agric. 2019. https://doi.
org/10.1177/0030727019888513.

Giller KE, Witter E, Corbeels M, Tittonell P. Conservation agriculture and small-
holder farming in Africa: the heretics'view. F Crop Res. 2009;114:23-34.

Glover D. The system of rice intensification: time for an empirical turn. NJAS
Wageningen J Life Sci. 2011. https://doi.org/10.1016/j.njas.2010.11.006.

Glover D, Sumberg J, Andersson JA. The adoption problem; or why we still
understand so little about technological change in African agriculture.
Outlook Agric. 2016;45:3-6.

Glover D, Mausch K, Conti C, Hall A. Unplanned but well prepared: a reinter-
preted success story of international agricultural research, and its implica-
tions. Outlook Agric. 2021. https://doi.org/10.1177/00307270211043542.

Hansen J, Hellin J, Rosenstock T, Fisher E, Cairns J, Stirling C, Lamanna C, van
Etten J, Rose A, Campbell B. Climate risk management and rural poverty
reduction. Agric Syst. 2019;172:28-46.

Harris D. Intensification benefit index: how much can rural households benefit
from agricultural intensification? Exp Agric. 2018. https://doi.org/10.1017/
S0014479718000042.

Harris D, Orr A. Is rainfed agriculture really a pathway from poverty? Agric Syst.
2014;123:84-96.

Hellin J, Fisher E. Building pathways out of poverty through climate smart
agriculture and effective targeting. Dev Pract. 2018;28:974-9.

Hellin J, Fisher E. The Achilles heel of climate-smart agriculture. Nat Clim
Chang. 2019,9:493-4.

Hellin J, Amarnath G, Challinor A, et al. Transformative adaptation and implica-
tions for transdisciplinary climate change research. Environ Res Clim.
2022;1:023001.

Huff A, Naess LO. Introduction: reframing climate and environmental justice.
IDS Bull. 2022;53:1-7.

IPCC (2022) Climate Change 2022: Impacts, Adaptation, and Vulnerability.
Contribution of Working Group Il to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [H-O. Portner, D.C. Roberts,
M. Tignor, E.S. Poloczanska, K. Mintenbeck, A. Alegria, M. Craig, S. Langs-
dorf, S. Loschke, V. Méller, A. Okem, B. Rama (eds.)]. Cambridge University
Press. Cambridge University Press, Cambridge, UK and New York, NY, USA,
3056 https://doi.org/10.1017/9781009325844.

Karlsson L, Naess LO, Nightingale A, Thompson J. Triple wins'or ‘triple faults’?
Analysing the equity implications of policy discourses on climate-smart
agriculture (CSA). J Peasant Stud. 2018;45:150-74.

Kinley R. Climate change after Paris: from turning point to transformation. Clim
Policy. 2017. https://doi.org/10.1080/14693062.2016.1191009.

Kyeyune V, Turner S. Yielding to high yields? Critiquing food security definitions
and policy implications for ethnic minority livelihoods in upland Vietnam.
Geoforum. 2016. https://doi.org/10.1016/j.geoforum.2016.03.001.

Leach M, Mearns R. Environmental change and policy. In: Leach M, Mearns R,
editors. The lie of the land: challenging received wisdom on the African
environment. Oxford: The International African Institute in association
with James Currey & Heinemann; 1996. p. 1-33.

Leach M, Newell P, Scoones I. The politics of green transformations. Polit Green
Transform. 2015. https://doi.org/10.4324/9781315747378.

Lipper L, Thornton P, Campbell BM, et al. Climate-smart agriculture for food
security. Nat Clim Chang. 2014;4:1068-72.

Long N, Long A. Battlefields of knowledge: the interlocking of theory and
practice in social research and development. Milton Park: Routledge;
1992. https://doi.org/10.4000/apad.2653.

Mausch K, Harris D, Heather E, Jones E, Yim J, Hauser M. Households'
aspirations for rural development through agriculture. Outlook Agric.
2018;47:108-15.

Miller F, Osbahr H, Boyd E, et al. Resilience and vulnerability: complementary or
conflicting concepts? Ecol Soc. 2010;15:11.

Newell P. Climate justice. J Peasant Stud. 2022;49:915-23.

Ollenburger M, Crane T, Descheemaeker K, Giller KE. Are farmers searching for
an African green revolution? Exploring the solution space for agricultural
intensification in southern Mali. Exp Agric. 2019. https://doi.org/10.1017/
S0014479718000169.

