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Abstract

This study reviews the impact of climate change on food security in Sub-Saharan Africa. It
focuses on how climate change affect critical dimensions of food security, including
availability, accessibility, utilisation, and stability, while emphasising the implications for
climate variability and regional resilience. Drawing upon a review of scholarly literature in
humanities and environmental sciences, the paper employs an exploratory research
methodology to investigate the far-reaching impacts of climate change on food security.
Specific climate-related challenges, such as floods, droughts, altered rainfall patterns,
increased heavy precipitation, and declining environmental quality, are highlighted as
significant threats to food security. Policy directions to address climate change and mitigate
food insecurity in Sub-Saharan Africa, with a particular focus on Nigeria must be made and
strictly followed; the governments, international organizations, and local communities must
collaborate to strengthen social safety nets and social protection programs, to ensure that
vulnerable populations have access to the resources needed to navigate the impacts of
climate change and safeguard its agricultural future.
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Introduction

Environmental and climatic changes are marked by fluctuations in temperature,
primarily driven by the release of greenhouse gases from human activities and other
anthropogenic influences, ultimately resulting in global warming and its associated
climatic impacts. Climate change denotes long-term alterations in the average
weather patterns of a specific region, including variables such as temperature,
humidity, precipitation, and sunlight exposure (FutureLearn, 2021). According to
Ahmed et al. (2023), climate change refers to alterations in the average atmospheric
conditions, which can be driven by both natural factors, such as the Earth's orbital
variations, volcanic activity, and tectonic movements, as well as human-induced
factors, including the rising concentration of greenhouse gases and aerosols. It leads
to environmental catastrophes which negatively affect humans, animals and plant
species (agricultural activities) and thus endanger their continuous existence and
survival on the Earth. Climate change has been recognised as a multifaceted crisis

113


https://dx.doi.org/10.4314/jae.v30i1.14S
mailto:ohwofasa.wilson@unidel.edu.ng
mailto:goselle.nantip@iuokada.edu.ng
mailto:origho.thaddeus@unidel.edu.ng

with far-reaching implications for agriculture and food security. It has been identified
as one of the most critical environmental challenges of the 21st century, with far-
reaching consequences that extend to sectors such as agriculture and food
production (Calculliet al., 2021; Marx et al., 2021).

Climate change has a substantial impact on agriculture and food production in Sub-
Saharan Africa, posing serious threats to food security and the livelihoods of millions
across the region. The region is mainly populated by smallholder and subsistence
farmers who are particularly susceptible to the impacts of climate change, primarily
due to limited access to critical resources and a constrained adaptive capacity.
Eradicating hunger and malnutrition remains a major obstacle to the pursuit of
sustainable development in low-income countries. For example, an estimated 500
million individuals facing food insecurity continue to reside in Africa and Southern
Asia. A significant proportion of this population relies, either directly or indirectly, on
agriculture for their survival and economic sustenance (Wudiet al., 2022; WHO,
2021). Climate change adversely affects agricultural systems, leading to reductions
in crop vyields, livestock productivity, and the availability of fishery resources.
Furthermore, variations in climate patterns pose serious threats to food security by
undermining rural livelihoods, disrupting marine and freshwater ecosystems, and
contributing to the disintegration of established food systems (Jinet al., 2021;
Marques et al., 2021). Food security in sub-Saharan Africa faces serious risks as a
result of climate change, particularly because a large portion of the population
depends on agriculture for their livelihood. The region is especially susceptible to
climate-related challenges, including shifts in temperature, alterations in rainfall
patterns, and an increase in the occurrence and severity of extreme weather events
(Derbile et al., 2021).

Climate change poses diverse and intricate challenges to ensuring food security
across countries in sub-Saharan Africa. Such changes can severely undermine crop
production, livestock outputs, and overall food availability, thereby increasing the risk
of impoverishment for millions of small-scale farmers and low-income urban
populations. Climate change manifests in various forms worldwide, including rising
sea levels, shrinking glaciers, northward shifts in plant and animal habitats, elevated
ocean temperatures, reduced rainfall, and the premature onset of dry seasons.
These changes have direct and profound implications for farming systems and the
availability of sufficient nutrition.

