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The study reviewed financing climatic smart agriculture as a 

panacea for sustainable food production in Nigeria. The need for 

climate-smart agriculture (CSA) to meet the growing demand for 

food, fiber, fuel, etc for Nigeria increasing population cannot be 

overlooked. CSA provides up to 80 percent of food in developing 

countries, manage vast areas of land and contribute extensively to 

agricultural development. Climate change is expected to 

negatively impact at least 22% of the cultivated land area for the 

most important crops by 2050. CSA increases the resilience of 

smallholder production systems and enhances their productivity, 

strengthening their livelihoods and ability to adapt to climate 

disruptions. It is therefore recommended that farmers in Nigeria 

should adopt (CSA) as an alternative measure for increased food 

productivity in the face of climatic changes. Government and other 

relevant stakeholders in agriculture should integrate efforts to 

sustain CSA at all levels to achieve food sufficiency in Nigeria. 
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INTRODUCTION 
 
Agriculture is the science or practice of farming, including 
cultivation of the soil for the growing of crops and the 
rearing of animals to provide food, wool, and other 
products. It is the science, art, or occupation concerned 
with cultivating land, raising crops, breeding and raising 
livestock’s (Abadie, 2003). Agriculture remains vital to the 
economy of most African countries and its development 
has significant implications for food security and poverty 
reduction in the region. In Nigeria, increase in  
agricultural  production over the past decades has mainly 
been due to land area expansion, with  very  little  change  
in  production  techniques  and  limited  improvement  in  
yields (Osuji, 2017). Currently one in four people remains 
malnourished in Nigeria as land tenure insecurity for 
millions of smallholder farmers, including women, 
declining soil fertility, degraded  ecosystems,  poor  
market  access,  inadequate  funding  and  inadequate 
infrastructure  development continue to hinder agricultural 
development. These challenges are further exacerbated 
by climate change which has emerged as one of the 
major   threat    to    sustainable    agriculture    and   food  

 
 
 
production in Nigeria and beyond (Nkonya et al. 2008). 
Hence, emergence of Climate-Smart Agriculture (CSA). 
Climate-smart agriculture is a term used to describe 
agricultural systems designed to simultaneously improve 
food security and rural livelihoods and support climate 
change adaptation and mitigation efforts. Climate-smart 
agriculture (CSA) has been defined as an approach for 
transforming and reorienting agricultural development 
under the new realities of climate change (Lipper et al. 
2014). The most commonly used definition is provided by 
the Food and Agricultural Organization of the United 
Nations (FAO), which defines CSA as “agriculture that 
sustainably increases productivity, enhances resilience 
(adaptation), reduces/removes GHGs (mitigation) where 
possible, and enhances achievement of national food 
security and development goals”. In this definition, the 
principal goal of CSA is identified as food security and 
development while productivity, adaptation, and 
mitigation are identified as the three interlinked pillars 
necessary for achieving this goal (FAO, 2013). Thus, this 
study reviewed financing climatic smart  agriculture  as  a 
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panacea for sustainable food production in Nigeria. 
 
 
PILLARS OF CLIMATE SMART AGRICULTURE 
 
Productivity 
 
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. A key concept 
related to raising productivity is sustainable 
intensification. 
 
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. Particular attention is 
given to protecting the ecosystem services.  These 
services are essential for maintaining productivity and our 
ability to adapt to climate changes. 
 
Mitigation 
 
Wherever and whenever possible, CSA should help to 
reduce and/or remove greenhouse gas (GHG) emissions. 
This implies that we reduce emissions for each calorie or 
kilo of food, fibre and fuel that we produce and manage 
soils and trees in ways that maximizes their potential to 
acts as carbon sinks and absorb CO2 from the 
atmosphere (FAO, 2013). 
 
 
CHARACTERISTICS OF CLIMATE SMART 
AGRICULTURE CSA ADDRESSES CLIMATE CHANGE 
 
 Contrary to conventional agricultural development, CSA 
systematically integrates climate change into the planning 
and development of sustainable agricultural systems.  
 
CSA integrates multiple goals and manages trade-
offs 
 
Ideally, 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 time to implement CSA, trade-
offs must be made. This requires us 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.  
 
