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Foreword
The driver of every development in human endeavor is science; this is true in the
history of our world and responds to every walk of life. The development in the
agricultural sector is also reliant on the strength of science to generate knowledge
and technologies that respond to constraints as well as drive the growth and
development of the sector. A major problem with African agriculture is the
availability of technologies to drive sectoral growth and foster competitiveness
with other regions of the world. The observed poor productivity of African
agricultural practices is tagged with the slow pace of technology generation,
dissemination, and use. In most instances, the capacity of the African research
system seems not to support the needed spate of technology need to match
the productivity requirement of the society from the sector. Apparently, the
gap in demand versus supply of technologies has drawn the continent back
into its current state in terms of food and fiber production to meet the needs of
its teaming population as well as economic development. A school of thought
has tagged the problem of technology generation to poor investment in the
research sector; this is logical as empirical evidence clearly indicated that
African countries have the least investment in science for agriculture technology
generation. Another school of thought felt that the systems for technology
generation are also playing a major role in limiting the flow of technologies,
especially the maximal use of the available technologies. Other thoughts are
around the cost of technologies, the appropriateness of the technologies for the
prevailing production systems in different African agroecology, and the demand
structure. In the last decades, considerable efforts have gone into generating
solutions to most of these perceived problems and the continent seems to have
advanced a bit. The Comprehensive Africa Agricultural Development Program
(CAADP) is one that aims at fostering 6% annual growth in the sector; if the
countries will allocate 10% of their budget to the agricultural sector. Another
effort is the Science Agenda for Africa Agriculture (S3A) which advocates for
higher investment in science and technologies generation and utilization at the
country level among many other models and interventions.

Foreword
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The Agricultural sector keeps evolving and is continuously confronted with
constraints that clearly indicated that technology generation must be on the
front burner of investment in the sector. The advent of climate change is a current
constraint factor that is affecting the sector. Global discussion on climate change
gained prominence about three decades ago; the projection suggests African
agriculture will bear the biggest brunt of the negative effect, even though the
continent’s contribution is far less to carbon emission. Sourcing solution to the
various negative effects of climate change in the agricultural sector is important
to ensure sustained progress in the production of food and fiber. Technologies
will be needed to productively implement both the adaptation and mitigation
efforts to combat the changes in climate variables. While the adaptation efforts
are measures to foster change in production methods and systems to live with
the new normal in the short run; the mitigation calls for changes in the systems
that adjust the current practice from the kind that contribute to changes in
climate. Mitigation efforts are centered around low carbon emission practices in
the lifestyle of the larger society including agriculture. This calls for a complete
change in the daily life and practices the modern world has used to propel its
current development; it suggests a change to more green production systems,
the use of non-fossil fuel energy sources, carbon conservation tillage practices,
etc. The various mitigation efforts suggest taking a compromise on the
somewhat fast technological advances to a low pace carbon emission-friendly
and sustainable practices. The alternative is to fast-track the development
of new technologies to adapt to the changes as they emerge; this approach
will put the world on a “living on the edge” lifestyle full of uncertainties since
the ultimate negative effect of continuous climate change is yet to be known.
Experience with climate variability is unpredictable and the threshold of the
different occurrences may be too devastating.
The progressive pathway is to continuously develop technologies that have the
dual potential to support both adaptation and mitigation practices. Recent
studies have shown that most of the adaptation practices are the same traditional
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practices that are erstwhile labelled as low productive. They have given way to
the more modern practices that are super-efficient but unsustainable due to
their effects on the ecosystem’s integrity. The way forward is the development
of more rugged technologies built on knowledge; rugged varieties of crops
with the potential to tolerate heat and cold spells, and yield optimally under
a low nutrient regime. The use of modern science to develop livestock breeds
that is hardy, with good feed conversion capabilities, and multiple resistance to
various pests and diseases. There is also the need to come up with in-situ water
management techniques; tillage practices that are climate smart compliant etc.
This book attempt to interrogate the subject of technology generation within
the climate-smart agriculture confines. Each chapter review existing literature
and carry out analysis to generate answers to pertinent questions that border
on effective strategies to develop technologies and have a stewardship of the
process for climate-proofed development of African agriculture.
Enjoy the reading.
Yemi AKINBAMIJO
Executive Director, FARA
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Introduction
World population is increasing day by day and at the same time agriculture
is threatened due to natural resource degradation and climate change. FAO
(2013) and World Bank (2015) indicates that the living conditions of about
9 billion people globally will worsen by 2050, whereby hunger and poverty
will be taking the lead, making it substantially hard to put food on the table.
However, production stability, agricultural productivity, income and food
security is negatively affected by changing climate. Climate change’s negative
impacts are already being felt, in the form of reduced yields and more frequent
extreme weather events, affecting crops and livestock.
The Sixth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC) (2021) still unequivocal confirms that human influence has
warmed the atmosphere, ocean and land over the last decades that the world
is warming faster than estimated. Agriculture is said to be a prominent source
as well as a sink of greenhouse gases (GHGs). There is a consensus among
scientists, policy makers and development practitioners that climate change
poses complex challenges to the development of African countries. According
to Kombat, Sarfatti and Fatunbi (2021), Climate change is a major constraint
to the progress of Africa’s agriculture, food, and nutrition security; its effect
is tied to geographical position and driven by the limited adaptive capacity
of the agricultural households. The most vulnerable stakeholder group are
the smallholder farming households with limited resources and knowledge of
adaptation and mitigation techniques. Sub-Saharan Africa owns more than
60% of the world’s arable land with over 85% of the farmers being smallholder
farmers, who are predisposed to various risks.
In line with the Paris agreement, most developing countries have designed
Nationally Determined Contributions as major national policies of action that
highlight the need for agricultural systems that are adaptive and resilient to the
threats posed by climate change. FAO (2013) indicated that in response to this,
the concept of Climate Smart Agriculture (CSA) was developed to address the
issues of sustainable productivity, adaptation and mitigation as CSA’s focus is
primarily on addressing climate change.
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Based on CSA’s potential to increase food security and farming system resilience
in developing countries, there has been international attention that has led
to the development of several CSA initiatives such as the Global Alliance for
CSA (GACSA) and the Africa CSA Alliance (ACSAA). Also, translating science
evidence into policy is essential as there are several research initiatives testing
CSA technologies and practices, with findings that needs to be communicated
to policymakers clearly (Zougmoré et al, 2019).
More importantly, addressing the issue of climate change will be indefinable
without a firm commitment to systematic generation, dissemination, and
adoption of climate-smart agricultural technologies and practices. The
smallholder farmers are the central users of CSA technologies in Africa. Indeed,
through its Africa CSA vision, NEPAD, the African Union Development
Agency envisions that by 2025 at least 25 million farming families will
have adopted CSA. Yet, the knowledge of the climate-smart agriculture
technologies is nowadays still limited because it remains hard for various users
to differentiate them from the already existing practices in most cases.
While the growth in strategies, policies, partnerships, and investments is
positive and creates a favourable enabling environment for CSA, these need to
be complemented with targeted implementation on the ground, sustainable
financing, institutional coordination, and metrics to measure the efficacy of
interventions (Zougmoré et al, 2021). According to Mwongera et al (2017),
given the complexity of farming systems in Africa, there is the need for
research and development to support adaptation decision-making, including
identifying priority thematic areas to support agriculture transformation.
Ensuring maximum gains from agricultural investments requires that the
limited resources are targeted in a systematic way in order to optimize the
triple wins of CSA.
.
Hence, the need to develop strategies for continuous development and scaling
of climate-smart agriculture technologies in Africa. This is the focus of this
study. The following key questions form the basis of the reflections presented
in this book.

Introduction
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Key question one: Demystifying Climate-Smart Agriculture
i What is climate-smart agriculture in the African agriculture
stakeholder’s perspective?
ii What is the state of climate-smart agriculture in Africa?
iii. What is new in CSA?
Key question two:
i What is the role of research in Climate-smart agriculture? To what
importance are research and climate-smart agriculture to the African
agricultural system?
ii
Is it true that Africa stands a chance of doubling its agricultural
productivity or more if climate-smart agriculture practices are better
adopted?
Key question three: Stewardship of CSA in Africa
i Is there a research accountability framework for CSA in Africa?
ii If no, what should the CSA accountability framework entail?
Key question four:
i What are the promises of mainstreaming youth and gender in CSA
adaptation action in Africa?
ii How true is the assertion that more than 60% of employed women in
sub-Saharan Africa work in the agricultural sector?
Key question five: Policy coherence on CSA
i Are there existing policy incentives for CSA-driven research programs
in Africa?
ii What do CSA policy incentives mean to smallholder farmers?
Key question six: Strategies for climate-smart agriculture.
i What are the contributions of the available strategies?
ii What factors are hindering the adoption of these strategies?
iii How accurate are the available strategies; do they require modification
to fit the African agricultural system?
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Key question seven: CSA research funding
i Are there institutions in Africa funding CSA research?
ii What are the funding challenges encountered by CSA researchers in
Africa?
Key question eight: Monitoring and evaluation of CSA research
i What mechanisms are used for monitoring CSA research in Africa?
Key question nine: Characterization of CSA technologies.
i What are the parameters that distinguish CSA technologies from other
technologies?
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01
Demystifying Climate-Smart
Agriculture
Summary of Chapter 1
•
•

•

•
•

•

Many definitions have been propounded for Climate-Smart Agriculture
(CSA).
The main goal of CSA from all the definitions is seen as sustainable food
security and development while three objectives/interlinked pillars necessary
for achieving this goal are productivity, adaptation, and mitigation (FAO,
2013a and Lipper et al. 2014).
A set of keywords that characterize the key attributes of CSA are capacity
building, sustainability, emission and vulnerability, reduction, profit, food
security, transformation, new knowledge, technology, and productivity (Adesipo
et al, 2020)
CSA is seen to be site-specific rather than having a universal approach as CSA
in one location may not be as smart in other contexts.
As a result of importance and attention given to CSA in Africa, several
alliances have been formed and many institutions have been involved in
CSA which include AfDB, EBAFOSA, CGIAR/CCAFS, CAADP, FAO,
IFAD, NEPAD etc.
There are new initiatives that have come up but not well documented which
include: CGIAR IICRA, FARA – ACSAF, New AU strategy, WB New
CSA effort, CAADP-XP4 Climate Change assessment and portal etc.
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1.1

What is Climate-smart Agriculture in the African
Agriculture Stakeholders’ Perspective?

According to McCarthy et al (2012), Climate-smart agriculture derivs its logical
meaning from the acronym SMART that is commonly used in the Monitoring
and Evaluation field, where S stands for specific, M stands for measureable,
A for achievable, R for reliable and T for timely. It implies a climate specific,
measurable, achievable, reliable and timely agricultural technologies and
practices.
Many definitions have been propounded for Climate-smart agriculture.
Lipper et al (2014) defines it as an approach for transforming and reorienting
agricultural development under the new realities of climate change. However,
FAO (2013) takes Climate-Smart Agriculture as “agriculture that sustainably
increases productivity, enhances resilience (adaptation), reduces/removes GHGs
(mitigation) where possible, and enhances the achievement of national food
and nutritional security as well as all other development goals.”
Many definitions have been propounded for Climate-smart agriculture. Lipper
et al (2014), defines CSA as an approach for transforming and reorienting
agricultural development under the new realities of climate change. In
addition, FAO (2013) specifies the triple goals of CSA as an “agriculture that
sustainably increases productivity, enhances resilience (adaptation), reduces/
removes GHGs (mitigation) where possible, and enhances the achievement of
national food and nutritional security as well as all other development goals.”
From these definitions, the main goal of Climate-Smart Agriculture is seen
as sustainable food security and development in a climate change context
while three interlinked pillars necessary for achieving this goal are sustainable
productivity increase, improved adaptation, and mitigation of GHG from

Demystifying Climate-Smart Agriculture

3

agriculture (FAO 2013a; Lipper et al. 2014). As a result of this, CSA has
been described as technologies and practices, systems and institutional and
policy arrangements that balance out the trade-offs inherent in concomitantly
meeting these triple goals. Consequently, CSA has become a focus of research
all over the world.
In a bid to achieve the triple goals of CSA, FANRPAN (2013), provided an
action based definition by describing CSA as an applied set of farming principles
and practices that increases productivity in an environmentally and socially
sustainable way (adaptation); it strengthens farmers’ capacities to cope with
the effects and impacts of climate change (resilience); conserves the natural
resource base through maintaining and recycling organic matter in soils
(carbon storage); and, as a result reduces greenhouse gas emissions (mitigation).
Climate-smart agriculture includes proven technologies and practices such as
water management, intercropping, conservation agriculture, crop rotation,
mulching, integrated crop-livestock management systems, agroforestry, and
improved pasture and grazing management.
FAO (2018) further explained the concept of climate-smart agriculture as an
approach that aims to overcome challenges posed by climate change, maintain
or improve food security, help farmers adapt to changing climatic conditions
and reduce the amount of greenhouse gases from agriculture.
In their contribution, Adesipo et al (2020) compiled a set of keywords
that characterize the key attributes of CSA. These are capacity building,
sustainability, emission and vulnerability, reduction, profit, food security,
transformation, new knowledge, technology, and productivity. It provides a
definition that is almost close to Lipper et al (2014) and Campbell et al (2014)
who defined CSA as methods that transform agricultural systems to enhance
food production and security under the changing climate.
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The suggested keywords by Adesipo et al (2020) are not exhaustive but most
definitions are built around them. Engel and Muller (2016) perceived CSA as
a sustainable approach that can enhance agricultural productivity and income
through the use of adaptation strategies while promoting resilience to changing
climate and minimizing greenhouse gas emissions.
The climate-smart agriculture seeks to reposition agriculture by taking these
objectives into consideration and informing farmers’ decisions as it does not
mean that every agricultural practice should achieve all the three objectives of
CSA.
Thus, CSA is seen as interdisciplinary approach that is not limited to a single
set of practices because it is designed to specific situations using information
from many sources and requires comprehensive capacity-development efforts
at various levels to promote behavioural changes and to enhance institutional
and political settings, while strengthening organizations and institutions and
building the individual capacities of various stakeholders. Furthermore, as CSA
focuses on broader social and ecological outcomes, it requires the participation
of both farming communities and decision-makers and an understanding of the
synergies and trade-offs. As a result, national priorities need to be set according
to each country’s social and economic characteristics, on-going development
processes and natural resource availability (FAO, 2018).
In another dimension, Milder et al (2011) take CSA as a farming approach
that fosters natural ecological processes to increase agricultural yields and
sustainability by minimizing soil disturbance, maintaining permanent soil
cover, and diversifying crop rotations. Construed more broadly, CSA also
encompasses natural resource management at the farm, village, and landscape
scales to increase synergies between food production and the conservation and
use of ecosystem services.
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The term climate-smart agriculture (CSA) is expanded to represent a set of
strategies that can help to meet climate and other emerging challenges by
increasing resilience to weather extremes, adapting to climate change and
decreasing agriculture’s greenhouse gas (GHG) emissions that contribute
to global warming. CSA also aims to support sustainable and equitable
transitions of the agricultural systems and livelihoods across scales, ranging
from smallholders to transnational coalitions. Forming a core part of the
broader green development agenda for agriculture (World Bank 2011, 2014,
and FAO, 2013).
According to Barnard et al (2015), technologies and practices that are referred to
as climate smart agriculture (CSA) are key agro-ecological farming technologies
and practices that are highly suited to enable farmers to adapt to changing
climate even though these practices are not necessarily new, when used in
the context of climatic change but they have been proved to be innovative
for farmers, herders and fishermen. These technologies include agro-forestry,
crop rotation, intercropping, minimum tillage, soil cover maintenance, residue
retention, water conservation, rice systems that reduce methane emissions,
improved management of livestock and soil carbon as well as breeding plants
and animals adapted for future climate conditions.
Climate-smart agriculture includes proven practical techniques, such as
mulching, intercropping, conservation agriculture, crop rotation, integrated
crop-livestock management, agro-forestry, improved grazing and improved
water management and innovative practices, for instance better weather
forecasting, more resilient food crops and risk insurance (Boto et al, 2012).
In describing CSA further, it is noted that implementing CSA will involve
addressing trade-offs between the three pillars and weighing the costs and
benefits of different options based on stakeholders’ objectives.
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Climate-smart agriculture is seen to be site-specific rather than having a
universal approach. This is because what can be defined as ‘climate-smart’ in
one location may not be as smart in other context. Therefore, climate-smart
agriculture is strongly evidence-based with the aim to identify practices
that are appropriate to the local context. This notion is rooted in a process
of building knowledge and dialogue on the technologies and practices that a
specific country has prioritized in its agricultural planning.
In support of this assertion, Williams et al (2015) indicated that CSA is not
a prescribed set of practices or a specific technology that can be universally
applied. It is an approach that requires site-specific assessments of the social,
economic and environmental conditions to identify appropriate agricultural
production technologies and practices. A key component of CSA is integrated
landscape approach that follows the principles of ecosystem management and
sustainable land and water use.
In this framework, information on projected climate change trends is collected
to assess food security in future years as well as to customize according to the
adaptation potential of selected technologies and practices under changing
climatic conditions. To be effective and sustainable, climate-smart interventions
need to consider local social differences, particularly gender and economic
inequalities, to ensure equal benefits for men, women, and marginalized
groups and to avoid exacerbating existing discriminations. Finally, climatesmart agriculture evaluates which strategies can be adopted to ensure food
security (Lipper et al, 2014).
According to Kombat et al (2018), the most popularly used definition of CSA is
the definition that focuses on key elements regarding the relationship between
CSA, livelihoods, productivity, and ecosystems function. It highlights the need
to reduce GHG emissions and achieve national food security. Thus, it is noted
that the definition of CSA is based on its purpose, audience, project type,
institutional framework, and individual interest.

Demystifying Climate-Smart Agriculture

7

FAO (2017) represent the three objectives/pillars of CSA as shown in picture 1
and in Figure 1 by FAO (2013).

Picture 1: The three main pillars of Climate-Smart Agriculture
Source: Adapted from FAO (2017)

Figure 1: The three pillars of CSA
Source: Adapted from FAO (2013). FAO Climate-Smart Agriculture Source Book
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1.2

State of Climate-Smart Agriculture in Africa

In 2010, the Food and Agricultural Organisation of the United Nations (FAO)
introduced the concept of climate-smart agriculture, often abbreviated to CSA,
at The Hague Conference on Agriculture, Food Security and Climate Change.
The concept integrates the three dimensions of sustainable development,
economy, society and environment by jointly addressing food security and
climate challenges. It is an approach aimed at developing the technical, policy
and investment conditions to achieve sustainable agricultural development for
food security under climate change (FAO, 2013a).
According to the Food, Agriculture and Natural Resources Policy Analysis
Network (FANRPAN) (2014), studies were conducted to assess practices and
policies in 15 Eastern and Southern African countries (Botswana, Democratic
Republic of the Congo, Kenya, Lesotho, Madagascar, Malawi, Mauritius,
Mozambique, Namibia, South Africa, Swaziland, Uganda, Tanzania, Zambia
and Zimbabwe).
The findings from the studies revealed that the onset impacts of climate
change (particularly droughts, floods, and other alterations in rainfall patterns,
with their associated impacts on crop yields and livestock) are already being
perceived both by formal experts and by rural populations across Eastern and
Southern Africa. However, the promotion and uptake of CSA practices remain
limited. All countries have examples of both traditional and research-based
agricultural practices that can be deemed climate-smart, which include both
agro-ecological techniques (e.g. mulching, intercropping, agroforestry, mixed
farming) and agricultural biotechnology, such as high-yield and/or droughttolerant crop varieties and livestock breeds but they were not mainstreamed
and still received limited support.
The Eastern and Southern African countries generally have policies on
agriculture and climate change and recognize the impacts of the latter on
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the former. Some countries have developed National Climate Change Policies
(e.g. Madagascar, Malawi, Uganda and Zambia), while other countries have
National Adaptation Programmes of Action (NAPA) in place (e.g. DRC,
Tanzania, Uganda); and/or National Climate Change Response Strategies
(Kenya, Tanzania, and Zimbabwe). There is however a need for greater policy
coherence to avoid conflicts and create synergies (FANRPAN, 2014).
Similarly, climate change has already affected West African agriculture
through changes in rainfall patterns, characterised by strong inter-annual
rainfall fluctuations, increased frequency of rainfall extremes and prolonged
droughts (Salack et al, 2016, Sultan et al 2019). According to Segnon et al
(2021) as cited by Carr et al (2022), farmers in West Africa have experience in
taking advantage of more favourable growing conditions by adopting a range
of measures, such as shifting planting dates; changing species, varieties, and
crop rotations; altering soil management and fertilisation; and introducing or
expanding irrigation.
Barasa et al (2021) indicated that most of CSA best practices have been tested,
promoted and adopted in various countries in Africa and has been documented
in literature. Some authors have documented practices which include the use
of an integrated soil fertility management framework (e.g., combined organic
and mineral fertilizers) to increase maize yields in sub-Saharan Africa (Gram et
al 2020), Rware et al (2020) in Uganda, Hammed et al (2019) in Nigeria, and
Paul et al (2020) in Kenya.
Various aspects of CSA research, including the aspect of integration of the three
pillars of CSA, have been relatively reported in the literature and this may
be the reason why Chandra et al (2018) indicated that research on CSA was
classified as relatively new, with its progressions still at the policy level and
framework description.
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As part of the discussion on the state of CSA in Africa, it is pertinent to mention
the roles of initiatives, alliances as well as local and international organizations
in the promotion of CSA.
International institutions such as the World Bank, African Development
Bank (AfDB) have been at the forefront in trying to complement efforts by
FAO to promote CSA in Africa. Other organizations include Africa Union
Development Agency -New Partnership for Africa Development (AUDANEPAD) and the Food, Agriculture and Natural Resources Policy Analysis
Network (FANRPAN) continue to work on promoting resilient and sustainable
livelihoods for smallholder farmers in Africa. For instance, FANRPAN in
partnership with the International Development Research Centre (IDRC),
the African Capacity Building Foundation (ACBF), Norwegian Agency
for Development Cooperation (NORAD) and the Rockefeller Foundation
is currently involved in several initiatives aimed at CSA in several African
countries.
Some of the most important objectives of the FANRPAN CSA programme
include: conducting comprehensive analysis of CSA policies, programmes and
institutional arrangements in the earlier mentioned focal countries, generating
CSA research-based evidence and in the uptake and up-scaling of CSA practices
as best practice in Africa (FANRPAN, 2012).
Similarly, NEPAD launched an alliance of diverse partners known as the Africa
Climate-Smart Agriculture Alliance in 2014 tasked with reaching six million
farming families through CSA processes (NEPAD, 2014). Broadly, the alliance
seeks to contribute to helping 25 million farmers become more resilient and
food secure by 2025. The World Bank also recognizes that scaling up CSA to
adapt farming systems to climate change and mitigate the impact of climate
change has the capacity to assist millions of farmers in low-income countries
(Reichwage, 2014). The World Bank is likewise actively involved in funding
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CSA

tasked to support

6 million

farmers become more resilient
and food secure by 2025

CSA initiatives in Africa and the rest of world. The World Bank’s CSA work
plan focuses on three main areas:
• Better use of existing knowledge
• Filling knowledge gaps
• Supporting global dialogue and action through investing in climate
smart agriculture.
All these initiatives by International Institutions in conjunction with National
Organizations have the capacity to synergistically ensure resilient smallholder
farming systems, thus ensuring food security in the wake of climate change.
As a result of importance and attention given to climate smart agriculture
Williams et al (2015) also provided information on several alliances that have
been formed and many institutions that have been involved in CSA which
include the following:
•

National governments and relevant ministries and agencies, African
Development Bank (AfDB), sub-regional and national development
banks, private sector organizations, and NGOs.
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•

Partnerships networks: including Africa CSA alliance, West Africa
alliance, Global CSA alliance and the Ecosystems Based Adaptation
for Food Security Assembly (EBAFOSA).

