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THE CLIMATE-SMART AGRICULTURE DEBATE

Climate-smart agriculture (CSA) is a term that was put forward by the Food and
Agriculture Organisation (FAO) to describe the gamut of measures undertaken in
response to the impact of climate change on agriculture and food production (FAO
2009). CSA has three broad components: (1) improving agricultural productivity and
incomes, (2) strengthening climate adaptation and resilience, and (3) reducing
greenhouse gas emissions in agriculture (FAO 2013).

An integral part of the CSA framework is to develop indicators to assess the “climate
smartness” of agricultural policy in a given region. International organisations,
including the World Bank, the Consultative Group on International Agricultural
Research (CGIAR), and the Research Programme on Climate Change, Agriculture,
and Food Security (CCAFS) have converted the CSA framework into a set of
indicators to evaluate agricultural policy responses to climate change (Braimoh et al.
2016). The indicators thus developed give scores to climate preparedness in policy
(including climate mitigation in agriculture), technology and infrastructure use, and
farming practices. With respect to farming practices, these indicators give a positive
score to the establishment of large-scale agribusinesses within a region.

CSA has emerged as a policy framework that is championed by a whole host of
inter-governmental agencies and organisations, including FAO, the International
Fund for Agricultural Development (IFAD), and the United Nations Environment
Programme (UNEP), as one that can address concerns of livelihood, food security,
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development, and the conditions of small farmers in agriculture.1 International
associations such as the World Business Council for Sustainable Development
(WBCSD) have argued that CSA can be a platform to promote low-carbon
technologies in agriculture (mitigation) and address sustainable production in
agriculture (Vermeulen and Frid-Nielson 2017). Since its first use in 2009, CSA has
become a catch-all method to address all policy concerns pertaining to agriculture
and climate change.2

This rise of CSA as an international frame of reference serves as background to the
volume under review. The editors and contributors – among them are agricultural
and natural resource economists and policy experts from governmental, academic,
inter-governmental, and private institutions – address conceptual and policy-based
aspects of CSA. The volume aims to be a comprehensive guideline to CSA for
development agencies, practitioners, policy makers, non-governmental organisations,
academics, and for the private sector.

The edited volume consists of 6 parts and 25 chapters. It begins with an overview and
history of CSA and its features (part 1, chapters 1 to 3). It then seeks to link CSA to
concepts in the climate change literature, including the concepts of resilience,
adaptive capacity, innovation, and technology adoption. Parts 2 to 5 (chapters 4 to
23) describe, by means of a series of case studies, practices and policy measures
under the CSA framework, including an assessment of vulnerability and adaptive
capacity within agriculture at different levels. The final section (part 6, chapters 24
and 25) provides a synthesis and review of the CSA project and discusses the way
forward.

CSA AGENDA ON MITIGATION, FINANCE, AND INNOVATION

The acceptance of CSA and the formation of the Global Alliance for CSA (by FAO,
World Bank, and CGIAR) were opposed by many academics, activists, and
transnational NGOs, including ActionAid, Oxfam, and Greenpeace, on three
grounds.3 The first criticism was that CSA’s emphasis on climate mitigation in
agriculture poses an unfair burden on developing countries and compromises their
developmental rights.4 The second criticism was that CSA privileged private
agribusinesses (effectively greenwashing them) at the expense of small farmers and

1 Available at https://www.theguardian.com/global-development-professionals-network/2014/oct/17/climate-
change-agriculture-bad-isnt-good, viewed on August 5, 2019.
2 Although not part of the decisions or agendas of various Conference of Party discussions on Climate Change,
principles of CSA are being pushed outside of the UNFCCC as well as within the Koronivia Joint Work on
Agriculture (KJWA) that was reached at COP23 in November 2017, available at https://ccafs.cgiar.org/blog/
climate-and-agriculture-cop24-depressing-or-exhilarating#.XO8r98gzbIU, viewed on August 5, 2019.
3 In an open letter, various organisations, including Oxfam, ActionAid, Third World Network, and Greenpeace
called out the CSA platform and raised concerns about the nature of the Global Alliance for CSA (http://
www.climatesmartagconcerns.info/english.html).
4 ActionAid (2011); Neufeldt et al. (2013).
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food security.5 The third criticism was that that the policy itself and the parameters
used to measure it were vague, and critics asked, in this context, what was new
about CSA (ActionAid 2014).6

