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Abstract This paper aims to review the impact of
climate change on Nigeria's agribusiness value chain. In
this study, the researcher reviewed recent and popular
academic journals in the area of climate change and
agricultural value chains. This review process aims to
strengthen the existing literature in this field of study. After
carefully reviewing the literature, the paper revealed that
the change in the global climate has a significant impact on
the agribusiness value chain. The Nigerian agricultural
value chain consists of the pre-upstream, up-stream,
mid-stream, and down-stream. All the streams are directly
or indirectly affected by climate change. The climate
change impact varies across the value chain; it affects each
stream with a different magnitude. The review also
revealed that climate change has a significant effect on the
food production value chain with a higher impact on
pre-upstream and upstream when compared to mid and
downstream. Suggestions presented in this paper include
focusing on greenhouse gas reduction, practicing precision
farming, using a reusable source of energy, taking
advantage of IoT, and climate-smart agricultural
technologies. This review will help the value chain
stakeholders to understand how to achieve sustainability on
the value chain and understand how to mitigate or adapt to
climate change impacts.
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1. Introduction
Nigeria is a country located in the western part of
Africa. The country is predominantly an agricultural
nation. The majority of the population is in one way or the
other engaged in the agribusiness value chain [1].
According to [2], in 2017, the agricultural sector
contributed to 20.95% of the gross domestic product
because the industry is one of the major sources of export,
second after oil. Nigerian economy took a hit from the
declining income and revenue generation from oil and gas
in the year 2015. The highly unfortunate event forced the
government to diversify and expand other sources such as
agribusiness in order to help revitalize and boost the
economy once again.
Agribusinesses term was put together by two Harvard
professors Johan Davis and Ray Goldberg, in 1957. They
define the concept as the entire operations involved in the
production and distribution of farm supplies. It includes
anything that has to do with enterprising agricultural
output [3]. Agribusinesses are very significant in job
creation and wealth creation. On the other hand, a value
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chain is a strategic relationship between an interdependent
business that works towards adding value for the final
consumers [1]. Agricultural value chains are designed to
raise competitive advantage through collaboration that
will link the producer, the marketer, the value-adding
processors, transport, storage to the final consumer.
Nigeria’s agribusiness value chain consists of four
categories [4], which include; pre-up-stream, up-stream,
mid-stream, and down-stream.
The Nigerian agribusiness sector absorbs about 80% of
the labor force [5]. According to [6], Nigeria’s rural
population is about 50% of the total population. It makes
the livelihood of more than 195,874,740 people directly or
indirectly dependent on agriculture [7]. Despite the
apparent contributions of agriculture to the country’s
economy, the agricultural sector in Nigeria is facing some
challenges. The most prominent problems include climate
change, degradation of natural resources, and population
growth [8]. The Nigerian range of climate variations gives
it an edge to be able to produce different kinds of crops
ranging from food crops to cash crops [9].
Climate data records have shown how climate has been
changing over the years with different indicators such as
the global rise in temperature, rise in sea levels, melting
ice glaciers, bush fires, hurricanes, and floods [10].
Climate change has a severe impact on human and natural
systems, economic growth, and sustainability [10]. This
paper aims to review the impact of climate change on the
Nigerian agribusiness value chain. The paper also
discussed climate change adaptation and mitigation
strategies for a sustainable agribusiness value chain in
Nigeria.
Aims


The main aim of this paper is to review the impact of
climate change on the Nigerian agribusiness value
chain.

Objectives



To understand the impact of climate change on
Nigerian agribusiness value chain
To understand how to adapt/mitigate climate change
impacts on Nigerian agribusiness value chain

2. Discussion
Climate change is a long-term change in the average
weather patterns that have come to define the earth’s
global climate [11]. It is evident that the climate has been
changing for a very long time throughout the world’s
history [13]. The change in climate and temperature we
see today are caused by factors such as human factors or
natural factors [14]. A study conducted by [12] revealed