•

International Agricultural Research Centers: the defunct Climate
Change, Agriculture and Food Security (CCAFS) addresses the
increasing challenge of global warming and declining food security
on agricultural practices, policies and measures through a strategic
collaboration between Consultative Group for International
Agricultural Research (CGIAR) and Future Earth. Led by the
International Center for Tropical Agriculture (CIAT).

•

CCAFS is a collaboration among all the 15 CGIAR research centers
and coordinates with the other CGIAR research programs. CCAFS
brings together the world’s best researchers in agricultural science,
climate science, environmental and social sciences to identify and
address the most important interactions, synergies and trade-offs
between climate change and agriculture.

•

International Water Management Institute (IWMI) works as a think
tank to provide science-based solutions, products and tools and to
facilitate capacity strengthening and uptake of research findings.
IWMI has offices in Eastern, Southern, North and West Africa and
leads the CGIAR Research Program on Water, Land and Ecosystems
(WLE) which combines the resources of 11 CGIAR centers, FAO and
numerous national regional and international partners to provide
an integrated approach to natural resource management research.
WLE promotes an approach to sustainable intensification in which a
healthy functioning ecosystem is seen as a prerequisite to agricultural
development, resilience of food systems and human well-being.
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•

United Nations Agencies: United Nations Environmental Programme
(UNEP) focuses on supporting the adoption of CSA through ecological
approaches to increasing food productivity in agriculturally dominated
landscapes, whilst maintaining important services produced by
natural habitats such as forests, wetlands and rangelands. Healthy
ecosystems provide services, including for example water (quality
and quantity), nutrients, energy, and pollinators that underpin
agricultural productivity, particularly in smallholder dominated
landscapes. The actual economic value of such ecosystem services is
still underestimated. Recent economic valuation studies underline
the importance of a better understanding and inclusion of Natural
Capital and Ecosystem Services consideration when developing plans
for a more sustainable productive sector. Examples of such emerging
studies include the upcoming study on The Economics of Ecosystem
Services and Biodiversity for Agriculture and Food production
(TEEB-AgF) and the Economics of Land Degradation study (ELD).
UNEP was also instrumental in the formation of EBAFOSA, a panAfrican policy framework and implementation platform, a solutions
space bringing together key stakeholders and actors along the entire
EBA-driven agriculture value chain, to forge partnerships aimed at
up-scaling EBA-driven agriculture and its value chains into policy
& implementation through a country driven process to ensure food
security, climate adaptation, enhanced productivity of ecosystems and
link to supply and demand side value chains.

•

FAO is committed to supporting CSA initiatives at all levels and
scales. It implements a large portfolio of projects that is aimed
at increasing agricultural productivity and adaptation to climate
change in Africa. FAO is also continuing to develop methods, tools,
approaches and information that assist in the adoption of CSA and the
development of appropriate policy frameworks and supports countries
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in their application. CSA is a major area of work under its current
strategic programme. FAO also supported NEPAD to facilitate the
establishment of the African CSA Alliance and at the regional level FAO
is also supporting the regional alliances, including the West African
CSA Alliance. FAO has supported linking the national, regional and
continental CSA agendas to the National and Regional Agricultural
Investment Programmes and the NEPAD Comprehensive African
Agricultural Development Programme (CAADP). The FAO country
representations are working with the relevant national authorities to
facilitate these programmes, and particularly to promote integration of
the CSA approach in the national agricultural development strategies
and National Adaptation Plans (NAPs).
What is new in CSA?
There are new initiatives that have come up but are not well documented.
They include:
Africa climate change and resilience development strategy & Action plan
The Africa Union’s Agenda 2063 makes it clear that climate-resilient
communities and economies are an integral component of the continental
vision for an integrated, prosperous, and peaceful Africa, driven by its own
citizens, representing a dynamic force in the international arena. This African
Union Climate Change and Resilient Development Strategy and Action Plan
(2022-2032) supports the realization of this vision by setting out principles,
priorities and action areas for enhanced climate cooperation and long term,
climate resilient development. The vision is a sustainable, prosperous, equitable
and climate-resilient Africa, with the goal to provide a continental framework
for collective action and enhanced cooperation, in addressing climate change
issues that improves livelihoods and well-being, promotes adaptation capacity,
and achieve low-emission, sustainable economic growth.
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World Bank Group (WBG) Climate Change Action Plan 2021–2025
The World Bank Group (WBG) recognizes that globally, the poor, who are
the least responsible for greenhouse gas (GHG) emissions, often suffer the
most from climate change impacts. In this, the Climate Change Action Plan
2021–2025 came to be. With the aim to advance climate change, aspects of
the WBG’s Green, Resilient, and Inclusive Development (GRID) approach,
which pursues poverty eradication and shared prosperity with a sustainability
lens, the Climate Action Plan is guided by three fundamental principles that
drive the WBG’s work across all sectors. First, people must benefit from the
transition to a low-carbon and resilient future. Second, natural capital is critical
to addressing climate change and lastly, partners are crucial to success.
African Climate Smart Agriculture Framework (ACSAF2030): Sciencebased response to the African Union Climate Change Strategy (AUCCS)
As a response to the implementation of AUCCS 2030 agenda of mitigation
and adaptation of African Agricultural and food systems for a real sciencebased transformation, and the attainment of Africa’s food, nutrition, and
environmental security targets, the ACSAF was developed. The goal of ACSAF
2030 encompasses “Analyses of the impact of ACSA on the commodity groups
within the regions; what has worked, what failed, roles of Youth, Gender,
Definition of the triggers for resilience and disaster risk reduction strategies for
the African food systems”. ACSAF2030’s main objective implementation of
the purpose-driven process that will deliver a consolidated plan to mitigate the
climate crisis and the operationalization of the 10-year framework to guide the
ACSA for the next decade (the African Decadal Plan) that will position Africa
for a meaningful climate-resilient Africa. In principle, it will operationalize the
global demands of the AUCCS 2030.
Accelerating impacts of CGIAR Climate Research for Africa (AICCRA)
The World Bank-funded project AICCRA supports CGIAR Climate Change,
Agriculture and Food Security (CCAFS) programs and activities that are
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targeted specifically to Africa and aim to help in scaling the most strategic and
impactful CCAFS-Africa programs, promoting resilience to climate change and
improved food security in target countries. The Project Development Objective
is to strengthen the technical, institutional, and human capacity needed to
enhance the transfer of climate-relevant information, decision-making tools,
and technologies in support of scaling efforts in IDA-eligible countries in
Africa. AICCRA will fill a critical gap by making cutting-edge CGIAR research
and 9 innovations available to National Agricultural Research Systems (NARS)
and other key stakeholders in Africa. It will support knowledge creation and
capacity-building activities to enable regional and national-level stakeholders
to take Climate-Smart Agriculture (CSA) innovations to scale. It will achieve
that by fostering partnerships between CGIAR and local research institutes,
universities, civil society organizations, farmer organizations, and private firms.
AICCRA will facilitate the development of Climate-Informed Services (CIS)
and promote the adoption of CSA solutions across sub-regions within Africa
that are extremely vulnerable to climate change.
CAADP-XP4 Climate Change assessment and portal
The CAADP-XP4 project supports a science-led and climate-relevant
agricultural transformation in Africa and aims at strengthening AR4D
implementing organizations (AFAAS, ASARECA, CCARDESA, CORAF and
FARA) to collectively support African countries implement relevant programmes
of the Comprehensive Africa Agriculture Development Programme (CAADP)
through inclusive regional and international partnerships; production and exchange
of climate-relevant agricultural knowledge; effective communication, monitoring and
evaluation; promotion of systemic and effective use of science, knowledge and innovation;
and representation of the sub-regional and national organizations at a continental level.
The overall objective of the CAADP-XP4 is to increase the contribution of
Africa’s regional and country-level agriculture and food innovation systems
towards the achievement of climate-relevant and sustainable transformation
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of the continent’s agriculture and food systems. The CAADP-XP4 Project
is financially supported by the European Union and administrated by the
International Fund for Agricultural Development (IFAD) for a period of four
(4) years, 2019-2023.
According to Nyasimi (2014), African countries are moving forward with the
advancement of Climate-Smart Agriculture (CSA) as 26 African countries
participated in a voluntary CSA Alliance for Africa that is aimed to trigger
policy changes and increase investments that can transform Africa’s agriculture
in a changing climate.

CSA research
in Africa is still
emerging

40% Participation
26
African countries
participated in Alliance

Chandra et al, 2018

However, the major gap in the process of the advancement of CSA in Africa
is the issue of limited research outputs. This is because, in a review study by
Chandra et al (2018), it was noted that research on CSA was classified as relatively
new, with its progressions still at the policy level and framework description.
In support of this assertion, Gandah et al (2000) indicated that CSA research
in Africa commenced in 2000, which was emphasized by Barasa et al (2021)
that research progressed at a very minimal rate between 2000 and 2013, but
started to gain momentum from 2014, reaching a tremendous achievement
in 2020, resulting in 56 published articles. However, despite this, only a few
countries have taken the lead in advancing the research domain. For instance,
considering the top ten leading countries in CSA research publications, only
40% of the countries appeared on the list. This can be seen to suggest that CSA
research in Africa is still emerging (Chandra et al, 2018).
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Therefore, for Africa to successfully implement CSA, there is a need to
understand the current developments and activities conducted within the CSA
research field and calls for more research on the development of new CSA
technologies.
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02
Importance of Climate-smart
Agriculture and Research to
African Agricultural System
Summary of Chapter 2
•
•
•
•
•
•

•
•

The importance of CSA has been viewed from different perspectives by different
authors and researchers.
According to CCAFS (2013), the three pillars of CSA clearly show the
importance of climate-smart Agriculture to African Agricultural Systems.
CSA’s aim is seen to strengthen livelihoods and food security, especially for
smallholders.
CSA addresses the relationship between agriculture and poverty as agriculture
continues to be the main source of food, employment and income for many people
living in developing countries (Lipper et al, 2014, CCAFS and FAO, 2014).
CSA also focuses on meeting the needs of people for food, fuel, timber and fibre
through science-based actions (Rosenzweig et al, 2013; Steenwerth et al,
2014, Torquebiau et al, 2018).
CSA adoption means greater adoption of ‘climate-smart’ strategies and
technologies that increase production sustainably, increase the adaptive capacity
of farming systems to climate change, and mitigate agriculture’s sizeable
contribution to global greenhouse gas emissions, all of which are components
that the approach of CSA seeks to address directly (FAO, 2010).
The positive adoption and outcomes in the sampled projects that emphasize
CSA have proven that the approach in agricultural production is sustainable
and can uplift the living standards of smallholder farmers.
However, stakeholder-driven analyses of CSA require a trans-disciplinary effort
to consistently link state-of the- art data, climate scenarios, and socio-economic
trajectories in crop, livestock, and economic models (Rosenzweig et al, 2013).
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CSA has become known for the so-called “triple win” that is, working
simultaneously to achieve its three objectives (or pillars): adaptation,
mitigation, and food security. As a result, (Naess, 2011) described climatesmart agriculture (CSA) as one approach that has been championed as the
“holy grail” of agricultural development.
However, the importance of CSA has been viewed from different perspectives
by different authors and researchers.
According to the CGIAR Research Program on Climate Change, Agriculture
and Food Security (CCAFS) (2013), the three pillars of CSA clearly show the
importance of climate-smart Agriculture to African Agricultural Systems. The
expectations through these three pillars are:
•

Productivity: In this, CSA aims to sustainably increase agricultural
productivity and incomes from crops, livestock and fish, without
having a negative impact on the environment. This, in turn, will raise
food and nutritional security and a key concept that relates to raising
productivity is sustainable intensification.

•

Adaptation: With adaptation, CSA aims to reduce the exposure of
farmers to short-term risks, while also strengthening their resilience
by building their capacity to adapt and prosper in the face of shocks
and longer-term stresses. In this, particular attention is given to
protecting the ecosystem services provided to farmers and others.
These services are essential for maintaining productivity and ability to
adapt to climate changes.

•

Mitigation: With mitigation, CSA should help to reduce and/or
remove greenhouse gas (GHG) emissions anytime and where possible.
This implies that emissions should be reduced for each calorie or
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kilo of food, fibre and fuel that are produced from agriculture. Also,
deforestation should be reduced from agriculture and that soils and
trees should be managed in a way that maximizes their potential to
acts as carbon sinks and absorb CO2 from the atmosphere.
In this manner, CSA would help to improve food security for the poor and
marginalised groups while reducing food waste globally (CCAFS, 2013).
Farm Level Food Security
At the farm level, CSA’s aim is seen to strengthen livelihoods and food security,
especially of smallholders, by improving the management and use of natural
resources and adopting appropriate approaches and technologies for production,
processing and marketing of agricultural commodities. At the national level,
CSA seeks to support countries in putting in place the necessary policy,
technical and financial mechanisms to mainstream climate change adaptation
and mitigation into agricultural sectors and provide a basis for operationalizing
sustainable agricultural development under changing conditions (Williams et
al, 2015).
Relationship between CSA and Agriculture
Contributing to the importance of CSA, Lipper et al (2014) noted that CSA
addresses the relationship between agriculture and poverty as agriculture continues
to be the main source of food, employment and income for many people living in
developing countries. In fact, it is estimated that about 75% of the world’s poor
live in rural areas, with agriculture being their most important income source.
Therefore, agriculture is uniquely placed to propel people out of poverty (CCAFS
and FAO, 2014). Agricultural growth is often the most effective and equitable
strategy for both reducing poverty and increasing food security.
FAO (2013a) also highlighted that CSA addresses the relation between climate
change and agriculture. This is because climate change is already increasing
average temperatures around the globe and in the future, temperatures are
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projected to be not only hotter but more volatile too. This, in turn, will alter
how much precipitation falls, where and when combined, these changes
will increase the frequency and intensity of extreme weather events such as
hurricanes, floods, heat waves, snowstorms and droughts. They may also cause
sea level rise and salinization, as well as perturbations across entire ecosystems.
Therefore, all of these changes will have profound impacts on agriculture,
forestry and fisheries.
According to Lipper et al (2014), CSA aims to support efforts that promote food
and nutrition security, thereby assimilating essential adaptation and mitigation
measures. Similarly, Nagothu et al (2016) reported that CSA also integrates
sustainable agricultural development experience and knowledge as well as
participatory community-driven approaches and also takes into consideration
sustainable intensification as the fundamental basis of on-farm productivity
and income, in addition to existing agricultural land protection measures.
Contributing on the importance of CSA as regards low-income agricultural
systems, Chandra et al (2018) indicated that CSA stresses the use of lowincome agricultural systems such as conservation of agriculture; agro-ecology;
ecosystems services; small-scale irrigation; aquaculture and agroforestry
systems; soil/water conservation and nutrient management; integrated crops;
livestock; landscape approaches; grassland and forestry management; and
best practices of minimizing tillage and breeds, all in order to enhance food
productivity, adaptation, and mitigation measures.
CSA and Research/Science
Assessing the CSA’s importance from science/research point of view,
Steenwerth et al (2014) noted that CSA focuses on meeting the needs of people
for food, fuel, timber and fibre through science-based actions; contributing
to economic development, poverty reduction and food security; maintaining
and enhancing the productivity and resilience of both natural and agricultural
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ecosystem functions, thus building natural capital and reducing the trade-offs
involved in meeting these goals. It invokes a continuous iterative process for
stakeholders, researchers and policymakers to meet the challenges presented
by climate change and collectively transform agricultural and food systems
towards sustainability goals.
In the same vein, Rosenzweig et al (2013) indicated that CSA intends to mobilize
science to achieve necessary transitions, and requires bridging a diversity of
disciplines in agricultural sciences and the environment and specifically, the
use of climate change science data and models by the agricultural research
community, such as the Intergovernmental Panel on Climate Change (IPCC)
projections.
Similarly, Torquebiau et al (2018) also noted that CSA aims to contribute to
sustainable landscapes and food systems as well as to resilience, ecosystem
services, and value chains. It involves a complex set of objectives and multiple
transformative transitions for which there are newly identified knowledge gaps
related to the performance and conditions of implementing CSA alternatives
and measurable outcomes.
However, whichever way CSA is perceived, the general consensus from literature
is that CSA has become known for working simultaneously to achieve its three
pillars through science as earlier stated.

2.1

Africa’s Chances of Doubling Its Agricultural
Productivity or More if Climate Smart Agriculture
are Better Adopted

CSA adoption means greater adoption of ‘climate-smart’ strategies and
technologies that increase production sustainably, increase adaptive capacity
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of farming systems to climate change, and mitigate agriculture’s sizeable
contribution to global greenhouse gas emissions, all of which are components
that the approach of climate-smart agriculture (CSA) seeks to address directly
(FAO, 2010).
Barasa et al (2021) indicated that most of CSA best practices have been tested,
promoted and adopted in various countries in Africa and as documented in
the literature. Some authors have documented practices which include the use
of an integrated soil fertility management framework (e.g., combined organic
and mineral fertilizers) to increase maize yields in sub-Saharan Africa (Gram et
al 2020), Rware et al (2020) in Uganda, Hammed et al (2019) in Nigeria, and
Paul et al (2020) in Kenya.
Similar success stories have also been reported on the adoption and use of soil
conservation and multiple stress crop practices by Oladimej et al (2020) in
Nigeria, Ighodaro et al (2020) in South Africa, Makate et al (2019) in Ethiopia,
Thierfelder et al (2016) in Mozambique, Setimela et al (2018) in Zimbabwe,
and Bashagaluke et al (2019) in Ghana, resulting in a significant increase in
drought-tolerant maize variety yields as well as improving small-scale farmers’
and smallholder households’ overall income.
CSA has been reported to become handy to mostly rural African farmers, who
are more vulnerable to extreme weather and climate conditions (Barasa et al,
2021). Furthermore, according to Adoghe et al (2017) and Tenzin (2017), most
developing countries are exploring different ways to create cheap and reliable
weather monitoring and forecasting systems and integrate such systems with
advanced smart technologies such as agricultural drones, bio-sensors, IoT-based
sensors, remote sensing, and husbandry, among others, in order to upscale crop
and livestock management as well as increasing food security.
Similarly, precision agriculture, also within the framework of smart agriculture
and CSA, has significantly contributed to smart agricultural farming by
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ensuring greater agricultural productivity and minimizing farming losses
in some African countries such as Ghana, Kenya, Nigeria, and South Africa
(Zakaria et al, 2020, Maindi et al, 2020, Olajire et al 2020, and Mazarire et al,
2020) respectively.
As regards progression and adoption of Climate-Smart Agriculture Technologies
in Africa, World Bank (2019) indicated that only 14 countries in Africa that
is 26% have developed CSA country profiles which are Benin, Côte d’Ivoire,
Ethiopia, Kenya, Lesotho, Malawi, Mozambique, Rwanda, Senegal, Tanzania,
The Gambia, Uganda, Zambia, and Zimbabwe. More countries Burkina Faso,
Mali, Niger, Chad, Nigeria, Cape Verde, have their country CSA profiles.
However, despite the slow adoption, there are two highlights among the early
adopters of CSA, demonstrating that the approach is beneficial. According to
World Bank (2019), some of these highlights are:
The current agricultural production pathway in Lesotho focuses on extensive
animal grazing and expansion of cropland. It is characterized by a monoculture
cropping system dominated by maize, which is unsustainable. The Lesotho
Climate-Smart Agriculture Investment Plan (CSAIP) offered two alternative
pathways for scaling up CSA by focusing on commercialization and a resilient
landscape. The latter combines modern scientific knowledge with a traditional
farming system, the Machobane Farming System (MFS). The MFS uses crop
rotation, relay cropping, and intercropping practices to apply manure and
plant ash to conserve soil moisture and replenish soil fertility that is highly
adapted and resilient to climate change. As a result, CSA achieved increased
productivity and incomes; enhanced food security and dietary diversity;
reduced impacts of climate change on agricultural produce; and improved
commercialization, employment opportunities, and rural livelihoods.
Secondly, the CSA approach enhanced the reduction in soil erosion, addressed
generation and carbon sequestration, promoted conservation biodiversity,
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and provided other public goods that accrue to society. Upon its success, the
Government of Lesotho is currently implementing the second phase, referred
to as the Smallholder Agricultural Development Project (SADP II). This
phase supports transformative interventions for agricultural productivity
and resilience at the farm and landscape levels; provides solutions at the
institutional level to ensure the sustainability of agricultural outcomes;
encourages commercialization that would contribute to improved livelihoods;
and promotes better nutritional outcomes towards improved human capital
development.
Thirdly, Mali was involved in a multi-country effort coordinated by the
World Bank to develop a national Climate-Smart Agriculture Investment
Plan (CSAIP). The Malian CSAIP uses an established framework and builds
on programs, policies, national strategic plans, and local, national, regional,
and international institutions. Mali prioritized a set of 12 investments and
actions required to boost crop resilience and enhance yields for over 1.8 million
beneficiaries and their families by helping them adapt to climate change. The
process used to develop this plan also supports engagement and capacity
strengthening.
Under certain conditions, CSA has been found to increase crop yields, enhance
carbon content in soils and maintain soil moisture (FAO, 2014). When CSA is
used in highland areas, it may further enhance crop production and resilience,
even in highly degraded soils, due to the interactive effects of improved plant
nutrition and soil moisture.
Thus, the positive adoption and outcomes in the sampled projects that
emphasize CSA have proven that the approach in agricultural production is
sustainable and can uplift the living standards of smallholder farmers. The
projects, however, have had a short lifespan of only 2–5 years. This, therefore,
leaves a gap as there is little literature regarding follow-ups or sustained support
to enable farmers to become self-reliant (FAO, 2014).
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In confirming the benefits of adoption of CSA, a study of MICCA pilot project
carried out in Kenya as reported by FAO (2015) shows that the main benefits
identified by the adopters were improved farm income (24 percent), increased
time availability for non-farm activities (16 percent), reduced labour demand
and contribution to better environment (14 percent each). Overall, just one
in every ten farmers have realized increased crop productivity and improved
household food security. These benefits were largely derived from the adoption
of CSA practices on agroforestry (33 percent), improved fodder production
(29 percent) and better dairy herd management (16 percent). The result is as
shown in Table 1.