Climate change can result in a decline in the annual production of staple crops,
exacerbating existing food shortages and worsening the socio-economic conditions
of an already impoverished population. This underscores the argument that climate
change can no longer be overlooked as a key development issue. Its effects on poor
communities in sub-Saharan Africa are becoming increasingly evident, with the
region at risk of becoming a central point of the global food crisis if climate change is
not addressed at local levels. The reality of climate change is now broadly
recognised, and growing evidence shows that it presents a major challenge to
development efforts, especially within economically disadvantaged regions. This
study therefore, examines how climate change influences crop production and
access to adequate nutrition, utilising information gathered from existing publications
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through a structured literature analysis, emphasising the use of empirical data as the
chosen methodological approach.

This paper provides an outline of the research methodology and literature review
concerning the varied consequences of climate variability on farming outputs and
nutritional stability within the sub-Saharan African context. It further examines the
difficulties that environmental changes introduce to the region’s agricultural systems
and food supply, and discusses approaches for both adaptation and mitigation.

Methodology

A scholarly evidence-based review of pertinent publications was carried out using
databases such as Web of Science, Scopus, and Google Scholar to investigate how
changing climate conditions affect farm productivity and the stability of food systems.
The review followed the "Preferred Reporting Items for Systematic Reviews and
Meta-Analysis" (PRISMA) guidelines (O'Dea et al., 2021). The search focused on
materials published between 2002 and 2024, including book chapters,
encyclopedias, and conference abstracts. In ISI Web of Science, the search was
conducted under "Topics," while in Scopus, it was limited to "Article title, Abstract,
and Keywords," with no language restrictions and covering all available years.
(Figure 1)

115



Belevant smidies  identified
from data  bases  sezrch
(m=1%1T)

Duplicate removed (n-
503)

Identificaton

Eelevant studies after
duplicates  were  removed

(n=1414)
=10}
=
@

Belevant studies scresmed by
= reading  fitles  and  zbstract
= (n=1414)
=11}

Studies  emcluded  after
sersening (n=607)

Full temt zssessad for
ehigibility (n=807)

Full text articles excluded with the rezsons
— studies not related to climate change,
disproportionatzly, vulnerabilities, impact,
dizzbled people and buildmg melusive
mechanizms (=31)

[ncluded

Full text imcluded  for
evaluation (n=724)

Figure 1. Schematic review of climate change impact research in Nigeria. [Okon et
al., (2021)]

Many scholars have investigated the link between environmental changes and
nutritional security, yielding varied findings. Some research points to negative effects
on crop Yyields and the key aspects of food security, including supply, access, cost,
and consistency, which could lead to food shortages. Conversely, other studies
suggest that climate variability may have both beneficial and adverse effects on
different types of crops. As a result, the extent of the adverse effects of climate
variability on food security remains inconclusive (Farooq et al., 2022; Picksonet al.,
2022; Abdi et al., 2024).

Empirical research in Africa has examined the link between climate change and food
security, particularly in North and East Africa. For instance, Kabubo-Mariara and
Kabara (2015) analyzed the impact of climate change on food insecurity over the
period from 1975 to 2012. Their findings suggest that climate change is likely to
exacerbate food insecurity, with climate variables demonstrating a non-linear
association with food insecurity outcomes.
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The SSA region's high physical and social vulnerability, such as limited access to
safety nets and dependence on rain-fed agriculture, makes it disproportionately
susceptible to the adverse effects of climate change compared to other parts of the
world, (Ndamani and Watanabe, 2017). Furthermore, available evidence suggests
that the impact of climate change will be particularly severe in West Africa, where
studies have indicated that the region's agriculture will be greatly affected, with
declining grain yields anticipated as a result of climate-crop modelling projections
(Derbileet al., 2021; Chiawo and Otiende, 2021).

Kabubo-Mariara and Kabara (2015) found that while moderate increases in seasonal
precipitation were linked to reductions in food insecurity, excessive rainfall could
have the opposite effect by damaging crops. In Tunisia, Zaied and Zouabi (2015)
assessed the long-term impact of climate variability on olive production across 24
regions using data from 1980 to 2012. Their findings indicated that rising
temperatures and decreased rainfall had adverse effects on olive yields over the
past three decades. Similarly, Geffersa (2014) examined the influence of climate
change on household food security across 15 rural villages between 1994 and 2009,
revealing a significant and negative impact over time. Supporting this, Demeke
(2011) analyzed the role of rainfall variability in shaping food insecurity among rural
households in Ethiopia from 1994 to 2004. Their results showed that both the level
and variability of rainfall substantially affected food security and vulnerability.
Moreover, factors such as household size and livestock ownership were recognized
as a beneficial factor for food security in Ethiopia. The negative impacts of
environmental change on farming extend beyond just crop cultivation, with studies
also highlighting considerable effects on animal husbandry and fishing industries
across sub-Saharan Africa.