that most of these changes in the global climate are
associated with a little variation in the earth’s orbit that
changes the level of energy coming from the sun to the
earth. There is a scientific consensus that climate change
and global warming that occurred in the past century until
now are caused by humans [12].
The climate is crucial to the Nigerian agribusiness value
chain [15]. If action is not taken, the impact of the change
on weather will continue to cause severe effects on
livelihoods in Nigeria. According to [15], the temperature
will continue to rise in the northern part of Nigeria, and
also, the variability in rainfall will increase. The north will
have less and erratic rainfall, which will lead to drought,
whereas in the south, they will have more intense rainfall,
which will result in floods.
Several studies have been conducted on climate change
and its causes. Many studies revealed that the change in
climate trends over the years is mostly caused by human
activities [16]. According to [17], the human influence on
the change in climate conditions is real, and the most
common activity is the anthropogenic greenhouse gas
emissions. [18] argued that the global climate is changing
faster than at any time in the history of modern
civilization because of human activities. Again, [19]
explained that the climate change is real, and it will
always be tough to understand a complicated system like
the global climate. However, there is evidence in Nigerian
agribusiness value chain that the climate is changing and
global warming is happening.
According to [2], many sectors will suffer from the
change in climate, but agriculture will face the deadliest.
The author added, the agricultural industry is threatened
by droughts, floods, land degradation, and soil salinity [2].
The arid northern part of Nigeria is facing severe heat and
less rainfall [20]. The change in temperature in the region
and precipitation patterns is affecting farming activities in
Nigeria as well as damaging non drought tolerant or heat
tolerant crops [20]. Experts in the field are already making
conclusions on the issues of rising cases of crop failures
and decrease in yields in Northern Nigeria is as a result of
increase in temperature in the area [20]. A study
conducted by [21] revealed that due to climate change,
natural disasters are occurring more often than ever before.
These disasters end up causing problems to the
agricultural sector leading to financial losses. Climate
change is increasing the rate of problems faced by
Nigeria’s agricultural sector [3].
A study by [22] revealed that climate plays a crucial
role in agriculture. It has a direct impact on the
productivity of physical production factors. The effects of
climate change appear in every stage of food farming and
its value chain. It affects planting, cultivation processing,
storing, transporting to the consumer market. The change
in climate also affects storage system. This is because
increase in temperature increases pest infestation [20]. [4]
argued that food production is highly dependent on the
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climate. The author also argued that, the impact of climate
change is negative on the agricultural value chain [23].
The study also revealed that, despite the fact some regions
will gain productivity from the change in climate, the
agricultural sectors and human well-being will still be at a
high risk. It will cause biological effects on crop yield,
and it will affect the prices of food and cause hunger and
malnutrition.
The continuous rise in global climate change has made
agriculture the center of attention and the point of
discussion worldwide. The agricultural sector is the most
significant contributor to non-carbon dioxide greenhouse
gas, which amounts to about 56% of the total greenhouse
gas [5]. The total agricultural production, including direct
and indirect emission, contributes to 80%-86% of the
entire food system—emissions with very significant
variances depending on region [24]. The underdeveloped
countries are the most vulnerable when it comes to
climate change impact on agricultural value chain [6].
This is mainly because the majority of the population in
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underdeveloped countries depend on agriculture [6].
Figure 1 below shows the global agricultural value chain
greenhouse gas emission [25].
The impact of climate change on the agricultural value
chain is expected to increase with time and by region [26].
Studies have shown how the change in climate affects the
yield of agricultural production, the earnings from
production, the quality of food, the storage & transport of
produce, the food price, and also the food security [20]
[23] [27]. According to [7], the continuous increase in
global temperature and the increase in rainfall have a
significant effect on the food production value chain.
Again, given the prediction of early cessation of rainfall in
northern Nigeria will cause short planting season which
will result in food scarcity [28]. These changes in climate
will bring about new problems. Critical issues that have
the potential to affect natural resources, biodiversity, and
the ecosystem, which could lead to changes in many
elements, such as social, environmental, and economic
status [23].

Figure 1. Global greenhouse gas emissions from food production [25]
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Figure 2.

Global food loss on the supply chain (FAO, 2015)

The change in climate affects the different components
of the value chain with different magnitude [26].
According to [29], climate change affects the agribusiness
value chain in many ways. For example, figure 2 below
shows how the food produced is being wasted along the
value chain. Almost 40 percent of food is lost on the value
chain before it reaches the final consumer as a result of
different factors, which include the change in climate
conditions. In low-income countries like Nigeria, food
loss occurs at the very early stage between primary
storage, transport, and processing. Whereas, in
high-income countries, the loss occurs at the last stages of
the value chain, such as retail and final consumer levels
[29]. Figure 2 above shows how food is lost on the supply
chain from production to the final consumer.
Based on the inexhaustible debates on the impact of
climate change on the agricultural value chain in. Many
empirical studies have been conducted by researchers to
study the link between climate change and the
agribusiness value chain. Evidence on the impact of
climate change is not only on the production stage of the
value chain, but it also occurs at different stages of the
chain with varying intensity. The climate will affect many
stages, such as; storage, secondary processing, transport,
retail, and consumption [30]. [31] The northeast and
northwest parts of Nigeria are the most vulnerable to
climate change impact. Those regions are at a high risk
because most of the food crop production is in those
regions. The climate change challenges are not the same
across the whole country, because of its tropical weather
and two precipitation regimes: low precipitation in the
south leads aridity, drought, and desertification in
northern Nigeria [9]. Studies have shown Agricultural
produce in Nigeria is mostly rainfed; the change in
climate makes it hard to predict planting activities by
farmers [32].
The fluctuation in climate patterns is exposing
Nigeria’s agricultural system to threats and therefore