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. 
 
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 marginalized 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).  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 (Lipper et al. 2014). The need for climate-
smart agriculture (CSA) to meet the growing demand for 
food, fiber, fuel, etc for Nigeria increasing population 
cannot be overlooked. CSA provides up to 80 per cent of 
food in developing countries, manage vast areas of land 
and contribute extensively to agricultural development. 
Climate change is expected to negatively impact  at  least  



 
 
 
 
22% of the cultivated land area for the most important 
crops by 2050 (Campbell et al. 2011). In addition to the 
necessity of building resilience in agriculture, more than 
30% of the world’s greenhouse gas emissions come from 
land use, 17% from forest conversion and another 14% 
from agriculture (soil erosion and cultivation, livestock 
and manure, and  rice  cultivation)  (Smith et al. 2000).  
Moreover, land-based carbon sequestration efforts, 
through photosynthesis and soil carbon sequestration, 
currently offer a substantial opportunity for large scale 
removal of Greenhouse Gases (GHG) from the 
atmosphere. Agricultural soil carbon accounts for 89% of 
this sequestration potential, representing an estimated 
potential of between 5.5-6 gigatons of CO2 per year, 
which roughly equals agriculture’s total yearly 
contribution to global emissions (Smith et al. 2000). Even 
with herculean mitigation efforts within land use sectors 
and elsewhere, climate will significantly impact 
agricultural production and agricultural adaptation efforts 
will need to scale up significantly. Empirical studies show 
that Nigeria population will out-grow its current statistics 
by 2050 with most of the increase occurring in rural 
areas. Taking  into account  the  changes  in  climate 
situations, the  composition  and  level  of  consumption 
associated  with  growing household  incomes, estimates  
shows that  feeding  the growing population  will  require 
a 70  percent increase in total agricultural production 
(Solomon, 2012). For this to be achieved in Nigeria, 
climate smart agriculture is not negotiable. CSA is an 
approach that combines different methods under a 
climate change umbrella. It assesses the risks and needs 
of a specific farm or farming community through a climate 
impact lens, and then addresses them using practices 
chosen for that particular situation. It gives farmers ideas 
and a pathway to make their operations and livelihoods 
more productive and resilient in the face of climate 
change, while also helping reduce their climate impacts. 
Appropriate practices will vary according to region, 
ecosystem, climate, and crop. Some common examples 
of climate smart practices that can increase productivity 
and resilience include planting diverse crops, which 
spread climate risk and diversify income streams; 
composting and soil management techniques, which 
improve soil fertility; and water saving, harvesting, and 
retention systems, which improve water availability during 
times of drought (IFAD, 2013). Climate smart agriculture 
increases the resilience of smallholder production 
systems and enhances their productivity, strengthening 
their livelihoods and their ability to work through and 
adapt to climate disruptions. This in turn decreases the 
pressure on farmers to convert more forests or other 
ecosystems to cropland to offset climate-related losses in 
production. At the same time, climate change threatens 
production’s stability and productivity. In many areas of 
the world where agricultural productivity is already low 
and the means of coping with adverse events are limited, 
climate change is expected to reduce productivity to even  
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lower levels and make production more erratic (FAO, 
2010). Long term changes in the patterns of temperature 
and precipitation, that are part of climate change, are 
expected to shift production seasons, pest and disease 
patterns, and modify the set of feasible crops affecting 
production, prices, incomes and ultimately, livelihoods 
and lives. Preserving and enhancing food sustainability in 
Nigeria requires agricultural production systems to 
change in the direction of higher productivity and also, 
essentially, lower output variability in the face of climate 
risk and risks of an agro-ecological and socio-economic 
nature. In order to stabilize output and income, 
production systems must become more resilient, i.e. 
more capable of performing well in the face of disruptive 
events (IPCC, 2007). More productive and resilient 
agriculture requires transformations in the management 
of natural resources (e.g. land, water, soil nutrients, and 
genetic resources) and higher efficiency in the use of 
these resources and inputs for production.  Transitioning 
to  such systems  could  also generate  significant 
