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Abstract

Climate change poses significant challenges to agricultural productivity in Northern Nigeria,
where a majority of the population relies on rain-fed farming systems. This study investigates the
impacts of rising temperatures, erratic rainfall patterns, and extreme weather events on
agricultural output, food security, and socio-economic stability in the region. Secondary
research methodology was used to analyze existing literature and reports, with a focus on trends
in climate change and agricultural productivity. The findings reveal a marked increase in
average temperatures, leading to greater evaporation rates, while unpredictable rainfall
patterns disrupt planting and harvesting cycles, significantly affecting crop yields. Furthermore,
the study highlights the intensification of extreme weather events, such as droughts and floods,
which have devastating consequences for both crop and livestock production. Desertification
and the loss of arable land are also emerging concerns, exacerbating the region's vulnerability.
The socio-economic implications of these environmental changes include increased food
insecurity, rural poverty, and resource-based conflicts between farmers and pastoralists. The
study suggests that adaptive strategies, such as the adoption of climate-resilient crop varieties
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and sustainable land management practices, are essential to mitigate the adverse effects of
climate change on agriculture in Northern Nigeria.

Keywords: Climate Change, Agricultural Productivity, Northern Nigeria, Food Security,
Socioeconomic Impact

Introduction

Agriculture has been central to Nigeria’ s economic development, serving as the backbone of its
economy and providing livelihoods for a significant portion of its population. The sector
contributes approximately 23— 25% of Nigeria’ s Gross Domestic Product (GDP) and employs
over 60% of the workforce, with the majority engaged in smallholder and subsistence farming
(Akinmoladun & Oladipo, 2020; World Bank, 2021). Beyond its economic significance,
agriculture remains a critical source of food security and a stabilizing factor for rural
communities. Northern Nigeria, in particular, is a major hub for agricultural activities, producing
staple crops such as millet, sorghum, maize, and groundnuts, as well as supporting livestock
farming (Nwajiuba & Onyeneke, 2010).Agriculture in Northern Nigeria plays a vital role in
sustaining livelihoods and ensuring food security for millions of people. However, the sector is
increasingly under threat due to the growing impacts of climate change. This vulnerability is
particularly pronounced because the majority of agricultural activities in the region rely on rain-
fed farming systems, which depend heavily on natural rainfall patterns. Unlike irrigated
agriculture, rain-fed farming lacks the resilience to cope with climatic variability, leaving
farmers at the mercy of erratic weather conditions (Sulaimon, 2021). As a result, even slight
changes in climatic conditions can significantly disrupt agricultural productivity, posing severe
risks to the socio-economic well-being of rural communities. One of the most concerning aspects
of climate change in Northern Nigeria is the rising temperatures. Studies show that average
temperatures in the region have been increasing at an alarming rate, with projections indicating
further rises in the coming decades (Akinbobola et al., 2018).

Higher temperatures exacerbate heat stress in crops and livestock, reduce soil moisture, and
increase the prevalence of pests and diseases, all of which negatively impact agricultural yields.
For instance, crops such as maize and sorghum, which are staples in the region, have shown
declining yields under prolonged heat stress (FAO, 2019). In addition to rising temperatures,
erratic rainfall patterns are a major challenge for farmers in Northern Nigeria. Historically, the
region experienced relatively predictable rainfall, allowing farmers to plan their planting and
harvesting schedules. However, climate change has disrupted these patterns, resulting in irregular
and insufficient rainfall. Prolonged dry spells during critical growing seasons have led to
droughts, while sudden and intense rainfall events cause flooding, soil erosion, and waterlogging,
further damaging crops (NiMet, 2020). These unpredictable weather patterns reduce farmers’

ability to maximize productivity and force many to adopt unsustainable practices, such as over-
cultivating marginal lands. Desertification is another significant consequence of climate change
that threatens agriculture in Northern Nigeria. The region is already characterized by semi-arid
and arid conditions, and the encroachment of the Sahara Desert has worsened due to reduced
vegetation cover, overgrazing, and unsustainable farming practices. According to the United
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Nations Convention to Combat Desertification (UNCCD), desertification affects over 35% of
Nigeria’ s total land area, with Northern Nigeria bearing the brunt of this degradation (UNCCD,
2019). The loss of fertile land has led to reduced crop and pasture availability, limiting
agricultural productivity and straining the livelihoods of farmers and herders.