putting the value chain under serious stress. According to
[10], in a study to find the effect of climate change on
agricultural productivity in Nigeria. The study revealed
that climate change has an impact on productivity. The
increase in rainfall, rise in sea level, flooding, and soil
erosion will affect the productivity of food production [8].
It also shows that the rise in temperature has a negative
effect, while rainfall change exerts a positive impact on
agricultural productivity. The study used descriptive and
co-integration techniques to analyze the time series over a
period of 14years. The study recommended that
technologies be used to detect and reduce climate change
impact on sustainability and better productivity.
The Nigerian agricultural value chain is a critical
facilitator of economic growth to the country [11]. For the
country to unlock the full potential of the system, the
value chain has to be clearly understood. Understanding
the value chain will enable the major actors to mitigate the
climate change impact, such as land degradation, drought,
weed, and pest [12]. The Nigerian agribusiness value
chain is highly dependent on climate change. The
fluctuation in climate patterns affects the food production
value chain, the change in climate can disrupt food supply,
it will affect the quality of food being produced, it will
also affect the yield and increase exposure to weed and
pest [33]. According to [8] direct impact of the climate
chain on the agricultural value chain will appear on every
step of the value chain but, the highest will be on farming.
Farming is climate-sensitive and has the primary role to
play in the food supply. The impacts of climate change on
the food system are anticipated to be all over the world
but will vary with location and with the socio-economic
condition [29]. The smallholder farmers and low-income
earners will be more exposed to the climate change threat.
The adaptation and mitigation strategies, such as using
renewable energy to reduce GHG emission and carbon
footprint, will help reduce the impact and exposure [8].
According to [8] in a study shows how climate change
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is threatening agriculture and food production in Nigeria.
The data of the study covers a period of 105 years, which
was collected from FAO. The data revealed that there is a
decrease in rainfall and an increase in temperature in the
country. These changes are a result of the change in the
climatic conditions of the region. Climate change is
causing drought, land degradation, dessert encroachment,
which is also affecting the agribusiness value chain in
Nigeria. The study recommended good agricultural
practices, and the adoption of agricultural technologies
will reduce greenhouse gas emissions and bring
sustainable development in the agricultural production
value chain. According to [34], the small farmers are
particularly the most vulnerable to climate change threats
in the agribusiness value chain.
Again, the relative contribution of agribusiness to
Nigeria’s GDP has decreased. GDP From Agriculture in
Nigeria has reduced to NGN3,677,153.49 in the first
quarter of 2020, from NGN5,093,983.13 in the fourth
quarter of 2019 [35]. Climate change affects different
sectors of the economy, including agriculture and forestry,
as the major sectors being impacted by climate change
[17]. The agricultural sector is the largest known sector
that is affected by climate change, because of size and the
importance of the industry to the country [36]. Evidence
from the pool of literature has shown the link between
climate change and agribusiness. [4] studied climate
change and sustainable food production. The study
revealed one of the most significant challenges faced in
the 21st century is sustainability in agribusiness. To be
able to feed 10 billion people by 2050 and reduce the
impact of food production on the environment.
Maintaining the status quo will not solve the current
problem, but instead, strategic changes in the food
production value chain will. Low agricultural productivity,
soil erosion, low soil quality are problems that climate
change is causing around the world [13]. The study
evaluates potential ways to adapt or mitigate climate
change impact. The study recommended management
decisions that reduce soil erosion and increases carbon
sequestration. They argued without reducing soil erosion
and improving water conservation, and sustainability will
be hard to achieve in the food value chain.
Climate change is increasing and becoming more
threatening by the day because it affects both rural and
urban development. The change in climate has caused the
value chain a lot from low yield to loss of revenue. [34]
recommended that all stakeholders in the value chain and
the policymakers should include climate change
mitigation strategies in short and long-term planning. [14]
argued that climate change is indeed one of the serious
and life-threatening environmental issues all over the
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world, and Nigeria is no exception. The rural population
of the country produces more than 70% of the food
consumed by Nigerians. And the rural population is the
most vulnerable to climate change impact because of the
farming activities carried out in those areas. [23]
recommended the use of technology for smart
agribusiness and food consumption-based measures to
reduce greenhouse gas. The author also argued that
looking at the magnitude of the problems of food security
and reducing climate change impact, the country is not in
a position to choose between increasing production and
reducing climate change impact. The country needs to
balance both increases in production to feed the
ever-growing population and also minimize the effects of
climate change from agricultural greenhouse gas emission
[23]
The risk associated with the change in climate has the
potential to cause a major loss in revenue for the
agribusiness industry in Nigeria. However, [24] argued
that the change in climate could also open new ways and
new opportunities for some parts of the agribusiness value
chain. Studies have shown many climate change effects
on the Nigerian agribusiness value chain. The effect will
vary with the location and components of the value chain
[37]. This means that the result in northern Nigeria will be
different from southern Nigeria. Also, the effect will hit
each part of the value chain with varying magnitude. The
impact on primary production might not be the same as
the effect on the value-added activity stage. Again [38], in
a study to understand the potential impact of climate
change on Nigerian agriculture. It is revealed that the
extreme temperature would have an economic impact that
will cause a severe loss in value for most crops grown in
the country, except for some crops grown in northern
Nigeria, such as millet, melon, and sugarcane [38].
Agribusiness Value Chain and Climate Change in
Nigeria
NIRSAL categorized the Nigerian agribusiness value
chain into four main streams, mainly the pre-up-stream,
upstream, midstream, and downstream [4]. NIRSAL is an
acronym for Nigeria’s incentive-based risk-sharing system
for agricultural lending. It is a financial institution wholly
owned by the central bank of Nigeria. The institution was
created in 2013 in collaboration with the federal ministry
of agriculture and rural development to fix agribusiness
value chains and build long term capacity. The figure
shows the different categories of business under each
stream.
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Figure 3. Nigerian agribusiness value chain model [4]
Table 1. The Four Components of Nigerian Agribusiness Value Chain
Agribusiness Value chain
Component