Benefits of csa initiative

33%

29%

16%

improved
Agroforestry

improved fodder
production

better dairy herd
management

24%

16%

14%

improved farm
income

reduced labour
demand and
contribution

better
environment
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Table 1: Most important benefits from the adopted climate-smart agricultural
practices
Climate-smart agricultural practice

Improved fodder
production

Improved cattle
management

Natural pasture
improvement

Tree nursery establishment

Manure composing

Biogas production

More income

30.4

28.9

16.4

11.9

8.4

3.4

0.6

23.9

More time availability

32.7

28.8

14.2

11.9

7.8

3.9

0.7

15.8

Less labour use

32.8

27.2

14.8

11.4

10.3

2.6

0.8

13.8

Better for the
environment

36.0

26.0

18.4

9.8

6.2

2.7

0.8

14.3

Less affects by climate
risks

31.8

25.2

18.6

13.5

6.6

3.3

0.9

12.3

Improved food security

29.7

28.0

17.5

11.2

7.3

5.6

0.7

10.1

Increased crop production

28.0

28.3

18.9

10.6

5.9

8.3

0.0

9.2

Improved milk quality

25.0

33.3

16.7

16.7

0.0

8.3

0.0

0.5

Source of fuel wood

33.3

33.3

0.0

33.3

0.0

0.0

0.0

0.1

Total (n)

116

100

57

39

25

12

2

100.0

Overall (%)

Agroforestsry/tree
planting

Most important benefit
from CSA practice (% of
multiple response)

Source: Adapted from FAO (2015)

However, according to Barasa et al (2021), for CSA to be more beneficial, CSA
needs to be embedded into policy or long-term strategic plans. The benefits
have addressed all the main pillars of CSA: sustainability and increasing
productivity, adaptability and resilience, mitigation, and the spinoff benefit

Importance of Climate-smart Agriculture and Research to African Agricultural System

29

of gender mainstreaming. The overall effect has been change in smallholder
farmers’ mind-set to deviate to crops suited for their respective agro-ecological
zones for both consumption and cash crops.
Furthermore, Barnard et al (2015) indicated that in most places where CSA has
been adopted, CSA has generated substantial benefits for farmers. Agricultural
yields generally increase in the long-term (after 3-7 years), and very often
increase in the short-term as well. Profitability typically increases, while labour
demands usually decrease and become more flexible and less arduous. These
benefits can be particularly important for women and vulnerable groups, such
as those afflicted with HIV/AIDS. CSA also helps to improve soil fertility and
structure, capture and retain rainwater, and reduce erosion.
CSA can increase the ability of smallholder farmers to adapt to climate change
by reducing vulnerability to drought and enriching the local natural resource
base on which farm productivity depends. For these reasons, CSA should be
considered as a preferred approach to agricultural development for smallholder
farmers in most regions of Africa (Milder et al, 2011).
Stakeholder-driven analyses of Climate-smart agriculture require a transdisciplinary effort to consistently link state-of the- art data, climate scenarios,
and socio-economic trajectories in crop, livestock, and economic models
(Rosenzweig et al, 2013).
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03
Stewardship of CSA in Africa
Summary of Chapter 3
•
•
•

•
•

CSA is well articulated in the literature and has been substantially applauded
by various institutions worldwide; the scope of research within this subject
matter, especially in Africa, is not exhaustive (Barasa et al, 2021).
The issue of accountability and transparency for CSA has been a concern
(Pierre-Marie et al, 2015).
In support, FARA (2022) noted there are no report of monitoring and
evaluation of the CSA in synthesizing and analyzing data obtained from
the countries surveyed in Africa which may be a high risk of weak mutual
accountability.
Three types of accountability frameworks have been identified that can be used
for CSA research.
However, all of them centred on monitoring and evaluation framework and the
need to assess projects’ impacts both ex-ante and ex-post and to be effective, it
needs to be backed up by a reporting system.
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Research Accountability Framework for CSA

According to Global Health Visions (2015), accountability can be defined as
ensuring that actions, decisions, programs, and policies made by public officials
and other decision-makers are implemented, meet their stated objectives, and
respond to the communities they aim to benefit.
Barasa et al (2021) indicated that CSA is well articulated in the literature and
has been substantially applauded by various institutions worldwide, the scope
of research within this subject matter, especially in Africa, is not exhaustive.
Similarly, according to Chandra et al (2017), three key trends on CSA research
have been predominantly focussed on developing countries and generating
global trends; scientific/technical issues; and a re-branding of sustainable
agricultural practices. In this, increasing number of studies were reported to
focus on developing countries, recommending CSA as an alternative approach
for agriculture.
The Global Alliance for Climate-Smart Agriculture (GACSA) aims at supporting
the adoption of climate-smart agriculture to promote a paradigm shift in
agriculture at all levels in order to foster actors’ capacity to simultaneously
address the three sets of issues , food and nutrition security (FNS), adaptation
and mitigation (Pierre-Marie et al, 2015). However, the issue of accountability
and transparency for CSA has been a concern.
According to FARA (2022), there are no report of monitoring and evaluation
of the CSA in synthesizing and analyzing data obtained from the countries
surveyed in Africa which may be a high risk of weak mutual accountability.
However, in response to this concern, three methods have been found in
literature to have discussed the issue of tracking progress, transparency and
accountability of CSA.
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1. FAO (2019) indicated that monitoring and evaluation (M&E) is recognized
as critically important for tracking progress, to ascertain whether it serves
the purpose of accountability to donors, informs future improvements to
CSA practices, or contributes to the aggregate global progress toward
meeting the SDGs or the global stocktake under the Paris Agreement.
FAO CSA Source Book also indicated that both monitoring and evaluation
are concerned to different degrees, with tracking progress and change and
are concerned with ensuring upwards and downwards accountability for
results to a range of stakeholders.
Also, as regards monitoring and accountability systems to support
integrated CSA policies, Chevellier (2020) indicated that the Malabo
Declaration’s Biannual Review (BR) process involves the tracking,
monitoring and reporting of its implementation progress, attempting to
foster alignment, harmonisation and coordination among multi-sectoral
efforts and multi-institutional platforms for peer review, mutual learning
and mutual accountability.
Similarly, the CAADP Mutual Accountability system, driven through
the BR process, has been based on reporting and engagement largely by
countries and AU institutions. It is recommended that this M&E system
is expanded to include accountability for actions and results by a broader
range of players, including the private sector, farmer organisations, civil
society organizations and development partners.
2. Pierre-Marie et al (2015) produced a policy brief titled “transparency and
accountability of the Global Alliance for Climate-Smart Agriculture in the
perspective of COP21.” The policy brief seeks to explore the conditions
under which the GACSA could make progress. Three areas were identified.
i.

In a context where most stakeholders recognise that the achievement
of food and nutritional security (FNS) under climate change requires
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changes in food systems, the role of the GACSA should foremost be
that of a platform for experiences and knowledge sharing in order to:
a. analyse the respective strengths/weaknesses of different
agriculture development models including agro-ecology with
clear and explicit performance criteria;
b.

propose explicit representations of the transformative pathways
which could lead food systems to sustainably deliver FNS in
contrasted situations.

ii. To play such a role, the GACSA should be endowed with clearer
accountability mechanisms with a need to:
a.

render explicit both the objectives and the set of guidelines the
projects carried out under the GACSA umbrella have to follow;
and

b. establish a monitoring system to assess the social, economic
and environmental impacts of projects developed by Alliance
members altogether with their compliance with the above
mentioned guidelines.
iii. The Alliance should explicitly respond to the concerns publicly
expressed by civil society organisations (CSOs), in reaction to which
those CSOs could reconsider their refusal to get involved in the
GACSA programme.
In the process of discussing strengthening the accountability framework for
CSA, while GACSA members have agreed on the need to voluntarily report
to the Alliance, however, they considered that “accountability was too strong a
word, though the Alliance’s communication strategy should address concerns
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such as green-washing, the diversion of funds from smallholders”( GACSA,
2014b).
However, according to Pierre-Marie et al (2015), the GACSA framework
document together with other official papers produced by the Alliance lay the
ground for a clarification of two dimensions of any accountability framework:
that is, its normative framework and its system of monitoring/reporting.
The normative framework of an accountability mechanism serves to judge
whether a given behaviour is acceptable or not. Documents produced by the
GACSA explicitly refer to “international processes related to agriculture, FNS
and climate change, such as the UN Committee on world Food Security (CFS)
and Multilateral Environmental Agreements” and to the Voluntary Guidelines
for the Progressive Realisation of the Right to Food.
These Guidelines, along with two other texts published by the CFS, the Voluntary
Guidelines on the Responsible Governance of Tenure of Land, Fisheries and
Forests and the Principles for Responsible Investment in Agriculture and Food
Systems allow to clarify a set of principles that GACSA members should follow
when operating under the GACSA umbrella.
Pierre-Marie et al (2015) distinguished between the three principles, which
should be made explicit by the GACSA facilitation unit:
i.

Take into consideration and favour smallholders by any possible
means, including smallholder sensitive investments.
ii. Support or conserve biodiversity and genetic resources and restore
ecosystem functions;
iii. Be transparent and inclusive in the phase of project definition
monitoring, ex-ante and ex-post evaluation, in order to identify and
then address possible negative impacts on the environment and
smallholders.
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According to Pierre-Marie et al (2015), this set of three principles lay the
ground for an interesting accountability framework. Most notably, it includes
specific considerations on the need to assess projects’ impacts both ex-ante and
ex-post and to be effective, it however needs to be backed up by a reporting
system.
3. The third method of tracking research accountability for climate smart
agriculture is through CSA prioritization. According to Thornton et al
(2018), while there is a growing literature on CSA prioritisation, with
a wide array of different approaches and methods, but currently lack a
flexible framework for assessing and comparing different interventions
and investments that addresses the key elements of CSA. As a result
of this, a conceptual framework for prioritising different CSA research
activities, to assist in making decisions about the allocation of research and
implementation resources was established.
The framework shows the six elements that need to be taken into account
in prioritising CSA research at different spatial and temporal scales, along
with the major questions to be addressed for each element. These elements
are as follows as provided by Thornton et al (2018):
i.

Identify system entry points and impact pathways
The first stage of the framework is to identify system entry points
and impact pathways which indicates that research activity should
be planned based on a clear understanding of the problem being
addressed and the way in which research shall contribute to finding
a solution. According to Goudou et al. (2012), facilitation using a
participatory diagnosis as part of community base lining will contribute
to achieving consensus among the stakeholders involved or according
to Zougmoré et al (2017), through scenario-based approaches.
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Entry points for intervention in the system then need to be identified,
along with the hypotheses and assumptions regarding the way in
which research inputs, activities and outputs can lead to outcomes
(behavioural change) and thereafter to impacts with appropriate entry
points related to specific challenges at hand. In addition, they may
also relate to challenges beyond the farm gate such as markets, value
chains and governance (Thornton et al, 2018).
The issue of planning of agricultural research with increasing attention
given to program theory is well known (Gijsbers et al, 2001) and
theory of change (ToC) as a way to make it more effective and efficient
in terms of contributing towards longer-term development goals
(Vogel, 2012). Therefore, approaches based on theory of change, or
the ways in which change is expected to occur from research output to
outcome and impact, combine ways of tracking progress in research
along with indicators of change aimed at understanding the factors
that enable or inhibit the behavioural changes that can bring about
development impacts.
However, according to Douthwaite et al (2003), setting out explicitly
what these impact (or causal) pathways might be at the start of a
research activity provides testable hypotheses about how research
outputs may help to foster change, thereby helping to bridge the gap
between knowledge generation and development outcomes.
Thornton et al (2018) therefore indicated that dealing with this
element of the framework highlights, there is the need for monitoring
and evaluating the progress of the research itself, so that if early
piloting of an intervention fails, for example, the theory of change
(ToC) can be adjusted and activities modified appropriately. This
implies that this can help in establishing research accountability
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for CSA. According to FAO (2013), specifically, the ToC for CSA is
based on four broad areas of action: 1) the creation of an evidence base
to motivate, support and monitor change; 2) continuous dialogue
with stakeholders; 3) formulation of tools to enable change; and
4) innovative approaches to create and sustain change in food and
agricultural systems.
ii. Define the spatial and temporal scales of the research
The second stage of the framework is to define the spatial and
temporal scales of the research because specific research activities have
different spatial and time scale dimensions. For example, a varietal
improvement intervention may operate by utilising current crop
varieties based on refined recommendations that can deliver a specific
adaptation needed in a particular place. In such a case, the time scale
is short and the spatial scale is relatively local (Thornton et al, 2018).
Activities in “Climate-Smart Villages” provide an example, involving
applied research around knowledge and local institutions, climate
services, climate-smart technology and village development plans.
Some activities might be focused on implementation and attempting
to scale out interventions across space (Aggarwal et al, 2018). A key
part in defining the scale of the research activity relates to the costs
required for the research itself and deploying the research outputs, and
the adoption expected, such as the percentage of farms adopting in a
village, landscape or region. This stage in the process will also involve
a consideration of the scaling strategy to be used, if deployment is to
happen over large areas, as there may be considerable costs involved.
iii. Which research questions, and how will they be addressed
According to Thornton et al, (2018), in the third element of the
framework, questions are asked about the nature of the work being
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planned, and whether research outputs are feasible, in the light of the
spatial and temporal scale of the research activity proposed. The work
may however be related to the evaluation of existing technology in
different locations or to more upstream research activities where the
research outputs are uncertain. One important question may relate to
the likely conditions in future that may need to be adapted to, such
as weather patterns characterised by more extreme drought and more
frequent high-temperature events.
This may involve assessing whether the research proposed fits within
the bounds of theoretical possibility.Possibly, the climate expected in
future in the research location may be above the thresholds of highfrequency, high-temperature events that induce crop sterility. The
practical viability of the research will also need to be assessed; for
example, whether the research proposed is practicable given the state
of current knowledge and the research’s likely levels of resourcing.
Such considerations are needed to estimate the probability of success
in producing the research outputs envisaged, which may be quite high
for applied research activities (and lower for more uncertain, upstream
research).
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Fig. 2. Elements in the CSA priority setting framework and the questions to be
addressed.
Source: Adapted from Thornton et al, 2018)
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iv. Estimate production, adaptation, mitigation research impacts
Thornton et al (2018) also explained that estimates have to be made
as to the likely effects that the proposed research may have on the
CSA pillars and that different metrics will be needed to describe the
“climate smartness” of the research products. This includes estimates
of the likely changes in productivity such as more yield and income (P),
metrics that describe elements of adaptation such as a decrease in the
variability of yield and income (A), and metrics addressing mitigation
such as marginal or absolute changes in GHG emissions or changes
in GHG intensities per kg product (M). According to them, there are
many literature to choose from on the indicators which include Hills
et al (2015), Braimoh et al (2016), FAO (2017) and Chaudhary et al
(2018).
Depending on the priority-setting tools being used, some of these
metrics may be expressed as probability distributions of outputs
such as yield, income and GHG emission intensities, particularly in
situations where the analysis is addressing risk and its influence on
stakeholders’ behaviour.
v.

Estimate other environmental and social impacts
According to Thornton et al (2018), CSA does not explicitly address
certain environmental and social dimensions of interventions that may
be important to address. These include metrics for environmental
changes that may be brought about by the intervention, such as
biodiversity, water quality and air quality (E); and metrics for social
changes such as gender and income equity (S). This category may also
include metrics related to the economics of interventions at different
scales, including returns on investment to government or private
sector programs, and gross margins for smallholders.

Stewardship of CSA in Africa

41

Another element to consider according to Thornton et al (2018), are
the changes in these metrics at different scales and the investments
and actions that may be needed to bring about the scaling up required
to reach the adoption targets identified above. Some research activities
involve bundles of different CSA options; in these cases, changes in
some of the metrics through time may need to be estimated and
activities sequenced appropriately.
vi. What will be needed to go from research output to impact?
The sixth element of the framework according to Thornton et al (2018),
is the consideration of what will be needed to move from research
output to impact. In this, the likelihood of achieving outcomes and
impact has to be estimated in relation to the scale of the research
activity. This likelihood may be highly context specific and will depend
on the scale of impact along the impact pathway, such as household
income effects compared with national food security impacts as an
example.
This also requires a consideration of the factors that can enable change.
For example, in places where maize is well established as a crop, the
swapping of one variety for another may be relatively straightforward,
although there are often important distinctions around texture,
consistency and taste. Other enablers such as conducive policies,
informational requirements, and markets will need to be considered,
and all these can affect the likelihood of reaching adoption targets
and achieving impact. Activities designed to facilitate uptake may
have costs that need to be considered. As noted in the first element,
if the impact pathway originally envisaged no longer appears to be
appropriate, the theory of change may need to be adjusted, a modified
impact pathway developed, and activities adjusted accordingly.
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04
Mainstreaming Gender and
Youth and Its Advantages in
African Agriculture
Summary of Chapter 4
•
•
•
•
•
•
•

•

•

In the context of CSA, gender gap means that men and women are not starting
off on a level playing field (Nelson and Huyer, 2016).
However, it has become evident that women and men experience climate change
impacts differently due to their socially constructed roles and responsibilities.
Therefore, there is a need to promote careful gender-responsive programming
and implementation for climate-smart agriculture initiatives.
It has been estimated that closing the gender gap in agriculture would reduce
the number of hungry people by 100–150 million (FAO, 2011).
Investment in CSA has shown to provide opportunities for increased attention to
gender issues in agriculture as CSA practices may encourage more consultation
within the family on resource use and greater acceptance of women as leaders.
Gender inequality can also hinder adaptation to climate change, including the
adoption of climate-smart strategies (Gubbels, 2013).
However, strengthening climate-resilience in a gender-responsive way require
an integrated approach which need to simultaneously address a host of
structural issues, including improving access to land tenure and other natural
and productive assets and services.
In order to support women’s and men’s equal uptake of and benefit in sitespecific CSA practices, gender analysis as well as equal participation and
engagement of women and men are the key actions to be taken at the outset of
any CSA intervention.
Based on empirical study carried by some researchers, it has been established
that on average the female share of labour input into crop production in Africa
is just 40%, which is substantially less than the widely previous quoted 6080%.
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What are the Promises of Mainstreaming Youth
and Gender in CSA Adaptation Action in Africa?

Gender equality is a state in which women and men enjoy equal rights,
opportunities and entitlements in civil and political life. FAO (2009) indicated
that this implies equal participation of women and men in decision making,
equal ability to exercise their human rights, equal access to and control
over resources, and the benefits of development, and equal opportunities in
employment and in all other aspects of their livelihoods. Taking a genderresponsive approach to Climate-Smart Agriculture means that the particular
needs, priorities and realities of men and women are recognised and adequately
addressed in the design and application of CSA so that both men and women
can benefit (World Bank, FAO and IFAD, 2015).
FAO (2011) indicated that the gender gap in agriculture is a pattern
documented worldwide, in which women in agriculture have less access
to production resources, financial capital and to advisory services compared
to men. However, according to Nelson and Huyer (2016), in the context
of Climate-Smart Agriculture (CSA), this gap means that men and women
are not starting off on a level playing field. While gender shapes both men’s
and women’s lives, the tendency is for women to have a more disadvantaged
position in comparison to men. This can have significant implications for the
adoption and sustainability of practices under a CSA approach. Furthermore,
there is a risk that the development of site-specific CSA options could reinforce
existing inequalities if this gap is not taken into consideration.
Barnard et al (2015) explain the roles being played by gender in African
agriculture. They indicated that smallholder agriculture in Africa exhibits fairly
distinct forms with gender distinguishing and structuring roles, rights and
responsibilities of household members in agricultural production, exchange and
consumption. Access to land, labour and income are socio-culturally defined.
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Men, especially heads of household, make the broad management decisions
of land allocation, labour organisation, cropping/animal rearing patterns and
income expenditure. Men also provide labour for certain crops and at certain
stages of the production cycle e.g. ground clearing and breaking.
According to Jost et al (2015), a growing number of studies are beginning to
explore the reasons for gender differences in perceptions of climate change,
adaptive capacity, and preferences for and adoption of climate-smart or risk
management practices, not just between male and female household heads but
between male and female decision makers within the same household.
World Bank, FAO, IFAD (2015) asserted that it has become evident that
women and men experience climate change impacts differently due to their
socially constructed roles and responsibilities. This is because in developing
countries for example, climate change affects the availability of surface water,
and as a result rural women, who are usually given the task of fetching water,
have to cover greater distances to collect the water, increasing their already
substantial workload.
According to FAO (2013), almost all climate-smart agriculture activities
assume that individuals or groups, depending on their property rights, can
make decisions about how to use land, forests, water, and other resources and
derive some benefits when improvements are made in how these resources are
managed. However, due to gender-specific constraints, this assumption is often
not valid. There is a need to promote careful gender-responsive programming
and implementation for climate-smart agriculture initiatives. Climate-smart
agriculture practices differ in terms of labour and time requirements, the
degree to which they lead to greater empowerment for agricultural producers,
and their economic benefits and costs. Their introduction may have direct
implications for women’s welfare, working conditions, agricultural production,
gender relationships and women’s empowerment.
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Studies have also shown the strong links between climate-related disasters and
female mortality, with women, boys and girls more than 14 times more likely
than men to die during a disaster (Peterson, 2007).
In his contribution to issue on gender, Grieco (1997) indicated that women’s
labour obligations in food crop production, household management and child
rearing roles are equally socio-culturally determined. Depending on age, gender
and whether at school or not, children too have defined roles in smallholder
agricultural households. Gender also determines the entitlements and
constraints in time, mobility and resources that each experience in performing
this role. African smallholder agriculture is therefore human behavioural and
culturally specific, which has implications not only for the response to climate
change but also for adoption of CSA.
Barnard et al (2015) explained that no technology or practice (including CSA
technologies and practices) is gender neutral. Technologies and practices are
introduced into existing landscape of unequal power relations. Without paying
attention to existing social and gender relations, there is a risk that the CSA
technologies and practices could exacerbate inequalities or fail to capitalise on
new opportunities for tackling social inequality. The human impacts of CSA
are not always gender-neutral in terms of labour requirements, empowerment
or economic benefits and costs.
However, according to Silisi (2010), there has not been a large amount of
published research that disaggregates labour effects of CSA by gender, but
based on available information, CSA can either increase or decrease the
total time that women spend on agriculture. For example, CSA reduces or
eliminates ploughing, which is traditionally done by men, but may increase
labour requirements for women associated with land preparation (e.g., digging
of planting basins) and weeding. These increased labour requirements may
discourage women from adopting CSA, even when labour requirements
decrease in the long-term.
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According to Chaudhury et al (2012), there are multiple compelling reasons to
incorporate gender equality in climate-smart agriculture initiatives and where
necessary, provide incentives and participatory education and training oriented
specifically to women. Although, this is not a simple task as there are many
challenges, especially if the goal is not just to be gender-sensitive or equitable
in climate-smart agriculture interventions, but to actually work to transform
gender relations as part of the process.
Climate-smart agricultural initiatives are much more likely to achieve their
desired outcomes if they encourage women to take ownership and implement
changes at the farm level, ensure that women have the resources to do so by
reforming institutional arrangements (structure), and work with men to ensure
that they value the contributions and ideas of women in regard to this role.
According to FAO (2018), understanding gender issues is crucial to effectively
deal with climate change and achieve climate-smart agriculture. Due to
different gender roles and the related constraints, men and women may have
different perspectives and knowledge about what climate risk is, how it may
affect their livelihoods and how to respond to this challenge. They also have
differential access to the resources and services needed to adopt climate-smart
practices.
Gender productivity gaps exist in agriculture. Due to traditional gender-based
discrimination, women have fewer privileges, entitlements and endowments.
Women face more challenges than men in accessing, using and controlling
productive resources and services, such as land, water, credit, inputs,
technologies, information, knowledge, education, extension and other rural
advisory services, markets and weather and climate information. This affects
their vulnerability and adaptive capacity to climate threats. Gender-specific
consequences in the context of climate smart agriculture vary by the degree to
which women can equally access resources such as land or livestock, services,
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employment and business opportunities (World Bank, FAO and IFAD, 2015).
It has been estimated that closing the gender gap in agriculture would reduce
the number of hungry people by 100–150 million (FAO, 2011).
In support of gender mainstreaming in CSA, it is argued that CSA may
preferentially benefit women. According to Boahen, et al (2007), the most timeconsuming activities in conventional slash-and-burn agriculture are uprooting
grass and de-stumping in Ghana as these tasks are mostly done by women and
children, a transition to CSA was found to increase the time available for other
household activities. Similarly, Baudron, et al (2007) indicated that a switch
to CSA allowed women and children to carry out lighter and more diversified
tasks in Zambia.
It is also documented that women often play a central role in the decision to
adopt CSA in Africa, because they tend to be more actively involved in smallscale farming than men. For example, Mloza-Banda and Nanthmabwe (2010)
indicated that the CSA adoption rate for women in Malawi was found to be
14% higher than the rate for men thereby highlighting women’s important
role in agricultural innovation. Because of their year-round presence in villages,
women may engage more actively than men in farmers’ groups or other social
structures (e.g., seed saving groups, village savings and loan groups, etc.) that
help households adopt CSA and reap its benefits.
A growing body of evidence demonstrates that more equal gender relations
within households and communities lead to better agricultural and development
outcomes, including increases in farm productivity and improvements in family
nutrition (World Bank, FAO, and IFAD, 2015).
The World Bank estimates that if women worldwide had equal access to
productive resources (seeds, extension services, etc.), 100-150 million fewer
people would go hungry every day. Empowering women is essential to unlocking
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Africa’s agricultural productivity. On youth, 60% of Africa’s population is in
the 15–34-year bracket and this presents an opportunity to reap a demographic
dividend on the continent. Youths and women should be empowered through
education, access to affordable capital, appropriate mentorship programmmes
to enable them play their role in the agricultural sector.
In addition, according to Kaumbutho and Kienzle (2007), investment in
CSA may also provide opportunities for increased attention to gender issues
in agriculture as CSA practices may encourage more consultation within the
family on resource use and greater acceptance of women as leaders.
However, climate change exacerbates the existing barriers that women face.
Gender and household organisation remain fundamental principles governing
the division of labour and determining expectations, obligations, responsibilities
and entitlements of males and females within and beyond households. Gender
and household organisation in rural households, for example, determine the
economic and social roles to be played by men and women, boys and girls, of
which participation in agricultural production is just one of the many. Gender
and household organisation also determine the entitlements and constraints
in time, mobility and resources that each experiences in performing this role
(Grieco, 1997). Since men and women play different roles, they often face very
different cultural, institutional, physical and economic constraints, many of
which are rooted in systematic biases and discrimination.
Gender inequality can also hinder adaptation to climate change, including the
adoption of climate-smart strategies. For example, the TerrAfrica partnership
found that for women farmers, insecure land tenure, limited assets, lack of
capital, limited farm inputs, limited mobility and access to information and
restricted decision-making power were all common problems and all were
major barriers to the adoption of conservation agriculture in sub-Saharan
Africa. Another study of two ethnic groups in a village in Northern Burkina
Faso found that one was successfully adapting to climate change whilst the

Mainstreaming Gender and Youth and Its Advantages in African Agriculture

49

other was falling deep into poverty. The reason was that the first group’s top
strategies for livelihoods diversification, which included engaging women in
economic activities, were culturally unacceptable to the other group (Gubbels,
2013).
As regards to the challenges to adoption of gender-responsiveness, Bryan et al
(2016) indicated that these are due to:
• Lack of political commitment or leadership on gender equality, lack of
gender awareness or resistance to incorporating gender issues into the
work.
• Lack of staff capacity or funding, or cultural barriers limiting women’s
participation and leadership in activities and organizations can also
pose barriers.
• Often, addressing gender equality may be viewed as an “add-on” to the
main work activities and it will not be given the importance it requires.
• Logistical hurdles due to time constraints
• No or limited availability of gender expertise among team members
• Lack of monitoring of progress and results.
• Reduced funds dedicated to gender-related activities.
FAO (2016) however, asserted that strengthening climate-resilience in a
gender-responsive way require an integrated approach. Interventions need
to simultaneously address a host of structural issues, including improving
access to land tenure and other natural and productive assets and services, and
integrating women farmers into agri-food value chains and relevant decisionmaking processes.
FAO (2018) proposed that possible interventions aimed at reducing gender
gap include:
• Having a clear understanding of the local productive roles of men and
women.
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•
•
•

•

Analyse their different access to and control over productive and
financial resources.
Increase women’s access to productive land, services, inputs, markets,
weather and climate information, knowledge and training.
Increase women’s participation in decision-making processes
by establishing community level bodies with their adequate
representation.
Analyse the effects of climate change on labour requirements of men
and women in terms of household and hired labourers.