Partey ST, Zougmoré RB, Ouédraogo M, Campbell BM. Developing climate-
smart agriculture to face climate variability in West Africa: challenges and
lessons learnt. J Clean Prod. 2018;187:285-95.

Page 8 of 8

Pattenden J. Labour, state and society in rural India. Manchester: Manchester
University Press; 2018. https://doi.org/10.7765/9781784997021.

Schipper ELF. Maladaptation: when adaptation to climate change goes very
wrong. One Earth. 2020;3:409-14.

Schipper ELF. Catching maladaptation before it happens. Nat Clim Chang.
2022;12:2021-2.

Sinclair F, Coe RIC. The options by context approach: a paradigm shift in
agronomy. Exp Agric. 2019. https://doi.org/10.1017/50014479719000139.

Sumberg J. Agronomy for development: the politics of knowledge in agricul-
tural research. Agron Dev Polit Knowl Agric Res. 2017. https://doi.org/10.
4324/9781315284057.

Taylor M. Climate-smart agriculture: what is it good for? J Peasant Stud.
2018;45:89-107.

Taylor M. Hybrid Realities: making a new green revolution for rice in south
India. J Peasant Stud. 2019. https://doi.org/10.1080/03066150.2019.15682
46.

Taylor M, Bhasme S. Model farmers, extension networks and the politics of
agricultural knowledge transfer. J Rural Stud. 2018;64:1-10.

Taylor M, Bhasme S. The political ecology of rice intensification in south India:
putting SRIin its places. J Agrar Chang. 2019. https://doi.org/10.1111/
joac.12268.

Taylor M, Bhasme S. Between deficit rains and surplus populations: the
political ecology of a climate-resilient village in South India. Geoforum.
2021;126:431-40.

Vanclay F, Lawrence G. Farmer rationality and the adoption of environmentally
sound practices: a critique of the assumptions of traditional agricultural
extension. Eur J Agric Educ Ext. 1994. https://doi.org/10.1080/13892
249485300061.

Walker B, Holling CS, Carpenter S, Kiznig A. Resilience, adaptability and trans-
formability in social-ecological systems. Ecol Soc. 2004,9(2):5. https://doi.
0rg/10.5751/ES-00650-090205.

Westermann O, Forch W, Thornton P, Kérner J, Cramer L, Campbell B. Scaling
up agricultural interventions: case studies of climate-smart agriculture.
Agric Syst. 2018. https://doi.org/10.1016/j.agsy.2018.07.007.

Williams TG, Guikema SD, Brown DG, Agrawal A. Resilience and equity: quan-
tifying the distributional effects of resilience-enhancing strategies in a
smallholder agricultural system. Agric Syst. 2020;182:102832.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1177/0030727019888513
https://doi.org/10.1177/0030727019888513
https://doi.org/10.1016/j.njas.2010.11.006
https://doi.org/10.1177/00307270211043542
https://doi.org/10.1017/S0014479718000042
https://doi.org/10.1017/S0014479718000042
https://doi.org/10.1017/9781009325844
https://doi.org/10.1080/14693062.2016.1191009
https://doi.org/10.1016/j.geoforum.2016.03.001
https://doi.org/10.4324/9781315747378
https://doi.org/10.4000/apad.2653
https://doi.org/10.1017/S0014479718000169
https://doi.org/10.1017/S0014479718000169
https://doi.org/10.7765/9781784997021
https://doi.org/10.1017/S0014479719000139
https://doi.org/10.4324/9781315284057
https://doi.org/10.4324/9781315284057
https://doi.org/10.1080/03066150.2019.1568246
https://doi.org/10.1080/03066150.2019.1568246
https://doi.org/10.1111/joac.12268
https://doi.org/10.1111/joac.12268
https://doi.org/10.1080/13892249485300061
https://doi.org/10.1080/13892249485300061
https://doi.org/10.5751/ES-00650-090205
https://doi.org/10.5751/ES-00650-090205
https://doi.org/10.1016/j.agsy.2018.07.007

	Transformative adaptation: from climate-smart to climate-resilient agriculture
	Abstract 
	Background
	A more nuanced determination of ‘success’ and ‘failure’
	Farmers’ differential livelihood trajectories
	Social equity in climate-resilient agriculture
	Conclusions
	Acknowledgements
	References