Chapter 2 of the volume (by the editors, Lipper and Zilberman) addresses these
criticisms. On the potential of reducing greenhouse gas (GHG) emissions from
agriculture, the authors argue that the CSA relied on the 4th assessment report of
the Intergovernmental Panel on Climate Change (IPCC) (Smith et al. 2008), stating
that there is an “estimated global economic mitigation potential for 2030 from
agriculture of 1500–1600, 2500–2700, and 4000–4300 MtCO2-eq/year at carbon prices
of up to 20, 50, and 100 US$/tCO2-eq.” This potential is based on the use of carbon
sequestration techniques in “cultivated organic soils, cropland management, grazing
land management, restoration of degraded lands, rice management and livestock.” It
must be pointed out that GHG emissions in agriculture alone are less than emissions
from sectors such as industry, power generation, and transportation. And it is in the
latter three sectors that there is greater potential for mitigation of GHG emissions.
However, many large-scale studies have pointed out the inadequacy (in terms of
mitigation) and inefficacy (in terms of financial feasibility) of sequestration
techniques (Rochon et al. 2008; Venton 2016; Faran and Olsson 2018).

The authors write that greenwashing agribusiness was not a goal of CSA practices.
They write that, at the inception of the CSA framework, carbon offsets and trading
mechanisms, such as Clean Development Mechanism (CDM) and the United
Nations collaborative programme on Reducing Emissions from Deforestation and
Forest Degradation in Developing countries (REDD+), were the only viable sources
of global climate finance to implement mitigation and adaptation efforts in
agriculture. They further argue that, subsequent to the Paris Agreement and the
failure of carbon trading mechanisms, the principles of CSA can just as easily be
achieved by public and private financing of adaptation and mitigation efforts
(including cash transfers and/or other non-carbon offset mechanisms).

On the criticism that CSA did not have anything new to offer, the chapter argues
that CSA was never “intended to provide a new set of sustainability principles, but
[was] rather a means of integrating the specificities of adaptation and mitigation
into sustainable agricultural development policies, programmes, and investments”
(p. 24). It further describes CSA as a non-prescriptive “tool to identify locally

5 This refers to awide range of concerns from the promotion of GMO technology to the implementation ofmarket
mechanisms under the CSA framework (Taylor 2018).
6 The ActionAid report (ActionAid 2011) actually states that “The concept of ‘Climate-smart agriculture’ was
developed by the FAO and the World Bank, claiming that ‘triple wins’ in agriculture could be achieved in
mitigation (reducing greenhouse gas emissions), adaptation (supporting crops to grow in changing climate
conditions), and increasing crop yields. But there is growing confusion and debate over what the term really
means, what it can achieve, what is new about it, and whether it really can benefit food systems in the face of
climate change,” available at https://actionaid.org/sites/default/files/csag_clevernamelosinggame_0.pdf, viewed
on August 5, 2019.
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appropriate solutions to managing agriculture for sustainable development and food
security under climate change” (p. 26).

Chapter 3 of the book reaffirms the arguments in Chapter 2, and describes the
combined benefits of reducing greenhouse gases and improving food security and
farm-level incomes. Chapter 4 of the book, by Zilberman, Lipper, McCarthy, and
Gordon, deals with the importance of innovation in agriculture when negotiating
the impact of climate change.7 In this context, the authors take a strong view in
favour of adopting new farming practices (including GMOs and intensive
cultivation techniques):

While environmental groups are among the most concerned about climate change, and
were on the forefront of developing mechanisms to finance mitigation, sometimes they
may oppose many innovative technologies and institutions that may be part of the
solution to the challenges of climate change. This cautious response is not surprising
because the traditional instinct of such groups is to protect and conserve.

CLIMATE-SMART AGRICULTURE: OLD WINE IN A NEW BOTTLE?