Nelson and Huyer (2016) concluded that in order to support women’s and
men’s equal uptake of and benefit in site-specific CSA practices, gender analysis
as well as equal participation and engagement of women and men are the key
actions to be taken at the outset of any CSA intervention. In the longer term,
broader changes are needed in order to reduce the constraints women and men
may face in terms of accessing resources, services and information.
Similarly, FAO (2018) also proposed possible interventions aimed at reducing
gender gap. Demonstrations and study tours are usually an effective way to
expose men and women agricultural producers to new climate-smart practices;
but enabling women’s participation may require special arrangements
according to the specific social and cultural context. This includes ensuring
that both male and female extension agents are present to interact with male
and female producers, and that they organize separate groups if women are not
allowed in mixed groups or if they are reluctant to contribute in mixed groups.
In addition, practical choices such as the timing and location for organizing
extension events and the availability of childcare should be considered to
maximize attendance by all actors in the community. Also, during the
implementation of a climate-smart intervention, additional practical gender
considerations must be taken into account, beyond those that can be arranged
during direct contact with communities considering climate smart practices.
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If the adoption of a practice requires access to credit based on land ownership,
women’s lower levels of land ownership and consequential inability to
access credit must be addressed from the outset. In addition, differences in
literacy levels and in access to and use of various information sources such as
newspapers, internet, radio, informal groups, organized events or shows should
be considered when planning for dissemination of information related to
climate-smart agriculture.
Evaluation of Gender-responsiveness approach to CSA
A gender-responsive approach to climate-smart agriculture involves multiple
actions, both during analytical phases and practical implementation of an
intervention. To determine whether a climate-smart intervention is successfully
following a gender, responsive approach, and five criteria can be evaluated and
used as a checklist (FAO, 2018).
Table 2: The Five Criteria for Evaluating Whether a Gender-Responsive Approach
is used in CSA-Sensitive Practices
Criteria

Explanation of criteria

1. The development and
application of the practice
have been informed by gender
analysis

Gender analysis: At the outset of the work to develop
or introduce a practice, an analysis of who has what
and why, who does what and why, who makes decisions
and why, and who needs what and why is carried out to
develop an understanding of the site-specific gender,
cultural and socio-economic context. This analysis
explores differential vulnerability of men and women
to risk, opportunities and benefits, power relations
within the household and the community, willingness
to take on risk, and modes of access to sources of
information. Findings of this analysis inform the
application of the practice.
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2. All work related to the
practice has involved the participation and engagement of
men and women, in particular
those who implement the
practice

Participation and engagement: Female and male
farmers are involved in developing, adapting, testing
and adjusting practices to meet their needs, preferences, and opportunities. Communities and experts
work together to understand local problems, climate
projections and available assets and services, and to
identify and test potential solutions, reducing existing
gender inequalities and discrimination. Institutions
are strengthened to continue fostering stakeholder
engagement.

3. Efforts are made to reduce
the constraints to uptake of
the practice

Constraints to uptake of practices are addressed: Findings of the gender analysis are used to understand
where there may be constraints to uptake of the practice, such as unequal roles in decision-making, unequal
access to information or credit, and unequal ownership
of land. By promoting an equitable access to resources and participation in household decision-making, all
potential end-users can benefit from information and
capacity development related to the opportunities of
CSA-sensitive practices.

4. The practice results in
immediate benefits for men
and women

Immediate benefits: The practice itself is designed
to produce benefits for both men and women. These
benefits include improvements in agricultural yields;
reduction in the time, energy and labour spent by food
producers, particularly women, on their agricultural activities; and increases in women’s access to and control
of agricultural inputs and income.

5. The practice results in
long-term benefits for men
and women

Long-term benefits: The practice itself contributes
to longer-term changes in equality between men and
women. It may enhance men’s and women’s resilience
and agricultural productivity; increase women’s control of resources; and increase participation of women and youth and other easily marginalized groups in
decision-making at household and community levels.

Source: Nelson and Huyer (2016)
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Mainstreaming Youth into CSA
According to GGGI (2021), about 44% of the population is under the age of
15 in sub-Saharan Africa, with two out of three inhabitants being under 25
years old. Africans aged 15 to 24 are projected to reach 350 million by 2050.
Therefore, there is a need to encourage youth to work in agriculture, especially
in rural areas.

African Youth Population
Africans aged

44%

15-24
of Africans
are under age 15

under
age 25

projected to reach
350 million by 2050.

FANRPAN (2012) indicated that the reason why the youth are the future
of African agriculture is that they are more likely than the older farmers to
understand and use new technologies and Climate-smart agriculture combines
innovative ways of managing land, water and soil for more efficient production
and resilient systems.
According to GGGI (2021), there are different ways to integrate youth, such as
through the Young Professionals Network. However, there are some challenges
which have prevented this which include:
•
•

Lack of enabling policy environment for youth engagement in climatesmart agriculture.
Regional, national and international policies do not reflect the need
for comprehensive approaches for engaging youth in developing the
agricultural sector, addressing climate change and safeguarding the
food security.
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•
•
•
•

There are few, if any, incentives to take advantage of the available
opportunities and the potential of new technologies.
Research opportunities in CSA are not always well-presented to the
youth,
Tools and knowledge on CSA are not always well developed and
shared. Land tenure is another issue.
Youth generally do not have access to land and do not own land.

Based on these challenges some recommendations were made:
•
•

•

•

•
•
•
•

Investment in education, capacity development and communication
would go a long way toward engaging the youth in CSA.
There is a need to make CSA activities attractive and accessible to
the youth. This requires introducing business-oriented approaches to
agriculture and making agriculture a more attractive profession.
Government, private sector, international organizations and
development partners need to collaborate to play a central role in the
development of CSA technologies.
Policies are to be developed, nurturing linkages between education
and business and improving access to markets, value chains, financial
services and innovation.
Knowledge and skills are to be transferred and disseminated.
New attractive employment opportunities in agriculture are to be
created.
Existing good practices on CSA are to be well-documented and
disseminated for the benefit of youth.
Regional platforms and other awareness mechanisms are to be created
to increase the uptake.
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How True is the Assertion that more than 60% of
Employed Women in Sub-Saharan Africa Work in
the Agricultural Sector?

Women contribute significantly to food production in Africa, yet they remain
marginalized and lack access to factors of production. Gender stereotypes on
such issues as land and water rights, education, access to technologies, labour,
capital, support services and credit, are some of the stumbling blocks to women’s
effective participation in the agricultural sector. Overlooking women means
Africa is losing out on a great income and livelihood creating opportunity.
According to Aguilar et al (2015), women are commonly considered to perform
the bulk of work in African agriculture; this combined with new evidence of
a non-negligible gender gap in agricultural productivity. This has motivated
increased attention to raising agricultural productivity among African women.
However, doing so is not only seen as important for empowering Africa’s
women and improving the development outcomes of the next generation, but
also as an important vehicle to increase Africa’s food supply, a key objective on
the agenda of African and international policymakers (AGRA, 2012).
There has been an age long argument about whether women are responsible for
60-80 % of sub-Saharan Africa agricultural work. Few persons argued against
the estimate that women are responsible for 60–80% of the agricultural labour
supplied on the continent of Africa.
The Food and Agriculture Organization of the United Nations (FAO) (1984)
posited that women constitute between 70 and 90% of the agricultural labour
force in many sub-Saharan African countries. However, in 1995 FAO Report
indicated that “in sub-Saharan Africa, agriculture accounts for approximately
21% of the continent’s GDP and women contribute 60–80% of the labour
used to produce food both for household consumption and for sale.”
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Women in Agriculture
1984

1995

70-90%

60-80%

of the agricultural
labour are women

of the agricultural
labour are women

1991

60-80%

of the agricultural
labour are women

Momsen
1991

A related assertion was also made by Momsen (1991) that women produce 60–
80% of the food in developing countries and 50% of the world’s food supply.
Palacios-Lopez et al (2017) also noted that systematic data on women’s labour
contribution to agriculture are hard to come by. However, there is a widely
shared notion that women in sub-Saharan Africa are responsible for 60–80% of
the agricultural labour supplied, traces back to an undocumented 1972 quote
in a more general study of women’s contribution to development.
However, Doss et al (2011) and Doss (2014) noted that the statistical basis
for these numbers has been questioned. FAO (2011) suggests that women’s
labour contribution to African agriculture is slightly less than half and therefore
concluded that more systematic evidence on women’s labour contribution to
agricultural production in sub-Saharan Africa is required.
As a result, based on empirical study titled “How much of the labour in African
agriculture is provided by women?” in six African countries (Ethiopia, Malawi,
Niger, Nigeria, Uganda and Tanzania) by Palacios-Lopez et al (2017), the study
found that the average female labour share in crop production was 40% but
varied from one country to the other. There were also no systematic differences
across crops and activities, but female labour shares tend to be higher in
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households where women own a larger share of the land and when they are
more educated.
In a write-up by Christiaensen and Demery (2018) titled “Agriculture in Africa:
Telling Myths from Facts” based on the same study in the six countries, the
results of the study were presented as follows:
•

•

•

•

On average across the six countries in Africa, the female share of
labour input into crop production is just 40%, substantially less than
the widely quoted 60-80%. Figure 3 shows this.
There is substantial variation across countries, with Uganda, Tanzania
and Malawi recording shares slightly above 50% and the female
labour shares in Ethiopia and Niger well below half (29% and 24%
respectively).
The average share for Nigeria is 37%. It declines, to 32% in northern
Nigeria and rises to 51% in the south. The ability of the data to
distinguish these differences, which are consistent with expectations,
provides confidence in the approach.
Finally, robustness analysis confirms that the reported labour shares
can be sensitive to the gender and knowledge of the respondent.
Yet the effects are sometimes positive and sometimes negative
depending on the country. Considering extreme cases (all respondents
knowledgeable and female or male) only increases the female shares by
5 to 8% at most and does not change the core finding of much lower
female contribution to crop production than currently perceived.

Chapter 5
Policy Coherence on CSA in Africa
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Figure 3: Percent of female labour in crop production in selected African
countries
Source: Adapted from Christiaensen and Demery (2018).
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05
Policy Coherence on CSA in
Africa
Summary of Chapter 5
CSA policy coherence occurs when actions across policies, sectors and stakeholders are
actively aligned towards meeting their agreed objectives, which for CSA includes:
sustainably increasing agricultural productivity and incomes; adapting and
building resilience to climate change; and reducing and/or removing greenhouse gas
emissions, where possible (Chevellier, 2022).
• Policies that affect climate, agriculture and food systems vary in their degree of
alignment towards improved resilience outcomes at different levels.
• Implementing CSA requires the development of supportive policies and
frameworks, as well as coordination across programs and institutions responsible
for agriculture, climate change, food security, land use, water management and
energy generation to avoid inconsistencies and promote harmonization of efforts.
• Policy incentives to CSA is of importance as a significant positive correlation
between incentives provided to farmers and their willingness for a shift to CSA
schemes and CSA adoption has been established.
• However, for CSA policy incentives to be successful, development partners need
to consider a platform for knowledge sharing that concerns the perspectives of
smallholder farmers.
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5.1

Are There Existing Policy Incentives for CSADriven Research Programs in Africa?

According to World Bank (2010), policy necessities for CSA include the need to
increase food yields, feed a growing population of nine billion by 2050, mobilize
investments to farmers and reduce GHG emissions. This is because agriculture
is the predominant economic industry in many countries, and is key to meeting
basic needs and livelihoods for 70% of the world’s poorest people (GCEC,
2014). Therefore, adaptation, mitigation and food security (the three pillars of
CSA) will have important implications for the world’s smallholder farmers.
Chevellier (2022) indicated that CSA policy coherence occurs when actions
across policies, sectors and stakeholders are actively aligned towards meeting
their agreed objectives, which for CSA, includes: sustainably increasing
agricultural productivity and incomes; adapting and building resilience to
climate change; and reducing and/or removing greenhouse gas emissions,
where possible.
Furthermore, according to Chevellier (2022), policies that affect climate,
agriculture and food systems vary in their degree of alignment towards
improved resilience outcomes at different levels and in aiming to achieve
greater coherence, coordination and integration, policies should strive for
amongst other criteria:
i.

Alignment of domestic and regional CSA policy objectives with
internationally agreed objectives.
ii. Systematic integration of climate change into the planning and
development of sustainable agricultural systems.
iii. Systematic integration of CSA into development and economic policy,
expenditure and planning frameworks.
iv. Adoption of a cross-sectorial planning and coordination approach.
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In principle, CSA necessities have much to offer beyond contributing to
sustainable development goals at the local level. However, there are numerous
factors that constrain the adoption and effectiveness of CSA policy. For
instance, McCarthy et al (2011) argue that there are institutional barriers to
the adoption and up-scaling of CSA technologies and practices. This is because
CSA interventions are knowledge-intensive, location-specific and require
considerable capacity development (Neufeldt et al, 2013).
Mutoko (2014) argued that the policy and institutional frameworks that
affect the adoption of CSA, stated the need for a policy framework that clearly
specifies the terms and conditions of how smallholders who have adopted CSA
practices such as agroforestry can benefit from carbon credit schemes. Similarly,
existing agricultural extension services need to be strengthened and extension
workers’ capacity built, in particular, on promising CSA practices.
Implementing CSA requires the development of supportive policies and
frameworks, as well as coordination across programs and institutions responsible
for agriculture, climate change, food security, land use, water management
and energy generation to avoid inconsistencies and promote harmonization of
efforts. According to Williams et al (2015), existing policy frameworks, whose
formulation were not informed by the need or demand for CSA, are likely to
present compatibility challenges.
The promotion of agricultural practices with Climate-Smart Agriculture
potentials (AP-CSAPs) is one major opportunity to mitigate climate change
while maintaining agricultural system productivity (World Bank, 2011). The
adoption of AP-CSAPs in sub-Saharan Africa is typically low (FAO, 2013;
Byamugisha, 2013; Liniger et al., 2011). This could be because implementing
the AP-CSAPs usually requires upfront investments that take time to yield
productivity gains. As a result, various incentives, such as transition funds,
payment of ecological services, carbon price under carbon dioxide, and others,
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have been proposed to address this challenge to encourage more farmers to
adopt AP-CSAPs (FAO, 2013; Wollenberg et al, 2012; Shittu et al, 2018).
According to Byamugisha (2013) and Liniger et al (2011), little is known
about how smallholder farmers in sub-Saharan Africa, may respond to such
incentives. This may, however, not be unconnected with insecure land tenure
and property rights policy, which is often cited as a barrier to the adoption of
improved technology and investment in land development in Africa.
However, Shittu et al (2021) in their study on willingness of smallholder
farmers to accept incentives for a shift to CSA schemes, found that the higher
the incentives provided to farmers, the more likely the farmer will be willing to
abandon the status quo and invest in CSA schemes which shows the importance
of incentives to CSA adoption.
However, land tenure and property rights give incentives to farmers to adopt
technologies that increase their efficiencies in relation to productivity and
ensure environmental sustainability (Roth and McCarthy, 2013). Similarly,
Deininger (2003) noted that without secure property rights farmers often do
not have the emotional attachment to the land they cultivate, and would thus
not invest in land improvement that can enhance their productivity in the long
run and promote sustainable development.
Therefore, according to Shittu et al (2021), the policy implications from their
study on willingness of smallholder farmers to accept incentives for a shift to
CSA schemes are as follows:
•

“Government, private institutions, and relevant international agencies
should make the incentives available to the farmers in form of payment
for ecosystem services and/or conditional cash transfer so as to increase
their willingness to shift from their current practice to CSA schemes.
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•

The smallholder farmers were willing to shift to the CSA scheme as
against the status quo. Hence, the need for governments to pay proper
attention to the moribund extension services such that there will be
a reawakening of the extension services through adequate funding of
the agricultural development program, as well as capacity building of
the agricultural extension officers to demonstrate the CSA practices and
principles to the farmers using experimental management plots.

•

Secure tenure enhances medium to long-term investment on the land and
also increases farmers’ willingness to embrace CSA schemes. Therefore,
policy measures that will focus on a more effective and efficient land
title registration system should be established by the government. The
policy should also aim at removing the bottlenecks in the land market
and enhancing individual tenure security.

However, the major challenge is that as Barasa et al (2021) indicated, that
nearly 74% of the continent’s countries do not have national Climate-Smart
Agriculture Investment Plans (CSAIPs). Only 5%, namely, Ghana, Mali, and
Niger, have CSAIPs under development. For a successful implementation of
CSA, a framework provided by the CSAIPs must be established to guide the
processes. However, CSA focuses specifically on agriculture, a multi-dimensional
approach that includes commitments to enhancing livelihood benefits, ensuring
food security, and promoting sustainability. Thus, CSAIPs provide a framework
and processes and then incorporate the government programs, policies, and
strategic plans by combining other inputs from stakeholders locally, nationally,
regionally, and globally. Without CSAIPs, most CSA-based projects will be
ad hoc and short-lived. CSA policies in the sampled African countries are
anchored on the United Nations Framework Convention on Climate Change
(UNFCCC), 22nd Conference of Parties in Marrakech, Morocco (Ghezloun et
al, 2017).
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Knaepen et al (2015) in their suggestions on the way forward for climate-smart
agriculture in Africa indicated that governments are in the position to create
an enabling environment, by mainstreaming climate change into agricultural
policies. These policies should be based on mapping of lessons learned to be
disseminated to other parts of the country or region.
Based on a better-coordinated governance structure and institutional
arrangements, programmes are then designed, putting forward concrete
guidelines for implementation. The public sector should also offer an enabling
environment for the private sector to make climate-smart investments
in agriculture. In this light, the FAO (2011) issued “Save and Grow: A
policymaker’s guide to the sustainable intensification of smallholder crop
production”. It suggests that carefully evaluating (financial) incentives and laws
is necessary to strengthen policy coherence between climate and agriculture
policies, and to better integrate the private sector into efforts for developing
inputs for the greening of agriculture (FAO, 2011). Other FAO recommended
policies include “market smart” subsidies, aimed at green input markets;
stabilisation of agricultural output prices; ensuring farmers’ access to quality
seeds of different varieties, promoting diversified production systems.
Engagement and capacity strengthening are critical to help governments
and others implementing agricultural development to integrate CSA into
their policies, programmes, plans and projects (e.g. National Agriculture
Investment Plans, Nationally Determined Contributions, and Climate Change
Action Plans). CSA-Plan provides operational approaches that can be directly
integrated into the planning processes, but the CSA-Plan process must be
owned by the stakeholders and decision-makers involved (Girvetz et al, 2017).
Capacity strengthening is also critical for mainstreaming CSA, and the CSA-Plan
approach, in institutions, policies and businesses across levels (community to
national to global). This can be accomplished by working through the National
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Agriculture Research Systems (NARS), through academia, government, NGO,
or the private sector. There are various alliances forming to provide formal
engagement, knowledge, and training, for example GACSA and the Africa
CSA Alliance. The bottom line is that without good engagement and capacity
strengthening, CSA-Plan lacks purpose (Girvetz et al, 2017).

5.2

What Do CSA Policy Incentives Mean to
Smallholder Farmers?