The "cattle corridor" in Uganda experienced an intense and prolonged drought
during 1999-2000, which resulted in substantial livestock losses, reduced milk
production, rising food prices, increased food insecurity, and a notable decline in
economic growth (Galemaet al., 2024). Additionally, scientific research has shown a
long-term decline in fisheries productivity in the region, attributed to climate-induced
changes in lake ecosystems. These disruptions have led to reduced fish populations
in East African lakes over the past two centuries (Yongoet al., 2021).

Climate change has significant consequences for agriculture and food production in
sub-Saharan Africa, with wide-ranging implications for food security and the
livelihoods of millions across the region. The agricultural sector in this area relies
heavily on rainfall, which makes it particularly susceptible to shifts in climate.
Variations in rainfall patterns, increases in average temperatures, and a rise in the
occurrence of extreme weather events have altered soil properties and contributed to
reduced crop yields and disruptions to ecological balance (Omotosho, 2023; Goselle,
2024). Crops like maize, sorghum, and millet, which are staple foods in the region,
have exhibited yield declines due to increased heat stress and drought (Neupaneet
al., 2022). Ecological niches for various crops are shifting due to rising temperatures
and altered precipitation levels, forcing farmers to adjust their cropping patterns and
because of limited access to resources and technology hamper their ability to adapt
effectively. Sub-Saharan Africa's vulnerability to climate change is intensified by
socioeconomic challenges, including widespread poverty, rapid population growth,
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and a heavy dependence on subsistence agriculture. Studies conducted in West
Africa indicate that women, who represent the majority of the agricultural workforce,
experience unequal impacts due to restricted access to resources and limited
participation in decision-making processes (Vincent, 2022; Israel, 2025). These
inequalities have further aggravated food insecurity both in the region and across
sub-Saharan Africa as a whole (Hlahla, 2022).

Climate change has a predominantly detrimental impact on agriculture, with research
indicating that farming and food production in the region are likely to experience
serious disruptions due to rising global temperatures. Investigations into what
shapes farmers’ awareness of climate risks in West Africa, especially in Ghana,
show that agriculture is extremely vulnerable to environmental changes. Variations in
climate patterns have contributed to a reduction in the yearly yield of essential crops
(Baffour-Ata, 2021). In addition, the region's strong dependence on rain-fed
agriculture, largely practiced by smallholder farmers with limited capacity for
investment, makes it especially susceptible to the impacts of climate change (Ntuli,
2023; Msongaleli, 2024).Climate change, through its influence on temperature,
rainfall distribution, and the occurrence of extreme weather events, is projected to
reduce the productivity of staple crops such as maize, sorghum, and millet. This
decline poses serious risks to food security. A meta-analysis on the impacts of
climate change indicates that up to 70 percent of studies report declines in crop
yields by the 2030s, with approximately half showing reductions ranging from 10 to
50 percent (van Dijket al., 2021; Li, 2024;). These yield reductions are linked to
various factors, including more frequent droughts, altered rainfall patterns, and the
increased spread of pests and diseases, all of which are intensified by climate
change. Sub-Saharan Africa, which is already home to a significant number of
smallholder and subsistence farmers, remains highly vulnerable due to limited
access to resources and weak adaptive capacity. Climate change has the potential
to worsen food shortages and low-income conditions, resulting in greater levels of
hunger and malnutrition, particularly among vulnerable groups such as children and
older adults.

According to the Food and Agriculture Organization, climate change is expected to
cause an additional 71 million food-insecure people, with half of these coming from
sub-Saharan Africa (Amegboret al., 2020; World Food Programme, 2021; Baptistaet
al., 2022) .

Onana(2023), reviewed water scarcity situation in Chad Republic , and posited that
the drying of key water bodies, such as Lake Chad, highlights the growing water
scarcity in the region according the author, is due to the negative impact of climate
change . The impacts of climate change are expected to vary significantly depending
on the extent of temperature increase and geographical location (Raupachet al.,
2021). The report notes that even a temperature rise of less than one degree Celsius
could result in natural disasters such as water shortages and flooding in certain
regions. This highlights the fact that agricultural production is closely tied to climate
conditions, as it involves selecting crop types suited to specific environmental
contexts and applying appropriate farming practices. Therefore, agriculture can be
understood as a climate-sensitive biological industry shaped by regional
characteristics.Climate change disturbs the agricultural ecosystems, arising from
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agricultural climatic elements, such as sunlight, temperature and precipitation,
having negative influence on arable crops , livestock , and hydrology sectors (Gupta
et al., 2021). Nigeria is among the ten countries most vulnerable to the effects of
climate change, with approximately six percent of its land area estimated to be
exposed to extreme weather events (Raimi 2021; Balogun 2022). Agricultural
activities are particularly affected, making the sector one of the most impacted by
these climatic threats (Akinwumiet al., 2020).