mitigation  benefits  by increasing  carbon  sinks,  as  well  
as reducing emissions per unit of agricultural product. 
Transformations are needed in both commercial and 
subsistence agricultural systems, but with significant 
differences in priorities and capacity. In commercial 
systems, increasing efficiency and  reducing  emissions,  
as  well  as  other  negative  environmental impacts,  are  
key  concerns.  In Nigeria, where agriculture is critical for 
food production, transforming  smallholder  systems  is  
not  only  important  for food security but also for poverty  
reduction,  as  well  as  for aggregate  growth  and  
structural  change. Increasing productivity to achieve food 
security is clearly a priority, which is projected to ensure 
food sustainability (Osuji, 2017).   Achieving  the  needed  
food sustainability growth,  but  on  a  lower  emissions  
trajectory  will  require a concerted effort to maximize 
synergies and minimize tradeoffs between productivity 
and mitigation.  Ensuring that institutions and incentives 
are in place to achieve climate-smart transitions, as well 
as adequate financial resources, is thus essential to 
meeting these challenges. In this context mitigation 
finance can play a key function in leveraging other 
investments to support activities that generate synergies. 
Farmers are occasionally exposed to climate change. 
They  inhabit  some  of  the  most vulnerable  and  
marginal  landscapes,  such  as  hillsides,  deserts  and  
floodplains.  They often lack secure tenure and resource 
rights.  They rely directly on climate-affected natural 
resources for their livelihoods. However, there is growing 
concern that agriculture and food systems need to 
change, irrespective of climate change. Climate change 
is adding pressure to the already stressed ecosystems in 
which smallholder farming takes place. Climate change is 
already disrupting food production systems, exacerbating 
immense global challenges, including widespread poverty 
and food insecurity (FAO, 2013; World Bank, 2015). Over 
the   centuries,   smallholder   farmers   in   Nigeria   have  
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developed the capacity to adapt to environmental 
changes and climate variability, but the speed and 
intensity of climate change is outpacing their ability to 
respond. Despite growing awareness of the need to 
maintain the natural resource base for sustained 
productivity, unsustainable agricultural practices are still 
the norm among rural farmers in Nigeria. As it is a 
fundamental cause of declining in per capita food 
production in the country and this has consistently 
lowered the standard of living and thus, increased 
poverty levels. In Nigeria more than 70% of the populace 
depends on agriculture as a source livelihood (Osuji, 
2017), but productivity has been disappointingly declining 
over several decades. According to Adesanwo et al. 
(2009) unsustainable soil techniques (bush burning, 
deforestation, indiscriminate vegetation removal, over 
grazing and use of marginal lands) have been identified 
as the most serious ecological and economic problems 
facing Nigerian agriculture. About 85% of soil 
deterioration is caused by soil erosion, water and wind 
and have become a constant challenge for farmers and 
agriculturists in Nigeria (Adesanwo et al. 2009). 
Conflicting interests in the exploitation of soil resources 
by various stakeholders has led to mismanagement, and 
in some cases, deterioration of soils. In addition, low soil 
fertility inevitably leads to low agricultural productivity 
since agricultural development is fundamentally affected 
by productivity status of soil resources (Adewuyi, 2002). 
Escalating rates of soil nutrient mining makes nutrient 
loses highly variable in agricultural areas of sub-humid 
and humid savannah from moderate to severe loss of 
nutrients. Again, unsuitable soil practice such as 
continuous cropping pattern which is widely practiced by 
small holder arable crop farmers in Nigeria has in no 
small measure contributed to a decline in agricultural 
productivity and food shortage in Nigeria (Osuji et al. 
2012). This practice leads to poor yield of crops and 
causes the soil to lose its fertility. Furthermore, other 
practices such as bush burning, deforestation, over-
grazing, flooding, stumping and poor tillage practices, 
destroys the soil structure, texture, microbio organisms 
as well as exposes the soil to erosion and leaching 
thereby making the farmland infertile and unproductive in 
nature. Consequently, due to climate change poor 
farmers are led to clear forest, cultivate steep slopes 
without conservation, plough fallow land before it has 
recovered its fertility, attempt to obtain multiple crops by 
irrigating unsuitable soils, overgraze rangelands and 
make unbalanced fertilization applications. All these 
reduced land productivity which leads to low agricultural 

output of farmers (Larwanou and Bayala, 2011).  