The adoption of climate-smart agriculture (CSA) as an adaptation strategy
envisaged to help smallholder farmers adapt to climate change by intensifying
or diversifying their livelihood strategy.
In ensuring that practices and technologies are useful to achieve mitigation,
adaptation, and food security objectives, smallholder farmers’ local knowledge
is an important input in the process of designing CSA or to implementing
it on a farm-level for CSA incentives to have meaning to smallholders. This
is because smallholder farmer’s local knowledge needs to be given priority
and integrated with scientific knowledge in the discourse and design of CSA
technologies and practices. For instance, Andrieu et al (2019) found that
co-designing agricultural innovations, such as new cropping and livestock
approaches where scientific knowledge is integrated with local knowledge, is
useful in recognizing appropriate solutions to tackle climate change.
As the African Union Policy brief indicated, farmers need policies that remove
obstacles to implementing climate-smart agriculture, and create synergies with
alternative technologies and practices. Policies and strategies should recognize
and support proven technologies for carbon sequestration, like mulching,
intercropping and agroforestry. Considerable policy support and capacity
enhancement is needed for climate risk management including insurance
and safety nets, as well as improved access to weather information adapted
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to farmers’ needs. Ways and opportunities need to be found that strengthen
synergies in the implementation of climate-smart agriculture and food security
programs and initiatives.
This might be why Branca et al (2012) indicated that care must be taken when
formulating policies to support CSA to avoid compromising policy efficiency.
This is because for developing countries which highly dependent on agriculture
and with a large share of food insecure people in the agriculture sector, the
main objective of CSA is to improve food security, incorporating adaptation
as required to meet this objective. In this context, opportunities for mitigation
shall be considered as additional co‑benefits that could potentially be financed
by external mitigation funding sources.
Fisher (2016) also indicated that the implication of including local knowledge
in environmental management translates to ensuring that the coordination and
implementation of policies and practices for mitigation and resilience can be
done in a culturally, socially, and economically-relevant manner, providing an
opportunity to include local knowledge in environmental initiatives to combat
climate challenges.
According to Tschakert et al (2016), local knowledge and community
understanding of environmental management often differ from expert or
scientific knowledge; there is a need to ensure collective learning and coproduction of knowledge that involves the knowledge of a range of actors
(smallholder farmers and development partners) to bridge the gap between
values and knowledge of environmental management. Therefore, policy on
the integration of local knowledge and scientific knowledge can propel the
implementation of CSA to tackle climate change in Africa and may be a good
policy incentive to smallholder farmers in Africa.
Aryal et al (2016) argue that indigenous knowledge is useful for diagnosing
climate change issues as indigenous people can better respond to climate
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change challenges using different strategies. Therefore, indigenous knowledge
is pivotal to further understand and interpret the scientific knowledge
of climate change given the site-specific needs and peculiarity of climate
variability in communities. Incorporating local knowledge in CSA discourse,
design, and practices calls for increased sharing of knowledge through a citizen
science approach where stakeholders (scientists, policymakers, resource users,
smallholder farmers) share their knowledge to strengthen the drive towards
adaptation and mitigation of climate change (Eriksen et al, 2015; Fisher, 2016).
Therefore, for CSA to be successful, development partners need to consider a
platform for knowledge sharing that concerns the perspectives of smallholder
farmers. The inclusion of local knowledge in environmental intervention
and practices can reveal political interests, destabilizing such agendas of
development partners (Eriksen et al, 2015; Fisher, 2016; Tschakert, 2012).
The CSA approach encourages coordinated actions by farmers, researchers,
the private sector, civil society and policymakers towards climate-resilient
pathways through four main action areas: building evidence; increasing local
institutional effectiveness; fostering coherence between climate and agricultural
policies; linking climate and agricultural financing (Lipper et al, 2014).
FANRPAN implements a number of projects including initiatives on ClimateSmart Agriculture (CSA). The overall objective of the FANRPAN CSA policy
programme is to increase agricultural productivity and strengthen the resilience
of vulnerable smallholder farmers to the impact of climate change.
The smallholder farmers have low levels of production efficiency, and engage in
agricultural production to supplement their household food requirements, with
surplus sold at local markets if available. Moreover, they lack sufficient farm
management skills and hence high production inefficiency. Lastly, productivity
is further compounded by poor support services directed at the smallholder
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farmers in terms of financial services, technical support, access to transport
and other support infrastructure (DAFF, 2011). As such, these poor farmers
cannot afford expensive technologies and resort to poor agricultural practices,
which have resulted in extreme losses of topsoil and the creation of large
gullies. Instead, use of locally available and/or cheap technologies combined
with making the best of natural, social, and human resources maybe the best
option (Pretty, 2009).
For greater uptake of CSA technologies, it is also fundamental that smallholder,
particularly women, have greater participation in policy and decision making.
Currently, most agricultural and climate policies have been top-down and
carried out through “one-way” extension services that tell farmers what to
do but hardly listens to them. As a result, not only there is a governance
participation deficit, but also difficult implementation. It is essential that
institutions be revised to eliminate discrimination against women (e.g. limiting
their participation in decision-making or their rights over land) and incorporate
the views, needs, interests and concerns of the smallholders who make up the
majority of farmers in Africa (Bastos and Mairon, 2014).
According to FAO (2015), smallholders in the MICCA pilot project carried out
in Kenya were involved in indicating their preferences of incentives for adoption
of CSA technologies show that the key among the necessary incentives, cutting
across the five main CSA practices, included continued assistance from the
project (25 percent), more training and demonstrations on selected improved
practices (23 percent), good examples set by frontrunners (15 percent) and
access to affordable credit (12 percent). Access to planting materials or seeds
could enhance the adoption of agroforestry (43 percent) and improved fodder
production (29 percent) practices as shown in Table 3.
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Table 3: Necessary incentives for adoption of climate-smart agricultural practices

Overall (%)

Tree nursery
establishment

Natural pasture
improvement

Improved cattle
management

Improved fodder
production

Required incentives for adoption
of CSA practices (% of multiple
response)

Agroforestry/tree
planting

Climate-smart agricultural
practice

Continued assistance from the project

35.6

27.8

12.7

12.2

7.8

25.2

See good examples by frontrunners

34.4

27.2

12.8

10.4

10.4

15.3

Access to affordable credit

30.6

32.4

16.7

13.9

2.8

13.3

Access to planting materials/seeds

42.9

28.6

10.2

8.2

8.2

6.0

Govt. support to access inputs

34.3

28.6

14.3

8.6

5.7

4.3

Remunerative farm output markets

27.3

30.3

21.2

15.2

3.0

4.0

More benefits/farm income

37.9

17.2

17.2

6.9

17.2

3.6

Lower cost of initial investment

36.0

24.0

20.0

16.0

4.0

3.1

Secure land ownership

50.0

25.0

8.3

0.0

16.7

1.5

Access to market

28.6

28.6

14.3

14.3

14.3

0.9

More/cheap labour supply

33.3

33.3

16.7

16.7

0.0

0.7

Source: Adapted from FAO (2015).

In providing Key policy insights in their study, Ogunyiola et al (2022) indicated
that implementing stronger land tenure regulatory frameworks are critical for
adoption and up-scaling CSA practices and technologies in Africa. Governments
and development partners need to implement inclusive financial policies and
institutional arrangements in consultation with smallholder farmers to improve
adoption and up-scaling of CSA in Africa. Furthermore, development partners
need to approach local knowledge with care and respect if CSA is to become
more inclusive for smallholder farmers in Africa. Effective scaling of CSA is
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vital for climate change adaptation and mitigation in Africa, and all these may
be very good policy incentives to smallholder farmers.
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06
Climate Smart Agriculture
Strategies in Africa
Summary of Chapter 6
•
•

•

•

•
•

Different strategies have been employed for CSA in Africa.
USAID (2016) identified 12 common strategies and technologies which
include Farmer Managed Natural Regeneration, Conservation Agriculture,
Climate Smart Rice Production, Crop-Livestock Integration, Integrated Water
Resource Management, Index (weather) Based Crop Insurance, Payment for
Ecosystems Services, Safety Net Programs, Property and Procedural Rights
Frameworks, Agriculture and Climate Services, Climate-Smart Villages and
Landscapes and Collective Action.
The Global Green Growth Institute (GGGI) (2021) also reported 12
strategies for CSA which include Landscape approach, Agroforestry,
Water Management, Ecosystem approach to fisheries and aquaculture, Soil
management practices, Contour farming and terrace farming, Cross-slope
barriers, Vertical farming, Integrated food-energy systems (IFES), Adjustment
of crop variety, Nutrient management, Livestock and grasslands management
and Breeding for climate change.
Two observations on these strategies and technologies highlighted by USAID
and GGGI are that they overlap and secondly, many of them seem to have
existed for long in agricultural practices but are also prominent as CSA
strategies and technologies.
In spite of the development of several CSA strategies and technologies and the
positive gains arising from those technologies, wide scale adoption of CSA
practices remains problematic in Africa (Barnard et al, 2015).
Barriers to adoption of CSA in Africa have been classified into hardware
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barriers which include physical inputs such as land, human resources, equipment,
infrastructure and finances while the second category is referred to as the nonphysical or software barriers which include the institutional, cultural, policy and
regulatory environments; information, knowledge and skills; technologies and
innovations; and governance among others.
Other barriers to adoption include high initial cost, high long term cost, dis-economies
of scale, and poor access to credit and inputs (USAID, 2016).

Different strategies have been employed for CSA depending on the classification
of the authors. According to USAID (2016), there are 12 common strategies
and technologies as cited in literature. These include Farmer Managed Natural
Regeneration, Conservation Agriculture, Climate Smart Rice Production,
Crop-Livestock Integration, Integrated Water Resource Management, Index
(weather) Based Crop Insurance, Payment for Ecosystems Services, Safety
Net Programs, Property and Procedural Rights Frameworks, Agriculture
and Climate Services, Climate-Smart Villages and Landscapes and Collective
Action.
The Global Green Growth Institute (GGGI) (2021) also reported 12 strategies
for climate smart agriculture. Many of them are practised in Africa while a

Strategies
for Climate Smart
Agriculture

1
2
3
4
5
6

Landscape Approach
Agroforestry Strategy/Approach
Ecosystem approach
Soil management practices
Contour and terrace farming
Cross-slope barriers

7

Adjustment of crop variety

8

Nutrient Management

9

Livestock and grasslands management
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few are practised in the developed world. These are Landscape approach,
Agroforestry, Water Management, Ecosystem approach to fisheries and
aquaculture, Soil management practices, Contour farming and terrace farming,
Cross-slope barriers, Vertical farming, Integrated food-energy systems (IFES),
Adjustment of crop variety, Nutrient management, Livestock and grasslands
management and Breeding for climate change. One observation is that some
of the strategies highlighted by USAID and GGGI overlap.
Landscape Approach
According to Minang et al (2015), a landscape strategy/approach is a set of
concepts, tools, methods and approaches deployed in landscapes to achieve
multiple economic, social, environmental objectives (multi-functionality)
through processes that recognize, reconcile and synergize interests, attitudes
and actions of multiple actors. It means taking both a geographical and socioeconomic approach to managing the land, water, and forest resources for
meeting the goals of food security and sustainable inclusive green growth.
FAO (2013) describes the landscape approach as a participatory and
people-centred approach which builds on the principles of natural resource
management systems that recognize the value of ecosystem services to multiple
stakeholders. The approach includes societal concerns related to conservation
and development trade-offs. It also focuses on poverty alleviation, agricultural
production, and food security. Overall, the approach places emphasis on adaptive
management, stakeholder involvement, and the simultaneous achievement of
multiple objectives (Sunderland, 2012 as cited by FAO (2013).
According to MEA (2005) as cited by FAO (2013), the principles that buttress
the landscape approach provide guidance on how to pursue different land-use
objectives and livelihood strategies and specifically, the integrated landscape
management is based on (FAO, 2013):
• Alignment of sectoral policies and their coordinated implementation,
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•
•
•
•

Adoption of participatory and people-centred approaches and
management structures,
Adequate governance structures and market environment,
Improved knowledge management,
Context specificity.

FAO 2013 also noted that the landscape approach is an integrated approach
that aims for the sustainable management of natural and human-maintained
processes in the landscape and plays an important role in transitioning to
CSA. Instead of separate and often counterproductive management of various
sectors, it calls for the alignment of sectoral policies and their coordinated
implementation. Adoption of participatory and people-centred approaches and
management structures contributes to improving the resilience of the agroecosystem and the livelihoods of the people who depend on it.
Scaling up the landscape approach requires an enabling policy and market
environment, adequate governance structures, improved knowledge
management and adequate institutional capacity. Different landscapes require
different approaches that will depend on the state and nature of the resources,
current land-use dynamics, and social and economic conditions (FAO, 2013).
Agroforestry Strategy/Approach
World Agroforestry (ICRAF) defines agroforestry as “a farming system that
integrates crops and livestock with trees and shrubs.” The resulting biological
interactions provide multiple benefits, including diversified income sources,
increased biological production, better water quality, and improved habitat for
both humans and wildlife. Farmers adopt agroforestry practices for two main
reasons. Firstly, they want to increase their economic stability and secondly,
they want to improve the management of natural resources under their care
(Mutua et al, 2014).
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However, according to FAO (2017), agroforestry is a collective name for landuse systems and technologies where woody perennials (e.g., trees, shrubs,
palms and bamboos) are deliberately used on the same land-management units
as agricultural crops and/or animals, in some form of spatial arrangement or
temporal sequence.
Agroforestry brings a number of benefits in terms of soil carbon. There are wide
variations in CO2 storage from agroforestry depending on tree species, their age
and climate. Overall, agroforestry systems have a number of environmental,
economic, agricultural, social, and other benefits (Murthy et al, 2013). Some of
the benefits of agroforestry are shown in Table 4.
Similarly, FAO (2013b) indicated that forestry and agroforestry play an
important role in global efforts to tackle climate change as forests are home to
nearly 60 million indigenous people.
Various agroforestry systems can be practiced in diverse ecological conditions,
especially in humid tropics (Murthy et al, 2013). Millions of farmers practice
agroforestry in East Africa.
However, according to Current et al (1995), to promote agroforestry, there is
a need for:
• Knowledge dissemination (e.g., which trees, how to grow them),
• Access to resources and financial incentives,
• Economic profitability (short-term and long-term).
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Table 4: Multiple benefits of agroforestry
Environmental Economic

Agricultural

Social

Other

Increased carbon stock

Higher income
due to provision
of non-wood
products and
timber

Soil fertility;
Gender equality, Air quality
controlling soil e.g. due to inerosion,
come opportunity for women
to sell fruits

Climate adaptation

Reduced vulnerability

Trees in
agroforestry
practices
catch, store
and release
water

Food security

Climate change
mitigation

Increased productivity

Increased
nitrogen
inputs due to
nitrogen fixing
trees

Aesthetic value

Shade

Source: Adapted from Murthy et al, 2013

Water management
According to Bouman et al (2007), agriculture is the largest consumer of
the world’s freshwater resources, requiring 70% of available supply of which
almost 40% are used for rice production. Therefore, as the world’s population
rises and consumes more food and industries and urban development expands,
water scarcity is becoming an increasingly important issue; improved water
management systems are a must. Given the fundamental role of water in
agriculture, the scope of water management is both wide-ranging and complex,
and that is why the complexity is partially reflected in the seven research themes
of the International Water Management Institute (IWMI 2015).
Several water management strategies have been tried for CSA. Some of them
have been tried in the developed countries. For example, the Alternate Wet and
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Dry Irrigation of Rice (AWDI) method of cultivating rice in which rice fields
are not kept continuously submerged but are intermittently dried during the
rice growing stage have been used in Asia but may be useful in Africa (GGGI,
2021).
One of the strategies that is common in Africa is improved water management
in rain-fed and irrigated agricultural systems that across different scales,
including (i) farm level, (ii) irrigation systems or catchment level, and (iii)
national or river basin level.
Under rain-fed agriculture, improved water management can be achieved
through water harvesting, soil management practices that result in the capture
and retention of rainfall and through soil fertility and crop management
innovations that enhance crop growth and yield and hence water use efficiency
or through supplemental irrigation of dry-land crops.
In irrigated systems, improved water management for greater water use
efficiency is achievable at many stages in the process of irrigation, from the source
of the water, through conveyance and application systems, scheduling and the
availability of water in the root zone of the plant. Nicol et al (2015) describe
many such examples drawn from East Africa which serve as a reference.
Another water management strategy is the low cost drip irrigation. According
to GGGI (2021), “in the history of irrigation, the drip irrigation method has
proven to be the most efficient technology to help irrigate the plants and not
the “soil.” However, the technology in its conventional design is expensive and
not affordable for the poor but an alternative way to practice drip irrigation
using a low-cost bucket or a plastic bottle which was developed at Arba Minch
University and has been successfully used by farmers.
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Ecosystem approach to fisheries and aquaculture
The ecosystem approach is an approach that aims at preserving the Earth and
its inhabitants from potential harm or permanent damage to the planet itself
(FAO, 2013). Capture fisheries and aquaculture support the livelihoods of 660
to 820 million people. By producing over 150 million tons of fish per year,
85 percent of which is used directly for food, the sector supplies protein and
essential nutrition for 4.3 billion people around the world. According to FAO
(2012c), the sector generates first-sale values of over USD 218 billion annually
and fish products are among the world’s most widely traded foods; more than
37% of output is traded internationally.
However, more frequent and extreme weather events, combined with a slow
onset sea level rise and increasing salinity, threatens fisheries and aquaculture
installations along coastal shorelines (Ficke et al, 2007).
While aquaculture in itself is often seen as an adaptation strategy against
the climate related risks impacting marine fisheries or farming, it requires
adaptation to climate change as well. Examples include improved farm siting
and weather forecasting to reduce the impact of increased extreme weather
events, selective breeding and genetic improvements to counteract the impact
of global warming and increased diseases, and short cycle production and water
sharing systems for greater incidence of drought (FAO, 2013).
Soil management practices
There are several soil management strategies for CSA which include
intercropping, crop rotation and fallow management.
According to GGGI (2021), intercropping is the practice of growing two or
more crops on a piece of land. Careful planning is required, taking into account
the soil, climate crops and varieties to ensure that crops do not compete with
each other for physical space, nutrients, water and sunlight. Examples of
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intercropping strategies are planting a deep-rooted crop with a shallow-rooted
crop or planting a tall crop with a shorter crop that requires partial shade.
Intercropping produces a greater yield on a given piece of land by making use
of resources that would otherwise not be utilized by a single crop. Apart from
economic benefits, intercropping also brings agronomic benefits.
Mutua et al (2014) defines Crop rotation as the practice of growing a series of
different types of crops in the same area in sequential seasons. A general effect
of crop rotation is that there is a geographic mixing of crops, which can slow
the spread of pests and diseases during the growing season. Crop rotation gives
various benefits to the soil.
According to Burgers et al (2000) as cited by GGGI (2021), indigenous forest
farming communities have developed fallow management strategies to adapt
to changing environmental, economic, social and political conditions. Three
types of adaptive strategies have been identified which are:
i. Improved fallows focusing on increasing the rate of restoration of soil
fertility and other ecosystem properties following cropping such as
reduction in pernicious weed populations.
ii. Enriched fallows focusing on increasing the direct economic benefits
of the natural fallow vegetation.
iii. A focus on integrating soil fertility and economic benefits through
integration of livestock.
One other important soil management strategy for CSA is conservation,
minimum and zero tillage. Tillage may be defined as the practice of modifying
the state of soil in order to provide conditions favourable for plant growth.
Tillage can also be defined as the mechanical manipulation of soil with certain
implements or tools to provide a suitable environment for seed germination,
root growth, weed control, soil erosion control and moisture conservation
(GGGI, 2021).
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The three strategies are close to each other in terms of implementation as
they are all after minimum disturbance of the soil structure. For example,
conservation tillage is a tillage system that conserves soil, water and energy
resources through the reduction of tillage intensity and retention of crop
residue and it involves the planting, growing and harvesting of crops with
limited disturbance to the soil surface. According to MDA (2011), conservation
tillage is any method of soil cultivation that leaves the previous year’s crop
residue on fields before and after planting the next crop to reduce soil erosion
and runoff as well as other benefits such as carbon sequestration.
On the other hand, Zero tillage involves planting crops directly into residue
that has not been tilled at all (MDA, 2011). Zero tillage (also called no-till
farming or direct drilling) is a way of growing crops or pasture from year to
year without disturbing the soil through tillage. Minimum tillage is a sort of
strip-tillage which involves tilling the soil only in narrow strips with the rest of
the field left untilled (MDA, 2011).
Contour and terrace farming
Contour farming is a type of farming that uses ridges and furrows formed
by tillage, planting and other farming operations to change the direction of
runoff from directly downslope to around the hill slope. This practice applies
on sloping land where annual crops are grown.
On the other hand, terrace farming is a type of farming that is used in hilly
areas to create patches of land for farming. The terraces keep the soil in place
while allowing excess water to drain through natural gravity. However, the
difference between contour and terrace farming is that, the former follows the
natural shape of the slope without altering it, whereas the latter alters the
shape of the slope to produce flat areas that provide a catchment for water and
a solid area for crop growth (CTCN, 2014).
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Cross-slope barriers
Another CSA strategy is the use of cross-slope barriers which is common with
smallholder farmers in Africa. These are measures on sloping lands in the
form of earth or soil bunds, stone lines, and/or vegetative strips for reducing
runoff velocity and soil loss, thereby contributing to soil, water and nutrient
conservation. This is achieved by reducing steepness and/or length of slope
(FAO, 2011). According to FAO (2011), cross-slope barriers have a high
climate-change mitigation potential, due to their capacity to sequester carbon.
Adjustment of crop variety
According to GGGI (2021), climate models predict increased atmospheric
CO2 concentrations, increasing global temperatures, modified rainfall patterns
and increased frequency of extreme weather events. In Kenya, an increase in
temperature over the last 40 years, together with irregular and unpredictable
rainfall, has increased water scarcity and contributed to the degradation of
catchment areas and lakes.
Therefore, the adaptation strategies to cope with drought conditions in Kenya
include diversifying regular tea and coffee farming to grow banana, cassava
and beans and raising cattle. Many of the Kenyan farmers were using droughtresistant or early maturing crop varieties, practicing mixed cropping and
planting trees (mostly exotic species) to provide for fodder and shade/shelter
for their crops. A good example, is the production of elite climate-smart maize
varieties in Kenya (Ajayi, 2021).
Nutrient Management
Fertilizer application strategies are some of the climate smart agriculture
strategies that smallholder farmers are using in Africa. Timing and placement
of fertilizer applications can influence fertilizer use efficiency and ultimately
crop production. An important objective underlying any fertilizer application
is to ensure that nutrients are used efficiently by the target crop in order to
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achieve optimum yield and avoid detrimental effects to the environment
(GGGI, 2021).
Livestock and grasslands management
Higher temperatures, changing rainfall patterns and more frequent extreme
weather events may also impact the spread and severity of existing vector-borne
diseases and macro-parasites, accompanied by the emergence and circulation
of new diseases. However, the sector offers a wide range of opportunities for
enhancing resilience, while mitigating emissions and increasing productivity.

6.1

What are the Contributions of Available
Strategies/Technologies?