Crop production, which accounts for nearly 94 percent of Nigeria's agricultural
sector, is significantly affected by climate change. Evidence of this impact is
observed in certain regions of the country, where the length of the growing season
has already decreased by approximately 20 percent (Alehileet al., 2022).
Furthermore, Ita and Ogbemudia (2023) observe that many forest resources are
gradually disappearing due to the impacts of climate change. Projections by Jones
and Thornton (2003) suggest that, by 2050, crop yields in sub-Saharan Africa, and
Nigeria in particular, may decline by as much as 50 percent as a result of climate-
related factors. This anticipated decline increases the likelihood of low agricultural
output, crop failure, and livestock mortality. Studies conducted in southern Nigeria,
especially in the rainforest zone, indicate that vegetation faces instability due to
irregular rainfall. In the savannah region, high temperatures caused by climate
change are a major concern. Similarly, in the Sahel region, there is a risk of losing
approximately 30 hectares of farmland each year to desertification, which affects
both crop and animal production directly and indirectly (Adamou et al., 2021; Yang et
al., 2022; N’gobiet al., 2022). Regarding livestock, rising temperatures linked to
negative climate variability have been shown to reduce the productivity of animals
such as goats, sheep, swine, cattle, and poultry (Gbengaet al., 2020; Sakaet al.,
2021).

Climate Change Challenges and Implications

By 2080, agricultural output in developing countries may decrease by 20 percent due
to climate change, while output in industrial countries is expected to decline by 6
percent (Solomon et al., 2021). As a result of the negative impacts of climate
change, Agricultural yields in developing countries could further decline by an
average of 15 percent by 2080 (Farooget al., 2023). The report by Farooq et al
(2023) further stated that, climate change poses significant challenges to food
security by impacting agricultural production, food availability, access, and utilization,
resolving this, demands a methodological approach that integrates climate risk
analysis, adaptation strategies, and mitigation efforts.

i. Declining Agricultural Productivity

Changes in climatic conditions have resulted in reduced agricultural productivity
across SSA. For instance, East Africa has experienced prolonged droughts, while
West Africa faces erratic rainfall, both of which disrupt planting and harvesting
cycles.Rise in temperatures and variations in rainfall patterns can directly lead to
declines in crop yields, particularly for staple crops like maize, sorghum, and millet
(Amegboret al., 2020).
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ii. Increased Food Insecurity and Water Scarcity

Sub-Saharan Africa is home to some of the most food-insecure populations globally.
Climate-induced disruptions to agriculture worsen food shortages, particularly in rural
areas where subsistence farming is the primary livelihood. The World Food
Programme (2021) estimates that over 45 million people in sub-Saharan Africa are
experiencing acute food insecurity due to climate-related factors. Additionally, the
drying of key water bodies, such as Lake Chad, exacerbates the growing water
scarcity in the region. Reduced water availability affects irrigation, livestock farming,
and household consumption, creating resource competition and social tension

iii. Hunger and Malnutrition

Sub-Saharan Africa is home to some of the most food-insecure populations globally.
Climate-induced disruptions to agriculture worsen food shortages, particularly in rural
areas where subsistence farming is the primary livelihood. The World Food
Programme (2021) estimates that over 45 million people in sub-Saharan Africa are
facing acute food insecurity due to climate-related factors. Additionally, the drying of
key water bodies, such as Lake Chad, contributes to the increasing water scarcity in
the region.
iv. Threat to Fishing Activities and Aquaculture

Climate change is impacting water bodies such as marine environments, freshwater
lakes, and rivers, along with the flora and fauna that inhabit these ecosystems. It has
been established that climate change will impact approximately 200 million people
worldwide who depend on fishing and aquaculture for their livelihoods. Some fish
species will become less abundant, while important species may migrate to other
areas, making them less accessible to fishers. This will create challenges for many
fishing communities in maintaining their livelihoods and providing fish for their
families (March &Failer, 2022).

V. Rising Patterns of Pests and Diseases

Humans, crops, livestock, and aquatic life are likely to face emerging pests and
diseases that prosper under particular temperature and humidity levels, creating
fresh risks for both food security and food safety.