In recent times, current debates among many 
prominent development actors feature CSA as the only 
solution to these challenges. Agricultural adaptation to 
climate change is critical for food production, 
sustainability, security and economic development in 
Nigeria. For this   to   happen,   climate-smart   agriculture  

 
 
 
 

must be inclusive and protect the natural resource base 
upon which agricultural livelihoods depend. Moreover, 
there is increasing support for Climate-Smart Agriculture 
(CSA) in Nigeria as a panacea for achieving sufficient 
food production and sustainability in Nigeria under a 
changing climate.  
 
Perceived challenges of climate smart agriculture in 
Nigeria 
 
CSA  faces  a  number  challenges  related  to  the  
conceptual  understanding,  practice,  policy environment 
and financing of the approach. Specific challenges that 
are considered as needing critical attention and 
intervention(s) are outlined below: 
 
Lack of practical understanding of the approach 
 
 In Nigeria, majority of the smallholder farmers have poor 
knowledge and understanding of CSA approach thus 
making its application in Nigeria context difficult (Adewale 
and Robert, 1995). 
 
Lack of data and information and appropriate 
analytical tools at local and national levels 
 
In many African countries as such Nigeria, there are no 
long-term climatic and landscape level data. Where such 
data exist they are difficult to access. Global models of 
climate change are at scale and resolution difficult for 
local, national or regional managers to work with 
(McCornick et al. 2013).  Capacity and analytical tools to 
downscale the results of global models to regional, 
national and watershed scales are not readily available. 
As  a  result,  decision  makers  lack  knowledge  of  
current  and  future projected effects of climate change 
and the implications for agricultural practices, food 
security and natural resource management. The lack of 
information, limited human and institutional capacity as 
well as lack of research-based evidence impedes the 
ability  of  decision  makers  to  target  CSA  
implementation  to  areas  most  at  risk  and  to 
implement adequate financing plans.  
 
Lack of adequate investment at the national/regional 
level and high up-front cost of investment in CSA at 
the farm level 
 
 Increasing climate adaptation and resilience of 
agriculture  requires  investments  in  infrastructure  at  
different  scales,  from  regional  to national to  river  
basin  and  farm  levels.  In Nigeria there are deficit in 
infrastructure investment (in roads, transportation, 
communication, power, agricultural water infrastructure 
and development and management of water resources 
that are germane to CSA. At the farm level,  farmers  
have  limited  assets  that  they  can  invest  on  their own   



 
 
 
 
and  lack  access  to financial services that can allow 
them to invest in CSA. Also, few investors are on the 
market to offer loans leaving government agencies, 
donors and NGOs to subsidize famers’ investment in 
CSA. It has been argued that there is a lack of clear 
business case for CSA practices to attract investors and 
the credit market sector to invest in CSA. There are few 
documented examples of CSA practices in Africa, and 
most of these are on conservation agriculture (CA) and 
agro-forestry (AF) (Garrity et al. 2011).   
 
Inadequate coordinated, supportive and enabling 
policy frameworks  
 
Implementing CSA in Nigeria  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.  
Existing  policy  frameworks,  whose  formulation were  
not  informed  by  the  need  or  demand  for  CSA,  are  
likely  to  present  compatibility challenges. The emerging 
evidence of the impact of climate change also point 
towards a need to clearly enumerate the major elements 
and effects of climate change in order to identify and 
inform CSA practices and innovations. Climate change 
will be mostly affecting agriculture through three main 
drivers: (i) temperature changes; (ii) atmosphere GHG 
concentration changes; and (iii) changes in rainy season 
regime in terms of length, total rainfall amount, and 
distribution. Although farmers have always adapted and 
coped with climate variability manifested, for example, in 
delayed onset of rains, seasonal water deficit and 
increasing seasonal maximum temperature, they often 
lack knowledge about  potential  feasible  options  for  
adapting  their  production  systems  to  increasing 
frequency and severity of extreme weather events 
(droughts and floods) and other climate changes. Another 
constraint concerns land tenure and access to land and 
water resources. Millions of poor farmers, including 
women hold tenuous and unsecured water and land 
rights in many parts of SSA. Existing  customary  and  
institutional  factors  as  well  new drivers, for example, 
large-scale foreign investment in agricultural land that 
leads to the displacement of current poor land users have 
exacerbated this state of affairs (Williams et al., 2012). At 
another level, lack of accurate and timely information and 
technical advisory services, unavailability and lack of 
access to inputs, including suitable crop  varieties  
constrain  their  ability  to  assess  the  risks  and  
benefits  of  CSA  and  make informed investment 
decisions. Competing resource use (e.g. labour, cash, 
biomass) at the farm scale have been a major 
constraining factor. Furthermore, smallholders in 
particular face obstacles in gaining access to domestic, 
regional and international markets.  
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Inadequate empowerment of women and youth 
 