Landscape Approach
In Ethiopia, in Great Rift Valley, the landscape approach has included
establishing forest cooperatives that sustainably manage and reforest the
surrounding land using the Farmer-Managed Natural Forest Regeneration
technique, thus addressing deforestation that threatens groundwater reserves
that provide 65,000 people with potable water (FAO, 2013).
Similarly, In Rwanda, a landscape approach included providing infrastructure
for land husbandry (e.g., terracing,), water harvesting (e.g., valley dams and
reservoirs) and hillside irrigation (e.g., piping water distribution and furrow
irrigation). In addition, the project provided training for farmers, supported
farmer organizations, and enhanced marketing and financing (FAO, 2013).
Agroforestry
The main incentive for farmers to practice agroforestry is the increased income
and improved nutrition. For example, agroforestry approaches in Niger
Republic, implemented on 5 million ha of land, resulted in a 15–30% crop
yield increase as well as improved nutrition and income (GGGI, 2021).
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Agroforestry practices increase the absorptive capacity of soil and reduce
evapotranspiration. The canopy cover from trees can also have direct benefits:
reducing soil temperature for crops planted underneath, and reducing runoff
velocity and soil erosion caused by heavy rainfall (De Leeuw et al, 2014).
Intercropping
Intercropping of compatible plants encourages biodiversity, by providing a
habitat for a variety of insects and soil organisms that would not be present in
a single-crop environment. Valle (2017) give the benefits of intercropping as
greater income, greater yield, insurance against crop damage, optimum use of
soil and good for primary crops.
A traditional element of crop rotation is the replenishment of nitrogen through
the use of green manure in sequence with cereals and other crops. Crop rotation
also mitigates the build-up of pathogens and pests that often occurs when one
species is continuously cropped and can also improve soil structure and fertility
by alternating deep-rooted and shallow-rooted plants (GGGI, 2021).
Zero tillage
According to CTCN (2014), the benefits of zero tillage in rain-fed farming was
summarized as follows:
1. Moisture management: soil configuration for in situ moisture conservation
to increase infiltration rate and the moisture storage capacity of the soil
profile as well as increase aeration to reduce evaporation losses through
inter-tillage operations and provide drainage to remove excess water.
2. Erosion control: contour cultivation tillage across the slope.
3. Weed control: check weed growth and avoid moisture competition.
4. Management of crop residues: mixing of trash and decomposition of crop
residues and retention of trash on top layers to reduce erosion.
5. Improvement of tilt: minimize the resistance to root penetration and
improve soil texture and structure.
6. Improvement of soil aeration for good growth of crop.
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7. Preparing fine surface for seeding operation.
8. Incorporation of manures, fertilizers and agro-chemicals (weedicide and
soil amendments) into the soil.
9. Insect control
10. Temperature control for seed germination.
Contour and Terrace Farming:
The benefits of contour and terrace farming are as follows:
It reduces sheet and rill erosion.
It reduces transport of sediment, other solids and the contaminants
attached to them.
It increases water infiltration.
Benefits of cross-slope barriers
Terracing steep lands in Africa is an indigenous technology. According to
FAO, (2011), under colonial regimes, large areas of communal lands were
compulsorily terraced in the 1950s (e.g., in Kenya, Malawi and Zambia)
through the construction of ridges or bunds (FAO, 2011).
The benefits of cross-slope are presented in Table 5.
Table 5: Benefits of cross-slope barriers
Benefit

Land users/Community level

Watershed/landscape level

National/Global
level

Production

Increased crop yield
(long term)

Reduced risk and loss
of production

Improved food
and water security

Increased grass/fodder production

Access to clean drinking water

Increased farm
income (long term)

Less damage to offsite infrastructure

Economic

Stimulation of economic growth

Improved
livelihood and
well-being
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Ecological

Reduced degradation
Reduced soil loss
(mainly in sub humid and sedimentation
areas)
Improved water
quality
Increased soil
moisture (mainly
Increased water
in semi-arid areas)
Reduced soil erosion availability
(by wind/ water)
Intact ecosystem
Increased infiltration
rates
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Increased resilience to climate
change
Reduced degradation and desertification incidence
and intensity
Enhanced biodiversity

Decrease in runoff
velocity and control
of dispersed runoff
Improved soil cover
Increase in soil fertility (long term)
Biodiversity enhancement
Improved micro-climate
Socio-cultural

Improved conservation/erosion
knowledge

Increased awareness
of environmental
“health”

Community institution strengthening

Attractive landscape

Protection of national heritage

Source: FAO (2011)

Livestock Management
According to CCAFS (2013), there are various ways in which improved or
modified livestock management can contribute to CSA:
For cattle, examples include improved grazing management, the use of
improved pasture and agroforestry species and the use of nutritious diet
supplements. Similarly, interventions aimed at improving animal health, such
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as appropriate vaccination programs and the use of more disease-resistant
animals, will also improve animal productivity. In grazing systems, livestock
insurance instruments and early warning systems can help pastoralists to
manage climate related risks associated with extreme events. In mixed croplivestock systems, risk can sometimes be improved through the addition and/
or substitution of crop and livestock species and breeds that are more tolerant
of heat or drought.
There are many mitigation opportunities associated with feed interventions
that increase productivity while decreasing the amount of greenhouse
gas (GHG) emissions produced per kilogram of meat and milk. Improved
grazing management can also increase carbon sequestration in soil, although
there is some uncertainty associated with its mitigation potential. In addition,
appropriately timing the application of manure to crops can reduce nitrous
oxide emissions. Other opportunities exist, such as the use of feed additives
that modify the production of methane by ruminants, however, technical and
other constraints to the uptake of such additives are likely to persist for the
foreseeable future.
Increased awareness and adaptive management are essential components of the
CSA strategy (Climate-Smart Agriculture, 2014).

6.2

What Factors are hindering the Adoption of CSA
Technologies and Strategies?

According to Barnard et al (2015), in spite of the development of several
Climate-Smart Agriculture technologies and the positive gains arising from
those technologies, wide scale adoption of CSA practices remains problematic
in Africa. There are several barriers that prevent smallholder farmers in Africa
from adopting CSA technologies and so far, existing policies and actions to
remove these barriers remain inadequate.
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Major factors hindering the adoption of CSA technologies and strategies have
received research attention. Based on their study, Barnard et al (2015) classified
barriers to adoption of CSA in Africa into two broad categories. These are the
hardware barriers which include physical inputs such as land, human resources,
equipment, infrastructure and finances while the second category is referred
to as the non-physical or software barriers which include the institutional,
cultural, policy and regulatory environments; information, knowledge and
skills; technologies and innovations; and governance among others. On the
other hand, a study by USAID (2016) indicated that some of the barriers to
adoption include high initial cost, high long-term cost, dis-economies of scale,
and poor access to credit and inputs.
Social Factors
Based on their studies, Rosenstock et al (2016) indicated that the majority of
the factors considered such as access to credit, information and extension, asset
base, social networks, off-farm income, gender and market access were not
statistically significantly correlated with adoption. For every factor, at least 70%
of the studies show non-significant results, suggesting no consistent impact
of the factors on adoption. This is because oftentimes, non-significance in
statistical tests is due to large variation in the underlying data, highlighting the
context specificity of the factors constraining adoption. However, some factors
such as access to information, extension and credit have positive influences on
adoption across a considerable number of the studies. This would suggest that
CSA programs need to focus on information delivery to support changes in
practices as well as financing to overcome initial investment barriers, providing
actionable priorities to inform program and policy development.
According to USAID (2016), climate-smart agriculture is an approach to
agriculture that can offer farmers in Africa substantial benefits in terms of
increased productivity and income, better risk management, and improved
resilience to climate change. As such, CSA has become a key development goal,
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championed by donors and governments alike. Despite this focus, however,
the adoption of CSA approaches and practices by smallholder farmers has
been slow, piecemeal, and largely un-sustained. This is because the common
narrative is that adoption depends on accessibility, promotion and training
around specific CSA technologies and increased access to markets. However,
this narrative misses a number of key behavioural change factors, including the
wider social, political, and institutional environment in which agriculture is
embedded. These include broader livelihoods, identity roles and responsibilities
(including gender), decision-making timeframes, and farmer risk management
perspectives. These factors all greatly shape the incentives to adopt CSA
approaches.
Similarly, the decision-making process that underpins investments in farming
systems and the adoption of CSA is influenced by complex and interrelated
economic, political and social dynamics. This process is highly context-specific,
individually-driven, and rarely perfectly predictable. A significant challenge
for the adoption of CSA is the mismatch between the timeframes in which
farmers as individuals and as groups generally make decisions and those across
which any particular program or intervention demonstrates benefits. These
mismatches range across, timescales, from hours to decades (USAID, 2016).
However, one of the most tangible factors in these cost-benefit calculations
are initial costs, which cover the resource inputs that a farmer needs in order
to begin adoption of any given CSA technology or strategy or combination.
In relation to initial costs, according to Milder, et al (2011), the lack of or
inadequate financial means to acquire farm inputs constitute an important
barrier to smallholder farmer adoption of CSA.
In addition to initial costs, McCarthy et al (2011) indicated that long-term
costs are also crucial in the uptake of CSA as many approaches can take years
before benefits are realized. This is because when long-term costs cannot be
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maintained, such as when a subsidy is removed, CSA dis-adoption can occur and
according to Arslan et al (2013), the discontinuation of government subsidies
led to large-scale dis-adoption of Conservation Agriculture in Zambia.
Yield Factor
One other major barrier to adoption of CSA technologies and strategies is the
effect on yield. It has been reported that CSA technologies and strategies that
can provide increased and stable yields, such as Climate Smart Rice Production
and Integrated Water Resource Management, are likely to have a greater
impact on adoption. However, FAO (2014) indicated that as a result of the
fact that farmers have limited resources, strategies and technologies that meet
a range of local needs such as production, diversification and risk management
usually have positive impacts on adoption. In support of the FAO assertion,
Kaczan, et al (2013) indicated that the ability of agroforestry to increase yields,
as well as provide alternative food and fuel production methods was found to
be a key driver of adoption of CSA technologies in Malawi. However, Limited
tree rights may be a barrier as FAO (2014) observed that in communities
where not all are land owners and some lease or cultivate land under special
arrangements with the land owners, activities related to tree planting and
retention are mainly of interest to land owners and have limited uptake as
Agro-forestry in many regions is still constrained by local customs, institutions
and national policies
However, Akinnifesi et al (2010) indicated that one of the advantages of CSA
is that it can increase yields by fostering biological processes and management
practices that enhance soil fertility, pest and weed control where agrochemicals
are not available or not affordable. It was also asserted that nitrogen-fixing
plants are an integral part of most CSA systems, and can include shrubs,
annual herbaceous plants (such as legumes) or trees such as Faidherbiaalbida
while intercropping with these species improves yields, soil health, and soil
chemical and biological properties while reducing weed and pest problems.
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The issue of short-term climatic risk, for example, is the second highest cited
barrier by farmers but is completely overlooked by practitioners. Farmers may
not adopt any CSA practice that lowers their capacity to address immediate
risks of climate variability, even if that practice might be well targeted at future
climate change. This risk aversion is linked to the various stresses and shocks
they face, and the limited set of resources upon which they can draw to mitigate
the impacts of these stresses and shocks (IFC, 2013).
However, the importance of risk management has been prominent in literature
and according to FAO (2016), CSA approaches that do not contain risk
management components are less likely to be adopted by farmers.
National Climate-Smart Agriculture Investment Plans (CSAIPs) Factor
Barasa et al (2021) conducted a scientific mapping and analyses of CSA research
studies in Africa so as to understand the thematic trends, developments, nature
of collaboration networks, and general narratives supporting the adoption and
application of CSA in Africa. The results of their analyses showed that several
African countries had recognised CSA as an approach to address agricultural
productivity challenges, support adaptation strategies, and build resilience to
climate change. However, it was also discovered that a majority do not have
national Climate-Smart Agriculture Investment Plans (CSAIPs). Furthermore,
CSA research in Africa was found to be in developing stage, with only a few
countries dominating the research outputs and therefore perceived that for a
successful implementation of CSA, a framework provided by the CSAIPs must
be established to guide the processes.
Input Factors
In African farming system, the practice of CSA requires physical inputs such as
land, labour, capital and materials and when any or all of these inputs is absent
or available in limited quantities or volumes, it is difficult to have successful
CSA but unfortunately, some of these physical inputs are in short supply and
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therefore constitute a critical barrier to the adoption of CSA in most African
farming communities.
Limited access to CSA-specific farm equipment and tools and also limited
access and ability to afford seeds, inorganic fertilizers, pesticides, and herbicides
represent a constraint to the practice of CSA and a significant barrier to scaling
up CSA in Africa (Milder et al, 2011).
Cultural Factor
Literature has also shown that CSA approach that is compatible with existing
livelihoods and leverages local knowledge is critical to facilitating adoption.
According to Barnard et al (2015), in regions where approaches are informally
passed from generation to generation, several specific technologies and
strategies within CSA appear too new to be easily holistically assimilated into
African farming cultures. Related to this is the issue of CSA approach that is
aligned with local discretionary decision-making has been found to be more
likely to be adopted. Grigsby (2012) gave the example of Southern Mali where
the most senior man in the family serves as the principle decision-maker and
because of this, the adoption of CSA technologies and strategies is likely to
be heavily mediated by the degree to which that bundled approach reinforces
social standards, as opposed to addressing only agro-meteorological risks.
Related to cultural factor, Nielsen and Reenberg (2010) indicated that culture
can present opportunities as well as barriers to adopting CSA practices. They
gave the example of their study of the Rimaiibe and Fulbe ethnic groups in
the village of Biidi in Northern Burkina Faso where the Rimaiibe successfully
embraced livelihood diversification to adapt to climate change but the same
adaptive approach was not considered viable by Fulbe.
In many African countries, structural constraints within markets and supporting
institutions severely constrain the adoption of CSA approaches. These
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constraints are not unique to CSA but instead define and influence the entire
agriculture sector. They include poorly functioning markets, dysfunctional
government institutions, and weak land tenure systems. In order for CSA
to be adopted in a sustained and collective way at a national scale, there are
basic foundational conditions and good agricultural practices that are required
within the agriculture sector that go beyond any specific farm technology.
Physical Infrastructure Factor
According to Barnard et al (2015), for smallholder farmers to easily adopt CSA
and adapt to climate change, there is need for physical infrastructure such as
irrigation water supply, water management structures, transport, markets,
communication infrastructure as well as storage and processing structures. They
also need support from social infrastructure such as farmers’ organizations and
cooperative societies. Poor and inadequate infrastructure limits adoption and
options for adaptation, particularly for smallholder farmers, whose investment
decisions depend on good prices for their produce and expected economic
returns. In a similar vein, Mati (2008) identified infrastructure and availability
of markets as the key drivers for success of smallholder development in Kenya as
their absence constitutes an important barrier to the adoption of CSA practices.
Hardware Factor
As part of hardware barriers to adoption of CSA, smallholder farmer decisions
to adopt CSA can largely be influenced by the agro-ecosystem of the area in
which they want to apply CSA. Quite often, the organisms and environment
of an agricultural area considered as an ecosystem can influence a farmer’s or
company’s decision to apply CSA. The ecosystem of an area including its people
and their activities; geography (climate, weather conditions, topography and
ecosystem), economic, socio-cultural and political systems can limit or promote
adoption of certain CSA practices. FAO (2014) gave a good example of an FAO
research project on Mitigation of Climate Change in Agriculture (MICCA) in
East Africa that aims to evaluate the climate-smartness of practices, systems
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and landscapes to support the scaling up of appropriate technologies. The
project highlights the fact that the agro-ecosystem of an area can pose a barrier
to adoption of a given CSA practice or promote its adoption. It also identifies
locations in which CSA simply does not have much potential and therefore
limited adoption and points to the limiting factors in an agro-ecosystem that
can stifle adoption if not addressed.
Similarly, as regards to agro-ecosystem, Milder et al (2011) indicated that in
many sub-Saharan Africa ecosystems, biomass is a critical barrier to adoption
of CSA. This is because availability and management of biomass, particularly
crop residues and mulches is a critical component of CSA and a major barrier
to its adoption in many African agro-ecosystems as crop residues are often an
important source of livestock feed during the dry season, and farmers cannot
afford to leave residues in the field while their animals go hungry. Therefore,
as livestock is an important part of most smallholder farming systems, the
management of grazing livestock severely hinders CSA adoption if these
residues are lacking.
Related to this is the issue of limited grazing rights because in many customary
tenure systems, farmers possess individual rights to manage their fields during
the planting season, but these fields revert to communal spaces available for
livestock grazing during the dry season (Milder et al, 2011). Such arrangements
pose a major challenge to farmers who wish to conserve crop residues or other
biomass for CSA. In principle, it is possible to modify systems of communal
grazing rights to allow farmers to exclude livestock and retain biomass in
their fields, but doing so tends to be politically challenging and there are few
documented instances of this occurring.
Software Factor
According to Barnard et al (2015), software barriers relate to those factors
that impinge on the enabling environment needed for the practice of CSA.
Successful practice of CSA requires an enabling environment characterized by
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functional institutions, policies, markets, rules and regulations, and governance
structures that favour the generation, dissemination and use of CSA relevant
technologies, innovations, information, knowledge and skills. In a community
where institutions, policies and markets fail to function; information,
technologies and innovations are not generated and disseminated; farmers
lack the requisite skills; and cultural practices are not pro-CSA and therefore
adoption of CSA becomes a problem.
The role of enabling environment have been found to have a high impact on
CSA adoption. This is because according to Acemoglu and Robinson (2013),
institutional relations have a high impact on CSA adoption as smallholder
farmers would probably look to the state for the provision of public goods and
services such as health, education, information and infrastructure, secondly,
a source of risk management through disaster relief and social safety nets
and thirdly insurance of a stable and fair set of rules for governing a market
economy but the ability of the state to deliver these functions is limited in most
of the sub-Saharan Africa countries. The implication of the role of institutional
relations is that it can be a major barrier to CSA adoption.
Information Factor
Information has been found to be a powerful tool for enhancing adaptation to
climate change and variability (Ngigi, 2009) but African smallholder farmers
either do not have access to appropriate information or are unable to fully
utilize existing information. Successful adaptation requires recognition of the
necessity to adapt, knowledge about available options, the capacity to assess
the options, and the ability to choose and implement the most suitable ones
(Lee, 2007). In terms of climate change, this can be demonstrated through
acquisition and dissemination of information on weather hazards.
CSA has been indicated to contradict much of conventional farming knowledge
and farming traditions. Many farmers are accustomed to thinking of the
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plough or the hoe as an essential part of agriculture, and may find it difficult
to overcome the idea that ploughing is not required for successful planting. It
can be particularly difficult to convince farmers to adopt CSA if they do not
experience strong environmental or economic pressures to change. Therefore,
according to Derpsch (2008), adopting CSA requires substantial changes not
only in practices, but also in mind-set.
The development of technology and dissemination have also been found to be
associated with low adoption of CSA. This is because according to Dinar et al.
(2008), slow adaptation in Africa can be attributed to low technology adoption,
and enhanced farmer education would speed up technology dissemination and
climate change adaptation.
Governance Structure Factor
Ngigi (2009) indicated that governance structure refers to the policy, legal
and institutional framework which governs socio-economic development in a
country or society. The factor of governance structure has been found to be
important for adoption of CSA technologies. This is because poor governance has
been cited as a major hindrance to socio-economic development and adaptation
to climate change. For example, sector-based governance structures can be
blamed for poor water resources and low adaptation capacity to climate change
in sub-Saharan Africa (Ngigi, 2009). Despite the importance of groundwater,
its beneficial use is often constrained by weak social and institutional capacity,
and poor legal and policy frameworks in many African countries.
It has been highlighted that there is no clear policy and institutional framework
on adaptation to climate change, especially by smallholder farmers. Therefore,
unless the existing gaps in related governance issues are addressed, it will
be difficult to initiate CSA interventions in countries with such unclear and
conflicting policies.
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Gender Factor
In contrast to USAID (2016) and Rosenstock et al (2016) studies in which
gender was not seen as a major barrier to CSA adoption, Barnard et al (2015)
however, found that in many parts of Africa gender remains a significant
barrier to the adoption of CSA by women, stemming largely from customary
gender roles. This is because according to Silisi (2010), women in Africa often
have less access than men to resources such as land, inputs, credit, education,
and extension services, all of which may be important to support transitions to
CSA. For example, in Lesotho, women who make improvements to land that
they farm but are not allowed to own, risk losing their fields to male relatives.
Land Tenure Factor
As Milder et al (2011) observed, land tenure arrangements that are ambiguous,
informal, or overlapping can inhibit individual investment in sustainable soil and
water management including CSA. This is because according to FAO (2010),
CSA represents a long-term investment in the fertility and sustainability of a
farm plot. Therefore, long-term individual or household rights to the land can
encourage such long-term investment, while the absence of such rights may
discourage CSA. In addition, as also observed by Milder et al (2011), where
land is communally owned, there may be social pressure to use well-tested
conventional practices as opposed to practices that are unfamiliar or perceived
to be risky such as CSA.
Kombat et al (2021) concluded that to accelerate the pace of adoption and
use of the technologies, the linkage of farmers, researchers, and extension
practitioners is needed. Measures should also be put in place to ensure that
CSA actions are implemented using bottom-up approaches.
Despite all these barriers, according to CGIAR (2013), there is some qualitative
and anecdotal evidence of some “success stories” in CSA adoption.
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How Accurate are the Available Strategies
that Require Modifications to Fit the African
Agricultural System?

According to CCAFS and UNFAO (2014), CSA relates to actions both onfarm and beyond the farm, and incorporates technologies, policies, institutions
and investment. Different elements which can be integrated in climate-smart
agricultural approaches include:
1. Management of farms, crops, livestock, aquaculture and capture fisheries
to manage resources better, produce more with less while increasing
resilience
2. Ecosystem and landscape management to conserve ecosystem services that
are key to increase at the same time resource efficiency and resilience
3. Services for farmers and land managers to enable them to implement the
necessary changes
Bio-physical and management conditions render some CSA practices and
technologies unsuitable or make it highly improbable that they will be adopted
by smallholder farmers. It is important that farmers are availed a “menu” of
CSA relevant practices and technologies that they may select from based
on local farming conditions, individual preferences and resource availability
(Barnard et al, 2015).
According to Milder et al (2011), there are several important issues and
constraints associated with the practice of CSA in sub-Saharan Africa. In many
regions, especially those with high population density, low rainfall, or highly
degraded land, farmers may find it difficult to allocate crop residues and other
biomass to mulching their fields, given competing demands for these materials
for fuel, livestock fodder, and other purposes. CSA usually involves a sharp
departure from conventional farming practices and may require concerted
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training efforts and participatory engagement to overcome knowledge
constraints and entrenched customs.
CSA may also require different farming inputs and implements than
conventional agriculture, such as seeds for new cover crops and new hand tools
or mechanical attachments. Finally, the benefits and costs of CSA relative to
conventional agriculture are likely to be different for men and women. Careful
attention to gender dimensions, and to the heterogeneity of household needs
and constraints, is important for adapting CSA to maximize benefits at the
individual and household levels.
To realize its full potential, however, CSA should be implemented not just as a set
of plot-scale agronomic practices, but as a more comprehensive approach that
works at multiple scales. Under this approach, the core agronomic practices are
supported by a variety of additional activities such as improved seed systems,
micro-irrigation, post-harvest storage, composting, tree planting or agroforestry, market linkages, financial education and services, and establishment
of farmers groups and participatory learning models. External inputs, such as
fertilizers and herbicides, may also be used, however, since these are seen as
synergistic with the agro ecological approach of CSA, smaller quantities are
usually recommended. In this way, CSA need not be fundamentally antagonistic
to Green Revolution agricultural development strategies, but can be seen as a
way of modifying such approaches to make them less input-intensive, more
sustainable, and better adapted to climate change and other environmental
stressors (Milder et al, 2011).
Rosenstock et al (2015) however, declared that CSA requires a new research
paradigm. This is because based on their compiled database on the impacts
of farm management practices and constraints to adoption to date and when
mapping the location and objective of the studies, it became clear that though
studies have been conducted throughout the developing countries, but large
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gaps in both geographies and topics persist which will definitely require
strategies for continuous research for the development of climate smart
technologies.
However, Rosenstock et al (2016) indicated that only about 40% of the studies
contain data on two outcomes of CSA (e.g., adaptation and mitigation) in the
same study and even more striking, was that only about 2% of the studies
contain data on all the three components. The lack of co-located research on
all three components therefore suggests a need for a new research paradigm to
support CSA, an approach that can look at the synergies and trade-offs of farm
management practices under specific social and biophysical contexts, in order
to inform decision makers.
According to Partey et al (2018), climate-smart agriculture (CSA) technologies
have been developed by scientists and researchers amidst the high rise in
climate change. However, some of these technologies are improved versions
of old practices while a few others are entirely new in the system. Therefore,
appropriate technologies to adapt to the changing climatic condition will
necessarily need to be drought-tolerant, grow and produce well within a short
duration, tolerant to multiple pests and diseases, able to produce well under
marginal soil fertility conditions, and high yielding among other desirable
traits.
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07
Climate-Smart Research Funding
Summary for Chapter 7
•
•