Climate Change Mitigation/Adaptation Strategies

Given the challenges that climate change poses to food security in sub-Saharan
Africa, it is essential for policymakers and stakeholders in the region to take prompt
and coordinated action. A key strategy involves promoting the adoption of climate-
resilient agricultural practices, including drought-resistant crop varieties,
conservation agriculture, and agroforestry (Acevedo et al., 2020; Zougmoréet al.,
2021).

Clearly, climate change is no longer a remote issue; it is a current reality significantly
affecting the planet, posing serious challenges to food security and agricultural
productivity across both advanced and emerging economies globally. Below are
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some mitigation and strategies that can be adopted in order to forestall food security
globally and in SSA in particular.

Vi.

Vil.

Reduce Greenhouse Gas Emissions: Implement policies and technologies to
reduce greenhouse gas emissions from the agricultural sector and other sources
can ameliorate adverse effects of climate change.

Promote Sustainable Land Management:Promote sustainable Iland
management practices that improve soil health and enhance carbon
sequestration, contributing to climate change mitigation and agricultural
resilience.

Invest in Renewable Energy:Facilitate the transition to renewable energy
sources to reduce dependence on fossil fuels and support efforts to mitigate the
impacts of climate change.

Irrigation and watershed management: According to Dixitet al., (2022), the
negative impacts of climate change on both global and local food supplies can be
addressed through measures such as improving irrigation systems, adopting
efficient watershed management, promoting sustainable land use and livestock
practices, and developing climate-resilient crop varieties and animal breeds
Monitoring and Evaluation: Continuous monitoring and evaluation of adaptation
and mitigation efforts are essential to ensure their effectiveness in achieving
intended outcomes. Strategic investments in infrastructure, such as irrigation
systems and storage facilities, can play a significant role in reducing the adverse
effects of climate change on food production and distribution. Moreover, it is vital
for governments and international bodies to enhance social safety nets and
protection programs, ensuring that vulnerable populations have access to the
resources needed to adapt and build resilience. Effectively addressing the impact
of climate change on food security in sub-Saharan Africa will require a
comprehensive and collaborative approach involving policymakers, researchers,
and local communities in the design and implementation of sustainable
adaptation strategies.

Climate-Smart Agriculture: In light of the significant challenges that climate
change poses to food security in sub-Saharan Africa, it is essential for
policymakers and relevant stakeholders in the region to take prompt and
coordinated action to effectively address these concerns. One option is to
promote the adoption of climate-smart agricultural practices or climate-resilient
crops and farming practices, Capacity building and extension services are crucial
to enabling farmers to access and implement climate - smart agriculture
technologies.

Technological Innovations: The integration of innovative technologies, such as
early warning systems, digital farming tools, and renewable energy solutions, can
improve the adaptive capacity of agricultural communities. Policymakers and
development agencies should give priority to investments in infrastructure,
market integration, and social protection initiatives in order to address the
complex challenges that climate change presents to agricultural production and
food security in the sub-Saharan African region.

viii. Policy Reforms and Investments: Governments must prioritize investments

in agricultural infrastructure, irrigation systems, and rural development.
International collaborations, such as the Green Climate Fund, that can provide
much-needed financial and technical support. At the same time, policies that
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promote sustainable land use, water management, and climate-resilient value
chains are critical to enhancing food security in the SSA region.

iX. Community-Based Adaptation: Empowering local communities through
education, training, and participatory planning is crucial. Grassroots initiatives
that incorporate indigenous knowledge with modern practices have shown
promising results in enhancing resilience and addressing food security
challenges in SSA, (Araya et al., 2023).

Conclusion

The difficulties climate change creates for ensuring sufficient food in sub-Saharan
Africa are intricate and deeply connected to existing socioeconomic weaknesses.
Tackling these issues demands an integrated strategy that incorporates
environmentally sustainable farming methods, technological advancements, and
strong policy support. Enhancing resilience at community, national, and regional
scales is vital for protecting food availability amid changing environmental conditions.
Cooperation among governments, international agencies, and local groups is
necessary to reinforce social support systems and protection programs,
guaranteeing that vulnerable populations can access the necessary resources to
cope with environmental challenges and secure the future of agriculture. Moreover,
investing in essential infrastructure like irrigation networks and storage facilities plays
a key role in reducing the negative effects of climate variability on food production
and distribution. To confront the global challenge of climate change and its adverse
effects on food systems and farming productivity, implementing both adaptive and
preventive strategies is crucial. Promoting resilient farming practices is one effective
way to boost agricultural output across sub-Saharan Africa.
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