Women contribute significantly to food production in 
Nigeria, yet 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. Youths 
and women should be empowered through education, 
access to affordable capital; appropriate mentorship 
programmes to enable them play their role in the 
agricultural sector.  
 
Lack  of  adequate  and  innovative  financing  
mechanisms  and  effective  risk-sharing schemes.   
 
In Nigeria, there are not yet in place financing plans to 
promote the uptake of CSA, yet the transition to climate-
smart agricultural development pathways requires new 
investments. As farmers in Nigeria face major risks 
arising from the effects of climatic hazards, they also face 
the challenge of managing risks associated with the high 
costs (at least initial costs)  of  adopting  new  
technologies  (e.g. conservation  agriculture  and agro-
forestry) whose benefits often only come after several 
years/seasons) of production. Most of the farmers have 
little or no access to credit, micro-financing and/or 
insurance (Osuji, 2017). 
 
Difficulty in managing trade-offs from the farmers’ 
and policymakers’ perspectives  
 
There is often a disconnection between farmers and 
policy makers in the agricultural sector with respect to 
priorities for resource management. One of the 
underlying causes of this problem is the difference in 
objectives between the two groups. Prioritization of the 
three objectives of CSA (increased productivity, 
adaptation and reduction of greenhouse gaseous 
emissions where possible) is likely to differ among key 
stakeholders including farmers, government officers and 
policy makers. This has implications on how CSA 
practices are ultimately evaluated, and whether or not 
policy makers and practitioners at various levels will be 
attracted to the advocated CSA options for financial 
considerations (Thornton et al. 2009). 
 
Financing climate smart agriculture in Nigeria 
 
For climate-Smart Agriculture (CSA) to be actualized in 
Nigeria, the following need to be put in place; 
 
Soil and nutrient management  
 
There is need to sponsor farmers to agricultural 
seminars, workshops, research centers,  etc.  This  forum  
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will avail them the opportunity to acquire practical 
knowledge on soil and nutrient management. The 
availability of nitrogen and other nutrients is essential for 
increased yields. This can be done through composting 
manure and crop residues, more precise matching  of  
nutrients  with  plant needs,  controlled  release  and 
deep  placement  technologies  or using  legumes  for  
natural  nitrogen  fixation.  Using  methods  and practices  
that  increases  organic nutrient inputs, retention and use 
are therefore fundamental and  reduces  the  need  of  
synthetic fertilizers which, due to cost and access, are 
often unavailable  to  smallholder farmers  and,  through  
their production and transport, contribute to GHG 
emissions. Many subsistence crop production system 
soils are depleted and have poor nutrient content. This 
can be partially resolved by the use of legumes as green 
manures, planted in intercropping systems, as part of a 
scheme of crop rotation or in agro-forestry systems. For 
example, the haulms of the legume groundnut can be 
eaten by livestock or incorporated into the soil. Used as a 
livestock feed it can also increase food conversion ratios 
and decrease methane emissions (FAO, 2009). 
 
Water and irrigation systems  
 
Improved water harvesting and retention (such as pools, 
dams, pits, retaining ridges, etc.)  and  water-use  
efficiency  (irrigation  systems)  are  fundamental  and 
need to be funded for increased food production and 
addressing increasing irregularity of rainfall patterns. 
Today, irrigation is practiced  on  20  percent  of  the  
agricultural  land  in  developing countries  but  can  
generate  130 percent more yields than rain-fed systems.  
 