Some of the most interesting and useful sections of the book deal with the integration
of the concepts of vulnerability and resilience (chapters 5 to 7), and present different
case studies on the assessment of climate risks (chapters 8 and 13). The differential
impact of average temperature rise on different cropping systems are reported.
Chapter 8 uses crop modelling techniques to estimate that rising average
temperatures will have a negative effect on US maize yield growth. Chapter 6
examines the effects of average (including night-time and day-time extremes)
temperatures on rice production in Laos.

A welcome feature of this book is that several chapters examine models and tools
for assessment of farm-level impact of climate variability and climate shocks in
agriculture. These include chapters on the use of satellite information for crop yield
production (chapter 5), understanding trade-offs between implementing CSA
practices and their impact on farm-level production and farm incomes (chapter 8),
and the use of AgMIP regional integrated assessment methods to evaluate
vulnerability, resilience, and adaptive capacity for CSA (chapter 13).

An important characteristic of the CSA framework is that it promises to be a novel
approach towards questions of climate adaptation and resilience in agriculture. This
view is premised on case studies of CSA practices across Africa and parts of
Southeast Asia. However, upon closer examination, there is not much to distinguish
CSA practices from existing coping strategies. For instance, chapter 7 on “Farmers’
Perceptions of and Adaptations to Climate Change in Southeast Asia” states that

7 The opposition to genetically modified organisms (GMOs), especially in light of its potential to address abiotic
stresses, has baffled most experts (Rao et al. 2018; National Academies of Sciences, Engineering, and Medicine
2016).
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adaptation strategies undertaken by farmers are a consequence of the way they
perceive climate change. This assessment is only partially correct, since it ignores,
first, the unprecedented nature of the impact of climate change on agriculture,
changes that are not part of any present or historical repository of cultural practices
or knowledge that farmers possess. Secondly, it ignores the fact that the adoption of
new technology in agriculture by farmers depends on the presence of multiple
factors, including extension services, research in agricultural science, and, very
importantly, the socio-economic conditions of farmers adopting these practices.
Chapter 10 of the book looks at the role of cash transfers in promoting household
resilience in Zambia, and chapter 11 investigates the role of input subsidy
programmes in promoting CSA in sub-Saharan Africa. The former chapter deals
with the potential of cash transfers to mitigate risks for small farmers by explicitly
accounting for climate risks. The latter chapter concludes that there may be
potential for input subsidy programmes to “promote system-wide investments that
are both climate-smart and market-smart and synergistic in their promotion of
community resilience to climate variability.” Both these conclusions, again, do not
distinguish CSA as a framework separate from the wealth of literature on risk,
uncertainty, and decision-making in agriculture (Lipton and Sinha 1999).

Chapter 15 on “Climate Smart Food Supply Chains in Developing Countries,”
written by Thomas Reardon and David Zilberman, looks at the risks posed by
climate shocks across the food supply chain, and their implications for food security
and farm-level incomes. Chapter 16, on the adoption of climate-smart agriculture
(by Jamie Mullins, Joshua Graff Zivin, Andrea Cattaneo, Adriana Paolantonio, and
Romina Cavatassi), underscores the importance of extension programmes in
implementing rain-indexed crop insurance schemes. Risk assessments in developing
countries such as India are moving in this direction (NABARD 2012). Chapter 20
looks at “Improving the Resilience of Central Asian Agriculture,” and concludes
that access to markets and extension services is a driving factor in the adoption of
CSA technologies, and that the adoption rate in this regard is higher for rich
households than poor households. Chapter 21 on “Managing Environmental Risk in
Presence of Climate Change” in the Nile basin of Ethiopia finds that past adaptation
to climate change “reduces current downside risk exposure, and so the risk of crop
failure.” However, this is an assessment of the impact of climate variability, rather
than climate change, on yields. Chapter 22 discusses diversification as a CSA
strategy amongst farmers in Zambia and Malawi. It indicates that there is a relation
between extension service availability and diversification strategies adopted by
farmers. These chapters are in congruence with existing literature on technological
adoption, risk mitigation, and decision-making in agriculture (Wildavksy 1979;
Ruttan and Hayami 1973; Hayami and Ruttan 1970; Olmstead and Rhode 1993;
Just 2003). However, they do not comment on the constraints on scaling up
these measures, a point relevant to small farmers constrained by social and
economic factors.
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CONCLUSION: TOWARDS A COMPREHENSIVE CLIMATE AND AGRICULTURE AGENDA?