•

•

•
•

•

The climate finance landscape features many different funding channels
with different objectives and eligibility criteria.
The CSA climate landscape is quite diverse, while private investments
provide the main source of climate finance, public resources remain the key
drivers of the climate finance system, and domestic investments, from both
public and private sources, provide the main stream of agricultural finance
(FAO, 2013).
Climate financing also comes from various sources, multilateral and
bilateral, public and private, and possibly alternative sources such as
remittances.
According to Mungai et al (2021), under the current situation, CSA
financing in sub-Saharan African is based on donor funding which is
mostly prohibitive due to high mainstreaming and up-scaling costs.
Another important strategy for CSA financing is through adaptation fund
for smallholder agricultural program.
National funds aimed at financing climate-smart agriculture could be
of great help in invoking private sector participation but majority of the
African countries, national funds for smart agriculture are inactive or are
lacking.
Categories of financing sources with relevance to CSA include Financial
mechanism of the UNFCCC, Multilateral funding, bilateral funding,
Market based funding, National and regional climate funds.
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Mechanisms/Strategies and Institutions Funding
Climate-Smart Agriculture in Africa

National organizations have rapidly embraced CSA implementation, however,
CSA is at its infancy due to a myriad of problems according to Barnard et al
(2015), limited access to credit and finance as a major obstacle towards the
adoption of CSA practices as they hinder access to farm tools and inputs. As
a result, different strategies have been employed in funding climate smart
agriculture in Africa.
The climate finance landscape features many different funding channels
with different objectives and eligibility criteria. These options increase the
possibilities for developing countries to access climate finance, but they also
make the process more complicated. Financing options specifically targeting
climate-smart agriculture remain limited but they are increasing (Barnard et
al, 2015).
According to FAO (2013), the CSA climate landscape is quite diverse;
while private investments provide the main source of climate finance, public
resources remain the key drivers of the climate finance system, and domestic
investments, from both public and private sources, provide the main stream of
agricultural finance.
According to World Bank (2010), new funds have been developed to increase
food security, to respond to the food price crisis, to promote climate-resilient
development, to reduce deforestation and forest degradation, or to support
climate adaptation and mitigation more generally. In addition, the volume of
funding ascribed to carbon markets is expanding rapidly.
Bendandi and Pauw (2016) also indicated that climate financing comes from
various sources, multilateral and bilateral, public and private, and possibly
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alternative sources such as remittances. Another strategy is also from the public
fund because public finance can be used to unlock additional climate funding
especially from the private sources that would generally increase the domestic
revenue base through proportionate increase of agricultural finance. According
to OECD (2018), public climate finance from developed to developing
countries in 2017 alone was at USD 56.7 billion, which was a 17% increase
from the previous year.
However, Buchner et al (2014) indicated that available estimates suggest that
the private sector is by far the largest source of financing for climate change
adaptation and mitigation efforts, contributing approximately 62 percent of
the USD 391 billion invested in addressing climate change in 2014.
According to Mungai et al (2021), under the current situation, CSA financing
in sub-Saharan African is based on donor funding which is mostly prohibitive
due to high mainstreaming and up-scaling costs. However, most agricultural
investments are financed from domestic public and private resources, with
only a small share flowing from international sources. The overall domestic
government spending on agriculture amounted to USD 252 billion in 2012
(FAO, 2016).
Another important strategy for CSA financing is through adaptation fund
for smallholder agricultural program. According to UNEP (2014), the
International Fund for Agricultural Development’s Adaptation for Smallholder
Agriculture Program, can improve smallholders’ access to climate-smart
assessments, technologies and institutions related to sustainable management
of forests, providing up to 16 million additional jobs globally and increasing
household income in rural areas as a result of restoring degraded forest.
National funds aimed at financing climate-smart agriculture could be of great
help in invoking private sector participation with the high costs attracted
by commercial bank alternations. However, in the majority of the African
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countries, national funds for smart agriculture are inactive or are lacking.
Similarly, funds from Micro-finance institution should have a good mechanism
but micro-financing in the majority of the African countries is still at its infancy,
and product sales targeting climate-smart agriculture is virtually non-existent
(Mungai et al, 2021). Furthermore, Mungai et al (2021) also indicated that
financial institutions have limited knowledge on climate-smart agriculture
and projects thereby hindering their investment interest. Both banks and
microfinance lack the understanding of the operations of agriculture smart and
continuously demonstrate an experience deficit.
William et al (2015) provided examples of short-, medium- and long-term
financing mechanisms in which it was clarified that proposals for financing
mechanisms are capable of addressing needs depending on the time window
of the climate-smart actions at hand. These mechanisms were also categorized
broadly as:
• National budgetary resources which are critical for addressing
immediate climate-related risks in a given country. When these budgetary
funds are mainstreamed into medium-term planning, they can be used
as a sustainable funding mechanism for climate change action.
• Private sector funds and bonds derived from market mechanisms
are needed in instances where the private sector is taking an active
role in financing new CSA technologies. Different private sector
financing mechanisms are needed that target different areas: e.g. large
agri-business value chains, sustainability standards, national/regional
suppliers, etc.
• Concessionary mechanisms have been instrumental in other
build, operate and transfer schemes, and could be used to drive
climate-related investment where concessionary agreements can be
successfully negotiated.
• Bilateral and multilateral funding are development tools relied upon
by many African countries. Funding can be negotiated to incorporate
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the additional need for climate change adaptation, bringing climate
action into new borrowing and lending instruments.
Development banks can provide grants, loans and other monetary
instruments, e.g. the ClimDev Special Fund at the African
Development Bank (AfDB).
Global adaptation funds have specific windows to provide support
for countries and other relevant entities, e.g. Green Climate Fund and
the Adaptation Funds.
Emerging markets and other investment funds provide potential
funding streams for innovative start-up ventures, e.g. renewable
energy projects.

Kamadi (2020) provided information on an innovative financing mechanism
through country funds in Kenya which can also be used in financing climatesmart agriculture in other countries. In the climate change legislation of Kenya’s
Makueni County, approximately 1% of the county’s development budget has
been earmarked for resilience building in the food sector. Since 2015, spending
has been channelled through the Makueni County Climate Change Fund,
averaging about 60 million Kenyan shillings ($554,000) a year. The fund has
a strong focus on community run projects to improve water supplies for arable
and livestock farmers, boosting their incomes and making them more resilient
to an increasingly harsh climate. This model is being scaled in numerous other
agricultural counties in Kenya (Kamadi, 2020).
Categories of financing sources with relevance to CSA:
Financial mechanism of the UNFCCC
Multilateral funding
Bilateral funding
Market based funding
National and regional climate funds
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Major development investors are rallying behind CSA, with large investments
being planned or made by the international financial institutions and aid
organisations, including the Green Climate Fund, the International Fund for
Agricultural Development (IFAD), and international aid agencies such as the
United Kingdom Department for International Development (DFID), The
African Development Bank and the United States Agency for International
Development (USAID). National governments and their development
partners are looking to move forward with large-scale CSA implementation.
The private sector is also recognising the importance of making their supply
and value chains climate smart, as evidenced by the engagement of the World
Business Council for Sustainable Development in CSA. New multi-sector
CSA partnerships have formed, such as the Global Alliance for Climate Smart
Agriculture (GACSA) and seven regional/national alliances, with goals of
sharing knowledge, supporting investments, and scaling-up implementation
(Girvetz et al, 2017).
According to FAO climate smart-agriculture source book, global climate
financing is complex and continuously evolving. Funds flow through
multilateral, bilateral and national channels, dedicated climate change
funds, and the private sector. Multilateral channels include the United
Nations Framework Convention on Climate Change (UNFCCC) financing
mechanisms, multilateral development banks (MDBs), bilateral donors and
other international institutions and funds. National budgets and an increasing
number of regional and national dedicated climate funds are also crucial sources
of climate finance.
However, there are a growing number of multilateral sources of climate finance,
such as MDBs, Green Climate Fund (GCF), the Global Environmental Facility
(GEF) and bilateral donors, which are promoting public-private partnerships
to catalyse private sector investment.
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The architecture of the Multilateral Climate Finance Mechanisms and
UNFCCC are in the Annexes 1 and 2 respectively.

7.2

Funding Challenges Encountered for CSA
Research

FAO (2012) highlights several factors which limit the availability of financing
for climate-smart agriculture as most smallholder farmers are constrained in
their ability to provide the necessary levels of investment. Furthermore, private
sector investment in smallholder agriculture is held back by low returns on
investment.
Investments in some climate-smart interventions entail upfront costs, while
the benefits in productivity, resilience, and mitigation may not be realized for
several years. To overcome these barriers to adoption, international climate
finance has the capability to leverage additional private sector investments and
public expenditures. Innovative mechanisms for delivering financial services,
blending public and private finance will be key to accelerate climate action.
According to Mungai et al (2021), among the many difficulties experienced in
trying to close in the financing gap, there is need to reflect on three of the most
common barriers which are financial, policy and regulatory, government and
institutional barriers. Collectively, these barriers directly or indirectly result to
income and liquidity variability mostly among the majority of the agriculture
sector players, which is the smallholder farmers.
African climate week study (2019) showed that over 75% of the surveyed
countries in Africa did not have an efficient financing strategy with an
additional 67% lacking agriculture-based financial instruments. Conclusively,
despite the investment potential associated with CSA in sub-Saharan Africa, it
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is worthwhile to note that access to climate finance at scale presents a major
setback.
According to Mungai et al (2021), some of the challenges facing CSA financing
in Africa include:
(i) Overlapping policies on climate change that are weakly enforced.
(ii) Inadequate and unstructured provision for climate funding in the
respective country’s national budgets.
(iii) Insufficiency in terms of government capacity to satisfy the required
standards and procedures needed in developing viable projects and
bureaucratic funding processes.
(iv) Inadequate knowledge and awareness on the sources of climate
finances among the stakeholders in addition to constrained private
sector engagement.
(v) Lack of appreciation that climate change is both a developmental
and environmental concern leading to a silo approach that impairs
financing and problem-solving.
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08
Monitoring and Evaluation of
Climate-Smart Agriculture
Summary of Chapter 8
•
•
•
•
•

•
•

The overall goal of assessments, and monitoring and evaluation activities is
to effectively guide the transition of sound CSA policies into CSA programmes
that are successfully implemented on the ground.
Monitoring and evaluation are concerned, to different degrees, with tracking
progress and change and are concerned with ensuring upwards and downwards
accountability for results to a range of stakeholders.
Monitoring and evaluation processes should not be isolated from learning
processes because for the programme and project to remain flexible, all the three
processes are necessary (FAO, 2018).
There have been many mechanisms used in monitoring, evaluation and
learning (ME&L) of CSA.
The CSA programme and stakeholder priorities are used to determine
specifically what the ME&L is addressing and specific indicators must be
selected and linked to priority outcomes using tools such as the CSA Indicators
Database.
There are CSA outcome indicators needed to measure medium/long-term impact
on the three CSA objectives: sustainable productivity, adaptation/resilience,
and greenhouse gas mitigation.
It is important to note that even though indicators are important for the
ME&L, these indicator sets are important across the different components of
CSA.
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According to FAO Climate-Smart Agriculture Source Book (2013), the overall
goal of assessments, and monitoring and evaluation activities is to effectively
guide the transition of sound climate-smart agriculture policies into climatesmart agriculture programmes that are successfully implemented on the
ground. This is because climate change is likely to have the most severe impacts
on groups that are already coping with food insecurity and vulnerable to shocks
and therefore interventions must focus on understanding and addressing the
needs and aspirations of these groups and ensure that they are included in
decision-making processes. Hence assessments, monitoring and evaluation
must pay particular attention to these vulnerable groups and be accountable
to them.
Furthermore, monitoring and evaluation are not completely separable, but
they are two distinct activities which need to be linked to understand causes
and effects of different actions. Both are concerned, to different degrees, with
tracking progress and change and are concerned with ensuring upwards and
downwards accountability for results to a range of stakeholders. They both
require participation by stakeholders to generate, analyse and verify information.
Evaluative thinking and reflection is also important during implementation.
One important thing about monitoring and evaluation according to FAO
(2018) is that monitoring and evaluation processes should not be isolated from
learning processes because for the programme and project to remain flexible,
all the three processes are necessary.
As regards the importance of monitoring and evaluation for climate-smart
agriculture programmes and projects, Climate Smart Agriculture Sourcebook
provided some information.
Monitoring and evaluation, together with learning and adaptive management,
can contribute to the achievement of national climate change mitigation
and adaptation goals. Detailed monitoring of greenhouse gas emissions can
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be part of the accounting requirements within the framework of the United
Nations Framework Convention on Climate Change (UNFCCC). Monitoring
and evaluation are key to understanding changes in adaptation as a result of
programme interventions.
Secondly, monitoring and evaluation are critical for ensuring climate-smart
agriculture interventions are implemented properly and achieve the desired
outcomes. Evaluations can also identify shortcomings and lessons for future
policies and programmes. During the implementation stage, it is essential
to monitor progress and identify successes and problems in climate-smart
agriculture interventions, be they pilot initiatives, projects or programmes.
This monitoring will verify whether activities are meeting the objectives
of climate-smart agriculture and project milestones in a way that satisfies
efficiency standards. It will also facilitate the adjustment of activities in the face
of uncertainties.

8.1

Mechanisms Used for Monitoring and Evaluation
for CSA in Africa

There have been many mechanisms used in monitoring, evaluation and learning
(ME&L) of CSA. According to Quinney et al (2016), the CSA programme
and stakeholder priorities are used to determine specifically what the ME&L
is addressing, and specific indicators must be selected and linked to priority
outcomes using tools such as the CSA Indicators Database.
Different indicators are required for measuring CSA depending on the period
and purpose. According to Girvetz (2017), there are CSA outcome indicators
needed to measure medium/long-term impact on the three CSA objectives:
sustainable productivity, adaptation/resilience, and greenhouse gas mitigation.
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There are indicators related to broader development outcomes for example, Sustainable
Development Goals (SDG), such as incomes, nutrition, markets, etc.
There are also readiness and scaling potential indicators reflecting the capacity
to plan, implement and monitor investments and activities related to CSA
implementation that help measure the ability for the intervention to be scaledup.
Finally, there are project and programme process indicators to monitor programmes
for meeting implementation process objectives. It is important to note that
even though indicators are important for the ME&L, these indicator sets are
important across the different components of CSA.
FAO (2013) indicated that the monitoring and evaluation framework
highlights some important elements which include situational analysis
and forecasting, intervention planning and targeting and defining detailed
indicators and baseline assessments. It is also important to recognize that
monitoring and evaluation are closely related activities. For climate-smart
agriculture programmes and projects, adopting an adaptive management and
learning approach is particularly valuable and the interventions should be
designed within a results-based framework that emphasises the development
of appropriate indicators.
As different tools and instruments have been developed to monitor the set of
indicators, Hills et al (2015) indicated that the CGIAR-CCAFS Monitoring
Instrument for Resilience can be used for tracking changes in resilience in
agricultural projects and programmes. It has also been confirmed that the
Toolkit for the indicators of resilience in socio-ecological production landscapes
and seascapes provides practical guidance for engaging local communities in
adaptive management and can increase their capacity to respond to pressures
and shocks.
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However, van Wijk et al (2016) observed that monitoring CSA can also be done
in a holistic, multi-objective way. For example, the Rural Household MultiIndicator Survey (RHoMIS) provides a rapid and cost-effective instrument to
track changes in poverty, gender equity, nutrition, climate and productivity
outcomes which are all measures of climate-smartness.
Also, Johnson and Diego-Rosell (2015) asserted that specific attention should
be paid to gender, a critical cross-cutting part of CSA, and monitoring can also
be done using approaches such as the Woman’s Empowerment in Agriculture
Index.
Additionally, FAO (2018) indicated that the monitoring and assessment of
climate-smart interventions need to include gender-sensitive indicators that
help track progress in closing the gender gap in agriculture. This can be
achieved by assessing the differentiated effects on women and men from any
intervention as the resulting information offers various advantages such as to:
• highlight gender issues for consideration in climate-smart agricultural
policy-making;
• build an evidence base on gender in climate-smart agriculture by
collecting and analysing sex-disaggregated data;
• develop financial instruments that respond to the specific needs of
women as well as men;
• introduce institutional changes to develop the capacity and build
the commitment of decision-makers towards gender equality and
women’s empowerment; and
• design climate-smart projects and investments that integrate gender
issues throughout the cycle to ensure specific needs and priorities of
both men and women are adequately addressed.
FAO (2018) further explains that to ensure that both women and men benefit
equally from climate-smart interventions, special attention must be given by
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extension staff so that women can equally participate in the design, testing and
implementation stages of the intervention.
FAO (2013) gave a range of methods in monitoring and evaluation of climatesmart agriculture. It was also observed that many indicators related to
implementing climate-smart agriculture deal with well-established measures
of change (e.g. technology adoption, land-use change, household livelihoods
and institutional change) that have been dealt with extensively in development
literature and through a range of methods and good practices.
According to FAO (2013), Project and programme baseline assessments
are done through surveys in intervention and control areas. The surveys,
which measure food security, livelihoods and agriculture systems, incomes,
basic household assets and services, and environmental parameters, have to
be designed with appropriate sampling to ensure that useful end of project
analysis can be done. Participatory poverty and vulnerability assessments will
help to determine the most vulnerable groups in the community based on their
own defined criteria. This serves to identify key intervention target groups, and
assesses how these groups have may have changed as a result of climate-smart
agriculture interventions.
Following the FAO Climate-Smart Agriculture Source Book (FAO, 2013), the
following are the description of methods for monitoring and evaluation:
Methods for project monitoring
Monitoring needs to have in-built and integrated systems for tracking financial
transactions, expected outputs, activity targets and achievements. Monitoring
must also incorporate feedback and learning into programme and project
management. To track and manage data, many of these monitoring systems
make use of computerized management information systems. A critical element
of successful monitoring and evaluation is the internalization of its importance
in planning and decision-making by management and other stakeholders.
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Monitoring and evaluation tasks are too often merely seen as reporting for
governments or donors. Basic methods and tools for monitoring are:
• Regular project monitoring involves the gathering of activity and
output progress data, financial management information, and
signalling emerging issues or good practices.
• Management information systems are web-based support systems
that are increasingly being managed through remote devices, linked
to financial management (FMS) and geographic information (GIS)
systems. FMS and GIS take on a greater importance for climatesmart agriculture as they may be linked to accounting for payments
for environmental services, greenhouse gas accounting and accurate
measurements of spatial changes in natural resources.
• Agriculture and natural resource management monitoring is carried
out at frequencies and scales significant enough to provide meaningful
information. The measurements can be done by a range of methods
from structured crop to participatory transect walks.
• Process monitoring is often done to support regular monitoring,
assess project process and institutional changes and relationships, and
rapidly identify management responses. If sensitively and rigorously
done, often by an external third party with independent insights, it
can provide a powerful tool for management to quickly learn about
capacity issues, the changes that may be required, and whether
participation mechanisms are working, and respond appropriately.
This is particularly relevant for climate-smart agriculture interventions,
which follow new development approaches, need to be flexible, and
are looking for ways to scale up their activities.
• Participatory monitoring and evaluation methods include a wide
range of methods for enhancing the engagement of the communities
involved in programmes and projects, often as beneficiaries and
partners, in gathering information, and for increasing their ownership
and adoption of the project goals.
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Methods for evaluation
Evaluation, at key milestones in the programme, but especially at its conclusion
or after its completion, involves gathering specific data relating to project
indicators, and focuses on outcomes and impacts. It is important to revisit these
indicators using the same methods for collecting data and information that
were employed in the baselines assessments. However, evaluation is not only
about the impact evaluation surveys but also assesses the ongoing relevance of
the design, objectives and implementation mechanisms; reviews the efficiency,
performance of different actors; and highlights lessons learned. Much of this
evaluation work consists of reviewing existing reports and data, interviews,
small studies and consultations.
Impact evaluation methodology
Impact evaluation assesses the impact of an intervention using counterfactual
analysis. The estimated impact of the intervention is calculated as the difference
in mean outcomes between a ‘treatment group’ (i.e. those receiving the
intervention) and a ‘control group’ (i.e. those who don’t). This is done through
randomization (experimental design), pipeline and matching. To date, impact
evaluation has not been used extensively in the climate change context, and it
faces some challenges in this area, due to the scales involved, the externalities
and process orientation. Nevertheless, impact evaluation is being increasingly
advocated to understand the attribution of impacts. Given the complexities
involved when working under changing climatic conditions and the need to
constantly adapt the project and practices to deliver benefits to smallholder
agricultural producers, finding a true counterfactual becomes nearly impossible
and may not add much real value.
Details of the evaluation methods and indicators can be found in FAO ClimateSmart Agriculture Source Book (FAO, 2013) for further reading.
As regards to challenges of monitoring and evaluation, Girvetz (2017) noted
that there are many challenges in measuring CSA as it has multi-objective
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complexity, given the multiple goals of CSA. The scale of impact can range
from the farm to the national or international level. Furthermore, there are
often multiple institutions involved in ME&L, each of whom might bring their
own priorities and approaches.
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Characterization of CSA
Technologies
Summary of Chapter 9
•
•
•

•

A question is often asked: what really is different about ‘climate-smart’
smallholder agriculture that goes beyond regular best practice in development?
IFAD (2011) mentioned three differences which are the focus on climate
change, outcomes synergies and trade-offs and new funding opportunities.
Some other characteristics of CSA that also distinguish CSA from other
technologies are that CSA integrates multiple goals and manages trade-off,
maintains ecosystems services, has multiple entry points at different levels, is
context specific, engages women and marginalised groups, CSA priorities are
mostly related to ‘smallholder farmers’, very often reduces labour, and reduces
the time required for land preparation, planting and weeding.
As regards if the available CSA technologies are meeting their intended
purpose, Barnard et al (2015) indicated that many actors are promoting key
agro-ecological farming technologies and practices that are highly suited to
enable farmers to adapt to climate change.
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9.1