Pest and disease control 
 
There is need to fund farmers to contend with pest and 
disease attacks and infestation on farm crops as this will 
ensure adequate food production in Nigeria.  Evidence 
shows that climate change is altering the distribution, 
incidence and intensity of animal and plant pests and 
diseases as well as invasive and alien species. The 
recent emergence in several regions of multi-virulent, 
aggressive strains of wheat yellow rust adapted to high 
temperatures is a good indication of the risks associated 
with pathogen adaptation to climate change. These  new  
aggressive  strains  have  spread  at  unprecedented  
speed resulting in epidemics  in  new  cropping  areas, 
previously  not  favourable  for yellow  rust  and  where  
well-adapted,  resistant varieties are not yet available.  
 
Resilient ecosystems  
 
Funding ecosystem management and biodiversity can 
provide a number of ecosystem services, which can lead 
to more resilient, productive and sustainable systems that 
may also contribute to reducing or removing  greenhouse  

 
 
 
 
gases.  Services   include, control of pests and disease, 
regulation of microclimate, decomposition of wastes, 
regulating nutrient cycles and crop pollination.  Enabling 
and enhancing the provision of such services can be 
achieved through the adoption of different natural 
resource management and production practices.  
 
Genetic resources  
 
Genetic make-up determines a plants and animals 
tolerance to shocks such as temperature extremes, 
drought, flooding and pests and diseases. It also 
regulates the length of growing season/production cycle 
and the response to inputs such as fertilizer, water and 
feed. The  preservation and financing  of  genetic  
resources  of  crops  and  breeds  and  their  wild  
relatives  is  therefore fundamental in developing 
resilience to shocks, improving the efficient use of 
resources, shortening production  cycles  and  generating  
higher  yields  (and  quality  and nutritional content) per 
area of land. Generating varieties and breeds which are 
tailored to ecosystems and the needs of farmers is crucial 
for sustainable food production in Nigeria. 
 
Harvesting, processing and supply chains 
 
Efficient  harvesting  and  early  transformation  of 
agricultural  produce  can  reduce  post-harvest  losses  
(PHL)  and  preserve  food  quantity,  quality  and 
nutritional value of the product. It also ensures better use 
of co-products and by-products, either as feed for 
livestock, to produce renewable energy in integrated 
systems or to improve soil fertility. As supply chains  
become  longer  and  more  complex  it  becomes  ever 
more  important to finance the operational efficiency of 
processing, packaging, storage, transport, etc to ensure 
increased shelf life, retain quality and reduce carbon 
footprints. Food processing allows surplus to be stored 
for low production years or allows a staggered sale. This 
ensures greater availability of food and income 
throughout the season and in years of low production. 
Food processing creates jobs and income opportunities, 
especially for women. 
 
Modern technologies 
 
 Farmers need to be provided with new farming 
technologies for increased food production and 
sustainability. This is   fundamental in meeting the food 
needs of Nigeria growing population and in generating 
economic growth needed for poverty reduction. With 
these technologies in place, CSA in Nigeria is imminent. 
 
Agro-forestry  
 
It is the use of trees and shrubs in agricultural crop and/or 
animal production and  land  management systems.  It  is   



 
 
 
 
estimated  that  trees  occur  on  46  percent  of  all  
agricultural  lands  and support 30 percent of all rural 
populations (FAO 2009). Trees are used in many 
traditional and modern farming and rangeland systems. 
Agro-forestry systems and practices  come  in  many  
forms, including improved fallows, taungya (growing 
annual agricultural crops during the establishment of a  
forest  plantation),  home  gardens,  growing  
multipurpose  trees and  shrubs,  boundary  planting, 
farm  woodlots,  orchards,  plantation/crop  combinations,  
shelterbelts,  windbreaks,  conservation hedges,  fodder  
banks,  live  fences,  trees  on  pasture  and  tree  
apiculture.  The use of trees and shrubs should be 
funded to help to tackle  the  triple  challenge  of securing  
food  security, mitigation  and  reducing  the  vulnerability  
and  increasing  the  adaptability  of agricultural systems 
to climate change. Trees in the farming system can help 
increase farm incomes and  can  help  diversify  
production  and  thus  spread  risk  against agricultural  
production  or  market failures. This will be increasingly 
important as impacts of climate change become more 
pronounced. Trees and shrubs can diminish the effects of 
extreme weather events, such as heavy rains, droughts 
and wind storms.  They  prevent  erosion,  stabilize  soils,  
raise  infiltration  rates  and  halt  land degradation. They 
can enrich biodiversity in the landscape and increase 
ecosystem stability. Trees can improve soil fertility and 
soil moisture through increasing soil organic matter. 
Nitrogen-fixing  leguminous  trees and shrubs can be 
especially important  to  soil  fertility  where there  is  
limited  access  to  mineral  fertilizers.  Improved soil 
fertility tends to increase agricultural productivity and may 
allow more flexibility in the types of crops that can be 
grown (Agbanlahora et al. 2003). 
 