The threat of climate change is unprecedented. Can the CSA framework address this?
On this count, the volume leaves a few questions unanswered. My first concern is that
by emphasising climate mitigation, the book unwittingly pushes the door open for
treating climate mitigation at par with climate adaptation in the case of agriculture.8

The net result is that policy advocacy for mitigation in agriculture will be
strengthened by this framework. At the same time, the CSA framework does not
place the burden of GHG mitigation on developed countries via reduction of fossil
fuel use in agriculture. On the contrary, transnational corporations such as Walmart
and McDonalds have used CSA to develop sustainability indicators to evaluate
positively and promote their production chains.9 A possible outcome of placing the
mitigation burden on developing countries is that unproven technologies for
mitigation in agriculture in the developing world (such as carbon sequestration) will
be seen as potential offsets for mitigation efforts in the developed world. National
governments of the United States and Denmark have stated that CSA should be
used as a basis for intervention, technology transfer, and finance, premised on
carbon offsets and carbon trading mechanisms (particularly in Africa).10 Despite
uncertainty regarding the prospects of climate mitigation in agriculture (and indeed,
forestry and land-use change), some low-income developing countries (including
Ethiopia) that are largely dependent on agriculture already seem to have given up
their potential for improving agricultural production and industrial production by
committing to a carbon-neutral economy.11

My second concern is that CSA as an approach fails to incorporate climate variability.
Though many individual chapters in the volume assess the risk of short-term climate
variability and the strategies used to adapt to it, its importance for agricultural policy in
developing countries is not an inherent feature of the CSA framework. This is because
the CSA framework conflates current climate variability and future climate change, a
distinction recognised by some climate scientists and agricultural economists but often
ignored by policy makers. In ignoring this distinction, the research agenda fails to
distinguish the current impact of climate variability from the long-term effects of
climate change in agriculture (across differing cropping systems and agro-climatic
conditions). This error has significance for developing countries, since it affects
vulnerability assessments, the identification of short-term climate risks, and the
identification of measures for alleviating these associated risks. Thus CSA, like other
climate policies in agriculture, “runs the risk of over-emphasising the environmental

8 Unwitting because it provides caveats for the role of mitigation in agriculture-technological capacities,
institutional factors, and trade-offs with agricultural production.
9 Available at https://corporate.walmart.com/newsroom/2014/10/06/walmart-announces-new-commitment-to-
a-sustainable-food-system-at-global-milestone-meeting, viewed on August 5, 2019.
10 The official correspondence and remarks of the US Whitehouse on climate-smart agriculture is available at
https://obamawhitehouse.archives.gov/the-press-office/2014/09/23/remarks-president-un-climate-change-
summit, viewed on August 5, 2019.
11 Available at https://climateactiontracker.org/countries/ethiopia/2018-04-30/, viewed on August 5, 2019.
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and climatic constraints on agricultural production in the present, while ignoring
the role of socio-economic factors as significant barriers to agricultural growth”
(Jayaraman and Murari 2014).

My third concern is that the CSA framework ignores the question of socio-economic
relations within agriculture. The conclusions and assessments in the chapters on
CSA management practices and adaptation techniques, for example, may be
applicable to certain specific contexts, but by claiming that these support CSA
practices in general, the volume fails to address important issues affecting
agriculture in the developing world. These include infrastructure (and other
support) in agriculture and the socio-economic conditions of small farmers that
make them vulnerable to risks in general and climate risks in particular. Agriculture
in developing countries is dependent on several non-price factors. The role of input
subsidies, insurance, and other price support systems, while beneficial to farmers,
may be inadequate in the absence of public finance and support with regard to
credit availability, infrastructure, irrigation, extension services, and marketing
(Ramakumar 2012). Further, small farmers face a series of constraints on improving
productivity and incomes on account of the small scale of production, resulting
often in low and negative farm incomes (Swaminathan and Baksi 2017).
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