Parameters that Distinguish CSA Technologies
from Other Technologies

According to CCAFS and FAO (2014), new climate risks, require changes in
agricultural technologies and approaches to improve the lives of those still
locked in food insecurity and poverty and to prevent the loss of gains already
achieved.
IFAD (2011) noted that there is a growing consensus that climate change is
transforming the context for rural development, changing physical and socioeconomic landscapes and making smallholder development more expensive.
But there is less consensus on how smallholder agriculture practices should
change as a result. The question is often asked: what really is different about
‘climate-smart’ smallholder agriculture that goes beyond regular best practice
in development?
According to IFAD (2011), there are three differences:
i Focus on climate change: Like other sustainable agricultural
approaches, CSA is based on principles of increased productivity and
sustainability. But it is distinguished by a focus on climate change,
explicitly addressing adaptation and mitigation challenges while
working towards food security for all. In essence, CSA is sustainable
agriculture that incorporates resilience concerns while at the same
time seeking to reduce greenhouse gas emissions. So CSA can be
represented with an equation thus: CSA = Sustainable Agriculture +
Resilience – Emissions.
ii Outcomes, synergies and trade-offs: To develop interventions
that simultaneously meet the three challenges of productivity,
adaptation and mitigation, CSA must not only focus on technologies
and practices, but also on the outcomes of interventions beyond the
farm level. In doing so, it must consider the synergies and trade-offs
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that exist between productivity, adaptation and mitigation, as well as
the interactions that occur at different levels including wider socioecological implications. For instance, CSA interventions at the farm/
community level may affect both the social and ecological systems in
place, as well as the wider landscape. Likewise, a CSA intervention
that aims to increase productivity should also consider how it affects
adaptation and mitigation, and how it can best optimize all three
outcomes at the most appropriate level. All of this requires farmers
and decision-makers to understand the synergies and trade-offs that
exist between the three pillars and between different levels. To help
people make informed decisions from the farm to parliament, CSA
focuses on developing metrics and prioritization tools that bring these
synergies and trade-offs to the forefront.
iii New funding opportunities: Currently, there is an enormous deficit
in the investment that is required to meet food security. By explicitly
focusing on climate change, CSA opens up new funding opportunities
for agricultural development, by allowing the sector to tap into climate
finance for adaptation and mitigation. This includes funding from,
among others, the Adaptation Fund, the Least Developed Countries
Fund or the Special Climate Fund, as well as the Clean Development
Mechanism and the Voluntary Carbon Market. Most promising of all
is the earmarked allocation which has been made specifically for CSA
by the Global Environment Facility Trust Fund (GEF) and the future
Green Climate Fund.
IFAD is actively helping developing countries make these changes according
to their differing needs and circumstances. These changes underpin IFAD’s
various new policy and institutional frameworks, such as the Environment
and Natural Resource Management Policy, the Climate Change Strategy, the
initiative on climate finance for smallholder farmers (Adaptation for Smallholder
Agriculture Programme) and the IFAD Strategic Framework 2011-2015.
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Some other characteristics of CSA that also distinguish CSA from other
technologies are provided by many other authors as follows:
CSA addresses climate change: Contrary to conventional agricultural
development, CSA systematically integrates climate change into the planning
and development of sustainable agricultural systems (Lipper et al. 2014).
CSA integrates multiple goals and manages trade-offs: Ideally,
according to Lipper et al (2014), CSA produces triple-win outcomes: increased
productivity, enhanced resilience and reduced emissions. But often it is not
possible to achieve all three. Frequently, when it comes to the time to implement
CSA, trade-offs must be made. It requires to identify synergies and weigh the
costs and benefits of different options based on stakeholder objectives identified
through participatory approaches.
CSA maintains ecosystems services: Ecosystems provide farmers with
essential services, including clean air, water, food and materials. It is imperative
that CSA interventions do not contribute to their degradation. Thus, CSA
adopts a landscape approach that builds upon the principles of sustainable
agriculture but goes beyond the narrow sectoral approaches that result
in uncoordinated and competing land uses, to integrated planning and
management (FAO 2012b;  FAO 2013a).
CSA has multiple entry points at different levels: CSA should not be
perceived as a set of practices and technologies. It has multiple entry points,
ranging from the development of technologies and practices to the elaboration
of climate change models and scenarios, information technologies, insurance
schemes, value chains and the strengthening of institutional and political
enabling environments. As such, it goes beyond single technologies at the farm
level and includes the integration of multiple interventions at the food system,
landscape, and value chain or policy level.
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CSA is context specific: What is climate-smart in one-place may not be
climate-smart in another, and no interventions are climate-smart everywhere
or every time. Interventions must take into account how different elements
interact at the landscape level, within or among ecosystems and as a part of
different institutional arrangements and political realities. The fact that CSA
often strives to reach multiple objectives at the system level makes it particularly
difficult to transfer experiences from one context to another.
CSA engages women and marginalised groups: To achieve food security
goals and enhance resilience, CSA approaches must involve the poorest and
most vulnerable groups. These groups often live on marginal lands which are
most vulnerable to climate events like drought and floods. They are, thus, most
likely to be affected by climate change. Gender is another central aspect of
CSA. Women typically have less access and legal right to the land which they
farm, or to other productive and economic resources which could help build
their adaptive capacity to cope with events like droughts and floods (Huyer
et al. 2015).  Therefore, CSA strives to involve all local, regional and national
stakeholders in decision-making. Only by doing so, is it possible to identify the
most appropriate interventions and form the partnerships and alliances needed
to enable sustainable development.
CSA priorities are mostly related to ‘smallholder farmers’
In their review of literature, Chandra et al (2017) found that within the
developing countries, CSA is framed in the context of agricultural adaptation for
smallholder farmers and that CSA priorities are mostly related to ‘smallholder
farmers’, ‘adaptation’, ‘food security’, ‘policy and institutional’, ‘gender’, and to
a lesser extent ‘market’ and ‘finance’ ramifications.
CSA very often reduces the labour
According to Milder et al (2011), in the long-term, CSA very often reduces the
labour required for farming, relative to conventional practice, although this
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is not universally the case. In the short-term, it is quite common for CSA to
require increased labour, especially for weeding and land preparation. Tillage is
an efficient way to control weeds, but with reduced tillage, weeding can require
substantial initial increases in labour if herbicides are not used. Unexpected
labour peaks can also occur at harvest time due to increased yields from CSA.
However, later findings have shown that the labour implications of CSA
are highly context-specific depending on the crop, agro-ecological context,
number of years since adoption, and the nature of the farming system practiced
previously. Thus, any efforts to extrapolate such findings to other contexts
should proceed cautiously (Milder et al, 2011).
CSA reduces the time required for land preparation, planting and
weeding
In support of these findings on comparison of CSA with conventional
agricultural practices, some authors provided some findings from researches in
different parts of Africa, Shetto and Owenya (2007) indicated that in Tanzania,
the time required for land preparation, planting, and weeding was 50- 75%
lower in CSA than in conventional agriculture.
Baudron et al (2007) found that in Zambia, CSA using planting basins nearly
doubled the required weeding effort compared to the conventional method
that included ploughing. However, taking into account all land preparation,
planting, weeding, and harvesting activities, Boahen, et al (2007) found that
CSA required 48 work days per growing season, compared to 83 days required
by slash-and-burn agriculture but the greatest labour savings in CSA were
those associated with weeding and the collection and burning of slash.
As regards if the available CSA technologies are meeting their intended
purpose, Barnard et al (2015) indicated that many actors are promoting key
agro-ecological farming technologies and practices that are highly suited to
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enable farmers to adapt to climate change. These include agro-forestry, crop
rotation, intercropping, minimum tillage, soil cover maintenance, residue
retention, water conservation, rice systems that reduce methane emissions,
improved management of livestock and soil carbon as well as breeding plants
and animals adapted for future climate conditions, therefore most CSA
technologies are meeting their intended purpose.
The CSA practices have been documented to generate higher and more
stable crop yields and incomes and enhance resilience to climate change in
some countries compared to conventional agricultural production methods.
Although these practices are not necessarily new, when used in the context of
climatic change, they have been proved to be innovative for farmers, herders
and fishermen (Barnard et al, 2015).
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Conclusions
This review has shown that CSA has drawn attention all over the world and
the definition for CSA is unique in that it is taking care of the three CSA
pillars. These are increase agricultural productivity in a sustainable manner to
meet the growing global demand, while at the same time adapt to a changing
climate and reduce the GHG released in the atmosphere which are the three
interlinked challenges that the agricultural sectors need to overcome in the
next decades. To meet these challenges, agricultural production and food
systems need to undergo a profound transformation to continuously produce
more sustainable CSA technologies.
CSA best practices have been tested, promoted and adopted in various
countries in Africa and has been documented in literature. Therefore, as a
result of importance and attention given to climate smart agriculture several
alliances have been formed and many local and international institutions have
been involved in CSA.
Based on the importance of CSA, it has become known for the so-called “triple
win” that is, working simultaneously to achieve its three objectives (or pillars):
adaptation, mitigation, and food security and has been described as an approach
that has been championed as the “holy grail” of agricultural development.
Therefore, Climate-smart agriculture offers some unique opportunities to
tackle food security, adaptation and mitigation objectives. African countries
will particularly benefit from climate smart agriculture given the central role
of agriculture as a means to poverty alleviation and the major negative impacts
that climate change is likely to have on the African continent.
Although the issue of accountability framework and transparency for CSA
research has been a concern, this study has shown that at least three types of
accountability frameworks can be used for CSA. However, all of them centred
on monitoring and evaluation framework and the need to assess projects’
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impacts both ex-ante and ex-post and to be effective, it needs to be backed up by
a reporting system.
The study has also shown that gender inequality can hinder adaptation to
climate change, including the adoption of climate-smart strategies. In order to
support women’s and men’s equal uptake of and benefit in site-specific CSA
practices, gender analysis as well as equal participation and engagement of
women and men are the key actions to be taken at the outset of any CSA
intervention. To overcome the challenges of adoption of gender-responsiveness
for CSA, awareness-raising on why gender equality matters in CSA can be
carried out at the beginning of the planning process. In addition, training,
gender-responsive budgets, and incentives can be useful in overcoming
logistical challenges.
Based on empirical study carried by some researchers, it has been established
that on average the female share of labour input into crop production in Africa
is just 40%, which is substantially less than the widely previous quoted 60-80%.
Based on the high percentage of youth in Africa, there is a need to mainstream
youth into CSA programme and there are different ways to integrate youth
such as through the Young Professionals Network but there are some challenges
which need to be addressed.
It has been found that policy incentives to CSA is of importance as there has
been a significant positive correlation between incentives provided to farmers
and their willingness for a shift to CSA schemes and CSA adoption. However,
for CSA policy incentives to be successful, development partners need to
consider a platform for knowledge sharing that concerns the perspectives of
smallholder farmers.
Synthesis of information on how CSA practices have been facilitated by specific
policy interventions, leading to broad community support, also is needed. A
better understanding of how social benefits such as access to food and healthcare,
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rights to land and water, markets, and financing situations facilitate adoption
of new farming practices or technologies will inform governance decisions.
Different strategies have been employed for CSA depending on the agroecologies of the country and the smallholder’s practices but many of the
strategies overlap in different places. Many of the technologies have been tested
in Africa and are found to be promising. Increased awareness and adaptive
management are also essential components of the CSA strategy.
As regards to barriers to CSA adoption, in spite of the development of several
Climate-Smart Agriculture strategies and technologies and the positive gains
arising from those technologies, wide scale adoption of CSA practices remains
problematic in Africa. There are several barriers that prevent smallholder
farmers in Africa from adopting CSA technologies and so far, existing policies
and actions to remove these barriers remain to be improved.
The climate finance landscape in Africa features many different funding
channels with different objectives and eligibility criteria. These options increase
the possibilities for African countries to access climate finance, but they also
make the process more complicated. Financing for CSA needs to be scaled
up considerably. Climate financing mechanisms need to give more attention
to agriculture and CSA and the sector’s particular opportunity of combining
adaptation and mitigation benefits while enhancing food security.
To realize CSA, research on targeted financing is essential, especially in support
of the most vulnerable. Strengthening capacities of African countries to access
these funds is also essential in this context. The main financing source for public
investment in CSA, however, will be the regular agricultural development
budget. CSA should not be treated as an “add on” approach. Rather, the
approach adopted within the context of CAADP to screen agricultural
investments in the National Agricultural Investment Plans (NAIPs) with a
climate-smart lens to strengthen the climate-smartness of investment plans
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and programmes and pursue resource mobilization for their implementation
should be further strengthened.
One thing that is clear from this study is that monitoring and evaluation are
critical for ensuring climate-smart agriculture interventions are implemented
properly and achieve the desired outcomes. This is because CSA contributes to
the achievement of national climate change mitigation and adaptation goals.
.
Based on the highlighted roles CSA is playing in terms of food security,
adaptation and mitigation, the often asked question of what really is different
about ‘climate-smart’ smallholder agriculture that goes beyond regular best
practice in development has been laid to rest.
Governments and partners seeking to facilitate the implementation of CSA can
undertake a range of actions to provide the foundation for effective CSA across
agricultural systems, landscapes and food systems. CSA approaches include six
major types of actions.
1. Expanding the evidence base and continuous assessment tools to
identify and produce CSA strategies and technologies for food security
that integrate necessary adaptation and potential mitigation.
2. Building policy frameworks and consensus to support implementation
at scale.
3. Strengthening national and local institutions to enable farmer
management of climate risks and adoption of context-suitable
agricultural practices, technologies and systems.
4. Mainstreaming gender-responsiveness and youth into CSA activities
5. Enhancing financing options to support implementation, linking
climate and agricultural finance
6. Making accountability a priority for CSA research through monitoring
and evaluation framework.
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To achieve success in climate-smart agriculture, there is a need for a systemic
approach that involves certain changes at field, farm and technical levels
and development of supporting institutions linking agricultural and food
systems.
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Adaptation
Fund (AF)

Fund

Adaptation

Purpose

Adaptation
Fund Secretariat; Board
approves
projects

Administering
entity
National, region- Grants
al and multilateral implementing entities. As
of September
2017, there are
25 national, 6
regional and
12 multilateral
implementing
entities.

Implementing Type of
entities
Financing
Primary funding
comes from a 2%
share of proceeds
of the Certified
Emission Reductions issued by
Kyoto Protocol’s
Clean Development
Mechanism.

Funding

Multilateral Climate Finance

AF designed to finance climate change
adaptation projects and programs based
on the priorities of eligible developing
countries as identified in their National
Adaptation Plans (NAPs). Agriculture,
food security, nutrition, water management and CSA are high priorities.

Purpose and eligibility criteria

Annex 1: Multilateral Climate Finance Mechanisms

Mitigation

Green Climate Adaptation,
Fund (GCF)
Mitigation
50/50

Global
Environment
Facility (GEF)

Managed
by the GCF
Secretariat
and projects
approved
by the GCF
Board.

Funds can be accessed through
national, regional and international accredited
entities. As of
September 2017,
there are 54 accredited entities
comprised of 24
are direct access,
8 private sector
and 22 international entities.

Funds can be acManaged
cessed through
by the GEF
18 GEF Agencies
Secretariat. Funds
Projects
approved by
GEF Council.

Replenished every
four years. GEF-6
Replenishment for
the period 20142018 amounted to
USD 4..43 billion.

USD 10.3 billion
initially mobilized
for the period 20152018.

Grants,
non-grant
instruments

Grants,
loans,
guarantees,
equity,

Multilateral Climate Finance
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Investments in the agricultural sectors
well aligned with GCF priorities. Four
of its eight strategic results areas are
directly linked to the agriculture sectors:
reducing emissions from deforestation,
forest degradation and land use (mitigation); and three adaptation priorities
– increasing resilience of health, food
and water security; livelihoods of people
and communities; and ecosystems and
ecosystems services.

Finances the incremental costs of measures to achieve global environmental
benefits. CSA specifically covered in the
GEF-6 Climate Change and Land Degradation Focal Areas. GEF-7 will likely continue to promote synergies and deliver
multiple benefits across GEF focal areas
as well as through new Impact Programs (IPs) which will provide support
particularly to agriculture, food security
and forestry. Resources combinable with
LDCF and SCCF.

Adaptation

Special Climate Change
Fund
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Other multilateral funds

Adaptation

Least
Developed
Countries
Fund (LDCF)

Managed
by the GEF
Secretariat.

Managed
by the GEF
Secretariat.

Funds can be ac- Grants
cessed through
18 GEF Agencies

Funds can be ac- Grants
cessed through
18 GEF Agencies

Replenished on a
rolling basis

Replenished on a
rolling basis. New
pledges accepted
on ongoing basis.

Multilateral Climate Finance

SCCF funds same thematic programme
areas as LDCF. While adaptation is a top
priority, through a separate financing
window the SCCF also supports the
transfer of climate-resilient technology
for both adaptation and mitigation,
including in the areas of agriculture,
forestry and water management. Funds
combinable with GEF, LDCF.

Tasked with financing the preparation and implementation of National
Adaptation Programs of Action (NAPAs).
Supports NDC implementaiton. Agriculture and food security, water resources
management, disaster risk management, natural resources management,
among thematic programming areas.
Equitable access for all LDCs: “ceiling”
increases proportionately to the growing
size of the fund. Funds combinable with
GEF, SCCF.

Grants

Grants

AfDB
African
Adaptation, Climate
Climate Chal- Mitigation
Change
lenge Fund
and Green
(ACCF)
Growth Department of
the African
Development Bank
(AfDB),

Adaptation

Internation- IFAD
al Fund for
Agricultural
Development (IFAD)

Adoption for
Smallholder
Agriculture
Programme
(ASAP)

ASAP aims to improve the climate resilience of large-scale rural development
programmes and improve the capacity
of at least 8 million smallholder farmers
to expand their options in a rapidly
changing environment. Through ASAP,
successful “multiple-benefit” approaches are scaled up which can increase
agricultural output while reducing and
diversifying climate-related risks.
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Multi-donor Trust
ACCF supports African countries and comFund (Germany, Ita- plements existing resources and trust
ly, Flander, Belgium) funds. Aims to scale-up mobilization of
international climate finance dedicated
to support African countries to transition
towards climate-resilient, low carbon
economies and green growth, including
through readiness activities. Supports
broad range of activities, including:
preparation for accessing climate funding; integration of climate change and
green growth into strategic documents
and/or projects; preparation and funding
of adaptation and mitigation projects;
climate change-related knowledge
management and information sharing;
capacity building;

Multi-donor Trust
Fund (Belgium,
Canada, Finland,
Netherlands,
Norway Sweden,
Switzerland, and
United Kingdom)

Multilateral Climate Finance
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Bio-carbon
Fund

Mitigation

World
Bank

World Bank

Carbon
Finance

Participants investing in the BioCarbon Fund include
six governments
and public entities
and 11 private
companies. Private
sector participants
include oil & gas,
utilities, food &
beverage, iron &
steel, chemicals &
pharmaceuticals,
and agriculture.
The emission
reductions that the
BioCarbon Fund
purchases on behalf of its Participants are subsequently transferred
to them pro-rata
their financial
participation in the
fund.

Multilateral Climate Finance
The BioCarbon Fund is a public-private sector initiative managed by the
World Bank and supports projects that
generate multiple revenue streams,
combining financial returns from the
sale of emission reductions (i.e., carbon
credits) with increased local incomes
and other indirect benefits from sustainable land management practices.

Mitigation

Mitigation

Adaptation,
Mitigation

Climate
Investment
Fund (CIF)

Clean
Technology
Fund (CTF)

Strategic
Climate
Fund (SCF)

World
Bank

World
Bank

World
Bank and
MDBs

AfDB, ADB,
EBRD, IDB,
World Bank
Group

AfDB, ADB,
EBRD, IDB,
World Bank
Group

World Bank
and MDBs

Concessional
financing

Concessional
financing

Concessional
financing

Multi-donor Trust
Fund under CIF

Multi-donor Trust
Fund under CIF:
USD 5.6 billion.

Multi-donor Trust
Fund: USD 8.3
billion are expected to attract
an additional
USD 58 billion of
co-financing for a
portfolio of over
300 projects and
growing

Multilateral Climate Finance
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The SCF is one of the two funds of
the CIF. It serves as an overarching
framework to support three targeted
programs - FIP, PPRC and SREP - with
dedicated funding to pilot new approaches with potential for scaled-up,
transformational action aimed at a
specific climate change challenge or
sectoral response.

Part of CIF. Provides middle-income
countries with highly concessional
resources to scale up the demonstration, deployment, and transfer of low
carbon technologies in renewable energy, energy efficiency, and sustainable
transport.

CIF consists of funds - CTF and SCF.
Four key programs (CTF, FIP, PPRC,
SREP - see below) that help 72 developing countries pilot low-emission,
climate resilient development.

World
Bank

InterAmerican
Development
Bank
(IADB)

Mitigation

Mitigation,
Adaptation

Scaling Up
Renewable
Energy
Program
(SREP) in
Low Income
Countries

ClimateSmart
Agriculture
Fund for Latin
America and
the Caribbean
(CSAF)
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World
Bank

Adaptation

Pilot
Program
for Climate
Resilience
(PPCR)

Concessional
financing

Grants

Inter-American
Development
Bank (IADB)

Concessional
financing

AfDB, ADB,
EBRD, IDB,
World Bank
Group

AfDB, ADB,
EBRD, IDB,
World Bank
Group

Multi-donor Trust
Fund (IADB, GEF,
Nordic Development Fund)

USD 780 million
programme
under CIF

USD 1.2 billion
programme
under CIF

Multilateral Climate Finance

The CSAF aiims to scale up climate-smart agriculture practices to
achieve carbon sequestration, resilience to climate change and improved
provision of ecosystem services by
leveraging private sector linvestment
in sustainable agriculture, forestry, and
rangeland systems.

Part of CIF. It aim at demonstrating the
social, economic, and environmental
viability of low carbon development
pathways in the energy sector. It seeks
to create new economic opportunities
and increase energy access through
the production and use of renewable
energy.

Part of CIF. The first program under
the SCF to become operational. Its
objective is to pilot and demonstrate
ways to integrate climate risk and
resilience It also provides additional
funding to put plan into action and
pilot innovative public and private
sector solutions to pressing climate-related risks

Amazon
Fund

REDD-plus
funds

Mitigation

Brazilian
Development
Bank
(BNDES)
BNDES

Grants

Multi-donor Trust
Fund (Norway,
Germany - KfW,
Petrobras)

Multilateral Climate Finance
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The Amazon Fund supports investments in the following areas: management of public forests and protected areas; environmental control,
monitoring and inspection; sustainable forest management; economic
activities created with sustainable
use of the vegetation; eEcological and
economic zoning, territorial arrangement and agricultural regulation;
preservation and sustainable use of
biodiversity; and recovery of deforested areas.
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Congo Basin Forest
fund (CBFF)

Mitigation

African
Development
Bank
(AFDB)

AfDB

Grants

Multi-donor Trust
Fund (Norway,
UK). Contributions USD 170
million; USD 15
million committed to projects.

Multilateral Climate Finance
“Supports COMIFAC and its subregional partner institutions to mobilize
resources to finance activities and
projects aimed at promoting the
equitable and sustainable use,
conservation and management of the
Congo Basin forests and ecosystems
for poverty alleviation, sustainable
social-economic development, regional cooperation and environmental
conservation. Thematic areas: forest
management and sustainable practice; Livelihoods and economic development; monitoring, assessment
and verification; benefits from carbon
markets and payment for ecosystem
services; capacity building in REDD

Forest
Carbon
Partnership
Facility
(FCPF)

Mitigation

World
Bank

The World Bank
assumes the
functions of
trustee and
secretariat. The
World Bank, the
Inter-American
Development
Bank and
United Nations
Development
Programme are
Delivery Partners
under the
Readiness Fund
and responsible
for providing
REDD+ readiness
support services
to distinct countries.
Grants,
performancebased
payments

Multi-donor Trust
Fund (18 donors
and 47 REDD+
partners)

Multilateral Climate Finance
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Global partnership of governments,
businesses, civil society, and Indigenous Peoples focused on reducing
emissions from deforestation and
forest degradation, forest carbon
stock conservation, the sustainable
management of forests, and the
enhancement of forest carbon stocks
in developing countries (activities
commonly referred to as REDD+).
Consists of a Readiness Fund that
provides technical assistance and
supports tropical and sub-tropical
developing countries to prepare for
future, large-scale, system of positive
incentives for REDD+. A Carbon Fund
provides results-based finance for
emission reductions.
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Forest
Investment
Program
(FIP)  

Mitigation

World
Bank
AfDB, ADB
EBRD, IDB,
World Bank
Group

Concessional
financing

USD 775 million
programme
under CIF

Multilateral Climate Finance
Part of CIF one of the three funds
under the Strategic Climate Fund. The
FIP aims to support developing countries’ efforts to reduce emissions from
deforestation and forest degradation
by providing scaled-up financing for
readiness reforms and public and
private investments. It finances
programmatic efforts to address the
underlying causes of deforestation
and forest degradation and to overcome barriers.

Mitigation

UN-REDD
Programme
Executive
Board has
general
oversight
for the
Programme,
taking
decisions on
the allocation of the
UN-REDD
Programme
fund resources.

UNDP, FAO,
UNEP partnership

Source: FAO climate smart agriculture source book Module C4.

UN Reducing Emissions from
Deforestration
and Forest
Degradation (UNREDD*)

Grants

Multi-donor Trust
Fund

Multilateral Climate Finance
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“Purpose of UN-REDD+ is to reduce
forest emissions and enhance carbon
stocks in forests while contributing
to national sustainable development. UN-REDD+ assists countries to
develop capacities to meet UNFCCC
REDD+ requirements i order to receive
results-based payments. UN-REDD+
Programme provides (i) direct support
to the design and implementation
of National REDD+ Programmes; (ii)
complementary tailored support
to national REDD+ actions; and (iii)
technical capacity building support
through sharing of expertise, common
approaches, analyses, methodologies, tools, data, best practices and
facilitated South-South knowledge
sharing.”
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Annex 2: The architecture of the UNFCCC
Climate Finance Mechanisms

Source: FAO climate smart agriculture source book Module C4