Enabling policy environment  
 
Key requirements for an enabling policy environment to 
promote climate-smart small holder agricultural 
transformations  is greater  coherence,  coordination and 
integration between climate change,  agricultural  
development and food security policy processes.  
Policies in these areas should be sponsored to  have  
both  impacts  on  smallholder  productions  systems  and 
on  GHG  emissions.  Lack  of coherence  can  prevent  
synergy  capture  and  render  the  pursuit  of the stated 
policy objectives ineffective.  
 
Farm credit support  
 
Climate change creates  new financing requirements both 
in terms of amounts  and  financial flows associated  with  
needed  investments,  which  will  require  innovative  
institutional  solutions. Therefore, government and other 
relevant financial institutions should provide farmers with 
the needed financial supports as this will help them to 
acquire more land areas and   to  purchase  farm   inputs  
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required for increased food production and sustainability 
in Nigeria.   
 
Insurance 
 
There is need to insure farmlands in Nigeria to guard 
against adverse climatic condition which endangers 
farmers to greater loss of farm proceeds and human 
resources. Sponsoring agricultural insurance policies will 
mitigate climatic impacts and ensures efficient food 
production systems in Nigeria. Index based insurance 
reduces the problems of moral hazard and adverse 
selection, and generates greater willingness of lenders to 
extend credit to farmers. 
 
Payments for environmental services  
 
Payments  for  environmental  services  are  one  
potential  source of alternative  financing  for agricultural  
transitions  (FAO,  2007).   Emerging  carbon  markets  
and  payments  for  emissions  removals  or  reductions  
have attracted  much  interest  and  such  financing  
leads to more of productive land systems which 
encourages maximum food output and production. Public 
financing for mitigation  and emissions  removals in 
Nigeria agriculture  is  more likely  to  have  a positive  
impact  on  smallholder  agriculture  in  the  near future. 
 
Linking to farmers  
 
Linking financing to farmer-generated climate change 
responses requires a better understanding of mitigation  
and  adaptation  benefits  that  can  be  obtained  from  
different  sustainable  agricultural options,  the  incentives  
that  may  be  required  to  adopt  them,  and the costs. 
Incentives may be monetary  in  the  form  of  credit  or 
payments  but  could  also  be  in-kind, including access 
to land, markets or seeds, fertilizers and other production 
inputs. Experiences with payments for environmental 
service (PES) and microfinance could be drawn upon in 
building incentive systems for the adoption of relevant 
practices and technologies (Sugden, 2015). Where  
payments  for  mitigation  and  adaptation  activities  are  
economically  viable, they may provide the stimulus for 
farmers to adopt sustainable agricultural  land  
management practices. In some instances, payments of 
limited duration could provide incentives for soil carbon 
sequestration and also encourage transition towards 
productive and resilient production systems, while fitting 
with the saturation of soil carbon pools. Most soil carbon 
sequestration activities are expected to reach saturation 
at a certain point in time, i.e. after 20 to 100 years and 
therefore do not provide  sustainable  income  in  
perpetuity.  If  carbon  sequestration  incentives  also  
lead  to  more productive  and  sustainable  forms  of  
agriculture,  there  will  be a  lower  risk  of  non-
permanence (compared to baseline conditions). 
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Develop innovative financing schemes  
 