Climate change impact



Pre-upstream






Upstream






Midstream


Down-stream


According to [29] 40 percent of food produced in countries like Nigeria is wasted at the
pre-upstream and up-stream because of the climate and lack of technology, transportation,
infrastructure, and proper storage facilities.
The increase in temperature and variability in rainfall patterns have impact on the
pre-upstream aspect of the agribusiness value chain. According to [39], the majority of
Nigeria’s food supply comes from the consumption of seed from grain crops such as rice,
wheat, millet, sorghum, cowpea, and maize. The grain crops are said to be the most
vulnerable to climate change impact.
The change in climate also influences the population and dimension of insects and pests [39].
Change in climate can expose inputs to pests and diseases [20].
The input supply has several parameters that depend on climate throughout the value chain
from primary production to harvest to processing and storage [40].
Studies have been conducted that revealed the impact of climate change on agricultural
productivity leading to a decline in food production [20] [37].
The increase in temperature events has the potential to increase the risk of produce spoilage
at this stage because of the poor storage facilities in the country and lack of technology [20]
[29].
Climate change also affects the produce at the transportation stage because of poor roads and
infrastructure in Nigeria [29]
Climate change damage the crops, reduce yield and productivity because of pest infestation
increase as a result of increase in temperature [20] [41]
Change in climate causes drought and flood which can lead to a loss in revenue, hunger and
also affects global food security [42]
Change in climate increase the need for the use of more pesticides and fertilizers. The
fertilizer have impact on the soil, and the pesticides can leave residue on produce which is
harmful to humans [43]
An increase in temperature causes food wastage and contamination before value-adding
processing in most underdeveloped countries like Nigeria. This is because of the lack of
power supply, proper storage facilities and bad roads [29]
Extreme weather conditions may disrupt operations at this stage such as power supply and
labor [44]
Climate change such as flood can disrupt distribution to industrial markets or export markets
because of poor infrastructure [45]
Increase in temperature can increase the risk of pathogens that can contaminate produce [46]
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Adaptation and Mitigation Strategies
Several studies recommended the use of good
agricultural practices such as precision farming in
agriculture, the use of climate-smart technologies to
reduce greenhouse gas emissions from agriculture while
increasing productivity. According to [14], using a
renewable source of energy is one way to fight the
ever-growing impact of climate change on agribusiness.
Again [47] suggested the use of precision farming
techniques to increase productivity in the agribusiness
value chain. Using precision farming can reduce climate
change impact while ensuring sustainable use of water
supply, agrochemicals, and energy usage. The use of low
till farming, precision agriculture, soil fertility
management systems, drip and sprinkler irrigation,
drought and heat tolerant seeds and crop protection is
highly recommended in trying to reduce greenhouse
emission from agriculture [47].
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In conclusion, it is evident that the change in climate
conditions and pattern have a severe impact on the
Nigerian agricultural value chain. Evidence from existing
literature shows that climate change results in food access
disruption, land degradation, flood, drought, reduce food
quality, chances of weed and pest, and low yield. It is
therefore recommended that value chain actors become
more enlightened about strategies to mitigate climate
change impacts. It is also crucial for stakeholders to
change from traditional practice and accept new
climate-smart technologies in various categories of the
value chain. Good practices in the value chain can bring
about sustainable development of the industry and
economic growth of the country. Researchers have argued
that human activities are the primary cause of global
warming. Crops are victims of climate change impact; this
is caused by drought in regions where temperatures are
already high. Therefore, the renewable source of energy is
recommended to reduce the effect on humans and the
environment.
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