Extreme weather events, such as storms and flash floods, have also become more frequent in
Northern Nigeria due to climate change. These events destroy farmlands, livestock, and
infrastructure, leaving farmers in a state of perpetual recovery. For instance, the devastating
floods of 2012 and 2022 caused significant agricultural losses in Nigeria, with Northern states
among the hardest hit (National Emergency Management Agency [NEMA], 2022). Such
disasters not only reduce immediate food supplies but also undermine long-term agricultural
development by depleting resources and discouraging investments in farming. The cumulative
effects of these climate-related challenges threaten the sustainability of agriculture in Northern
Nigeria. With millions of people dependent on farming for their livelihoods, the declining
productivity of the sector has far-reaching implications for food security, poverty alleviation, and
economic development. Addressing these issues requires urgent action to build resilience within
the agricultural sector and ensure that rural communities can adapt to the changing climate. The
impact of climate change on agriculture in Northern Nigeria transcends the immediate challenge
of reduced food production and extends into broader socio-economic vulnerabilities. As
agricultural productivity declines due to climate-related factors such as drought, erratic rainfall,
and desertification, rural communities face increasing levels of poverty and food insecurity. The
high dependence on agriculture for livelihoods in the region means that even minor disruptions
can have cascading effects on household incomes and overall economic stability (FAO, 2019).
This is particularly concerning in a region where poverty levels are already high, and food
production plays a critical role in ensuring not only economic but also social stability.

The threats posed by climate change to agricultural production extend beyond crop farming to
encompass livestock and the entire agricultural sector. In Africa, farmers rely on livestock for
income, food, and animal products (Nin, Ehui, & Benin, 2007). Climate change can affect
livestock both directly and indirectly (Adams et al., 1999; Manning & Nobrew, 2001). Direct
impacts include changes in variables such as air temperature, humidity, wind speed, and other
climatic factors, which influence livestock performance in areas such as growth, milk production,
wool production, and reproduction. Indirect effects include impacts on the quantity and quality
of feed sources such as pasture, forage, and grain, as well as on the severity and distribution of
livestock diseases and parasites (Niggol & Mendelsohn, 2008). Therefore, addressing climate
change's impact requires a holistic examination of agricultural productivity across all subsectors
of agriculture. Rainfall is the most critical factor influencing climate change and water resource
availability in Nigeria (Adejumo, 2004). The northeastern region of Nigeria is rapidly
transitioning into an arid environment due to a significant reduction in surface water, vegetation,
and wildlife resources (Obioha, 2008). Persistent declines in rainfall have also led to a decrease
in the natural regeneration of land resources, prompting increased exploitation of previously
undisturbed lands (Fasona & Omojola, 2005). This overexploitation has resulted in deforestation
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and the expansion of sand dunes and Aeolian deposits in northern Nigeria.

Climate change is one of the most pressing global challenges today, with some experts
suggesting it poses a greater threat than global terrorism (King, 2004). In Nigeria's southern
region, which is traditionally characterized by high rainfall, irregular precipitation patterns and
rising temperatures are becoming increasingly evident, particularly in the Guinea Savannah zone.
Meanwhile, the northern region continues to face the severe challenge of desertification and
desert encroachment (FME, 2004). These climate-induced changes highlight the urgency of
addressing Nigeria's environmental vulnerabilities and implementing adaptive measures. Food
insecurity is one of the most pronounced socio-economic consequences of climate change in
Northern Nigeria. Declining agricultural yields reduce the availability of staple crops, leading to
higher food prices and restricted access to nutritious food, especially for vulnerable populations
(Odoemenem & Otanwa, 2011). This situation exacerbates malnutrition and weakens the health
of rural populations, particularly children, pregnant women, and the elderly. For example, the
persistent droughts experienced in Northern Nigeria have been linked to severe food shortages,
forcing many households to adopt coping mechanisms such as reducing the quality and quantity
of their meals (NiMet, 2020). Such measures may provide short-term relief but further deepen
vulnerabilities in the long term. Climate change also contributes significantly to forced migration
within and beyond Northern Nigeria. As agricultural productivity declines and land becomes less
arable due to desertification and soil degradation, farmers and herders are increasingly compelled
to migrate in search of better opportunities (Onyekuru & Marchant, 2016).