To unlock both agriculture and climate finance to improve 
the activities of smallholder farmers in Nigeria, 
governments and private sector entrepreneurs should 
provide capital needed to develop and implement CSA. 
Strengthening financing opportunities at  all  levels  and  
for  different  risks  is  important,  as  well as  the  
bundling  of  insurance  and agricultural  credits.  
Cooperative banks and national banks should gear for 
support leading to a partnership-based approach to 
innovative financing. There is need to develop a 
programmatic approach to develop a pipeline of 
investments in support of climate-smart agriculture, which 
should be country driven. In assuming a leadership role, 
governments can  better  organize  resource  flows  to  
avoid  duplication,  fill  financing  gaps  and  create 
synergies. In addition, development partners should 
agree on implementation arrangements for  identified  
investments  based  on  their  comparative  advantages;  
synergies  should  be identified and collaborative 
arrangements agreed upon. Directing climate finance to 
support institutional investments that can accelerate 
adoption of practices for increasing resource use 
efficiency is an important step towards climate-resilient 
development in agriculture. Funding sources could 
include: bilateral donors; multilateral financial institutions; 
the Global Environment Facility (GEF); and the emerging 
Green Climate Fund that was established by the 
UNFCCC, which can channel funds (World Bank, 2011). 
 
Short-medium-and long-term financing mechanisms 
 
Proposals for financing mechanisms are capable of 
addressing needs depending on the time window of the 
climate-smart actions at hand. These mechanisms can 
be categorized broadly, as follows: 
 
(i) 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 
in Nigeria. 
(ii) 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. 
(iii) 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.(iv) Bilateral and multilateral funding is 
development tools relied upon by many African countries.   

 
 
 
 
Funding  can  be  negotiated  to  incorporate  the  
additional  need  for  climate change  adaptation,  
bringing  climate  action  into  new  borrowing  and  
lending instruments. 
(v) Development banks can provide grants, loans and 
other monetary instruments, e.g. the AfDB.  
(vi) Global adaptation funds have specific windows to 
provide support for countries and other relevant entities, 
e.g. Green Climate Fund and the Adaptation Funds. 
(vii) Emerging markets and other investment funds 
provide potential funding streams for innovative start-up 
ventures, e.g. renewable energy projects. 
(viii) Other monetary instruments include the NEPAD 
climate change fund, in additional to other mechanisms 
under consideration by regional economic commission 
(UNFCCC, 2011). 
 
 
Other measures of financing climate-smart 
agriculture in Nigeria 
 
(i) Provide an enabling legal and political environment 
with an overarching national plan, appropriate institutions 
and effective and transparent governance structures that 
coordinate between sectoral responsibilities and across 
national to local institutions. 
(ii) Improve market accessibility to enhance income 
generating opportunities provided by agro-forestry. This 
can be done through improving infrastructure or more 
locally through establishing cooperatives that pool 
resources to access markets.   
(iii) Overcome the barriers of high opportunity costs to 
land so that smallholder farmers can improve their 
management systems. This is a key requirement for 
successful implementation of climate-smart agriculture in 
developing countries and to-date it has been given little 
attention. Many improved management practices provide 
benefits to farmers only after considerable periods of 
time. This can be inhibitive to poor households because 
investing in new practices requires labour and incurs 
costs that must be borne before the benefits can be 
reaped (IFAD, 2010).  
 
 
Conclusion and recommendations 
 
For Nigeria to provide adequate food needs for her 
increasing population requires the use of sustainable 
agricultural practices which involves the introduction of 
Climate-Smart Agriculture (CSA). CSA has been viewed 
as a catalyst for improving domestic agricultural 
production and food sustainability using vast approach 
that combines different methods under a climate change 
umbrella. It assesses the risks and needs of a specific 
farm or farming community through a climate impact lens, 
and then addresses them using practices chosen for that 
particular situation. It is therefore recommended that farmers 



 
 
 
 
in Nigeria should adopt (CSA) as an alternative measure 
for increased food productivity in the face of climatic 
changes. Government and other relevant stake holders in 
agriculture should also integrate efforts to sustain CSA at 
all levels to achieve food sufficiency in Nigeria. 
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