This rural-to-urban migration often leads to overcrowded cities, increased unemployment, and
pressure on urban infrastructure. In some cases, migration also sparks conflicts between farmers
and herders over access to dwindling resources, further destabilizing the region. For instance, the
intensification of herder-farmer conflicts in the Middle Belt of Nigeria has been partly attributed
to climate-induced resource scarcity (Olaniyi et al., 2013). Northern Nigeria’ s vulnerability to
climate-induced shocks is further exacerbated by its semi-arid environment and limited adaptive
capacity. The region lacks the robust infrastructure, financial resources, and institutional
frameworks necessary to mitigate the impacts of climate change effectively (FAO, 2019). This
limited capacity not only hinders efforts to build resilience but also reduces the ability of local
communities to recover from climate-induced shocks. Consequently, many rural households
remain trapped in a cycle of poverty and vulnerability, unable to invest in more sustainable and
productive agricultural practices. The increasing vulnerability of agriculture in Northern Nigeria
has raised concerns about the long-term viability of the sector. This has sparked discussions on
the urgent need for comprehensive policy interventions, technological innovations, and the
promotion of sustainable agricultural practices. Policy interventions must prioritize climate-
resilient agricultural systems, including improved irrigation infrastructure, access to climate-
smart technologies, and capacity-building for farmers to adopt sustainable practices (Olaniyi et
al., 2013). Additionally, technological innovations such as drought-resistant crop varieties,
precision agriculture, and early warning systems for weather patterns can help farmers adapt to
changing climatic conditions. Sustainable agricultural practices, including agroforestry,
conservation agriculture, and integrated pest management, can also play a critical role in
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enhancing productivity while preserving the environment.

This paper aims to contribute to this growing discourse by exploring the extent to which climate
change affects agricultural productivity in Northern Nigeria. It examines the socio-economic
consequences of climate-induced challenges and evaluates potential mitigation strategies to
address these issues. The study is particularly relevant in light of Nigeria’ s dependence on
agriculture as a key driver of economic development and its role in ensuring food security for the
growing population. Understanding the interplay between climate change and agricultural
sustainability in Northern Nigeria is critical for designing policies that can enhance resilience,
promote rural development, and secure the livelihoods of farmers in the face of increasing
climatic uncertainties.

Methodology

This study employs a secondary research methodology to investigate the effects of climate
change on agricultural productivity in Northern Nigeria. Secondary research involves the
systematic collection, analysis, and synthesis of existing data, scholarly articles, reports, and
other credible resources to address the research objectives. This approach is particularly suited
for this study due to its efficiency in accessing a wide range of data sources and its ability to
provide insights into long-term trends and patterns in climate change and agricultural
productivity. Data for this study were gathered from existing literature, including peer-reviewed
journal articles, government reports, international organization publications, and other secondary
data sources. journals such as the Journal of Agricultural Extension and Rural Development,
African Journal of Environmental Science and Technology, and Climate Risk Management. The
data were analyzed using a qualitative content analysis approach, focusing on identifying and
categorizing themes related to the impact of climate change on agricultural productivity. The
data were critically evaluated for reliability and relevance to ensure that only credible and
context-specific information was included in the analysis. Comparative analysis was also used to
highlight trends and disparities between different regions and timeframes within Northern
Nigeria.

Climate Change and Its Manifestations in Northern Nigeria

Northern Nigeria, with its semi-arid and arid ecological zones, is particularly susceptible to the
adverse impacts of climate change. The region’ s vulnerability is heightened by its dependence
on rain-fed agriculture and limited adaptive capacity. Several manifestations of climate change in
this area have become increasingly apparent:

Rising Temperatures

Northern Nigeria has experienced a significant and sustained rise in average temperatures over
the past few decades, a trend that has had profound consequences for agriculture, water resources,
and livelihoods in the region. Research shows that the annual mean temperature in the region has
increased by approximately 0.8°C to 1.2°C since the 1960s, with projections indicating further
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warming in the coming decades (Odjugo, 2010; Akande et al., 2021). This warming trend has
intensified the region's vulnerability to climate variability, given its pre-existing arid and semi-
arid ecological zones. High temperatures directly impact crop yields, particularly in staple crops
such as millet, sorghum, and maize. These crops are vital to the region's food security but are
highly sensitive to thermal stress, which affects their growth, flowering, and grain-filling
processes (Bature et al., 2020). Studies have shown that a 1°C increase in temperature can lead to
a 10%- 15% reduction in cereal crop yields, exacerbating food insecurity in an already
vulnerable region (lbrahim et al., 2019). The effects of rising temperatures are not limited to
agriculture; they also extend to livestock rearing, another critical livelihood activity in Northern
Nigeria. Heat stress reduces livestock productivity, affecting weight gain, reproduction rates, and
milk production. Prolonged exposure to high temperatures can also lead to increased mortality
rates among animals, particularly during periods of drought (Olaniyi et al., 2020). Furthermore,
higher temperatures exacerbate water scarcity by accelerating evaporation rates in surface water
bodies such as rivers, lakes, and reservoirs. This has a cascading effect on agriculture, as reduced
water availability limits irrigation potential and increases competition for water resources among
communities. For example, Lake Chad, a critical water source for the region, has experienced
significant shrinkage, partly due to rising temperatures and increased evaporation (Odjugo, 2010).
The combined impacts of rising temperatures—reduced crop yields, stressed livestock, and water
scarcity—have far-reaching implications for food security, health, and livelihoods. These
challenges highlight the need for climate-resilient agricultural practices, such as drought-resistant
crop varieties, efficient irrigation techniques, and integrated water resource management, to
mitigate the adverse effects of rising temperatures in Northern Nigeria.

Erratic Rainfall Patterns

Northern Nigeria has been increasingly affected by erratic rainfall patterns, a hallmark of climate
change that has significantly disrupted traditional farming practices in the region. Historically
reliant on predictable wet and dry seasons, farmers now face uncertainty in planting and
harvesting, as rainfall becomes more sporadic and unevenly distributed. Studies indicate that
rainfall in Northern Nigeria has declined by approximately 20% during primary growing seasons
over the last two decades, posing serious challenges to agricultural productivity and rural
livelihoods (Audu et al., 2020). The region has witnessed shorter rainy seasons and prolonged
dry spells, which affect both crop cultivation and livestock rearing. Crops like millet, sorghum,
and maize, which are staples in Northern Nigeria, depend heavily on consistent rainfall. Delayed
rains or early cessation of the rainy season often result in poor germination, reduced yields, and
in some cases, complete crop failure (Bature et al., 2021). These changes have also disrupted
traditional farming calendars, leaving farmers unable to predict optimal planting and harvesting
periods, further exacerbating food insecurity. In addition to temporal shifts, spatial variability in
rainfall has intensified. Some areas experience heavy, concentrated rainfall leading to flooding,
while others suffer prolonged dry periods. These extreme variations result in soil erosion,
nutrient leaching, and land degradation, reducing the availability of arable land (Audu et al.,
2020). Flooding has particularly severe implications for low-lying farmlands along riverbanks,
washing away crops and displacing farming communities. Livestock farming has also been
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impacted by erratic rainfall. Reduced availability of water and pasture during prolonged dry
spells has led to livestock mortality and increased competition for grazing resources. The
pastoralist communities, who rely on seasonal migration to sustain their herds, have found it
increasingly difficult to cope, often leading to conflicts over access to dwindling resources
(Ibrahim et al., 2019). The unpredictability of rainfall has cascading effects on food security and
rural livelihoods in Northern Nigeria. Farmers, who make up a significant portion of the
region’ s population, are increasingly unable to meet their subsistence and economic needs,
leading to widespread poverty and forced migration. Adaptation measures such as improved
water harvesting techniques, drought-tolerant crop varieties, and integrated soil fertility
management are critical to mitigating the effects of erratic rainfall patterns in the region.

Increased Frequency of Extreme Weather Events

In Northern Nigeria, the frequency and intensity of extreme weather events such as droughts and
floods have risen sharply in recent years, a trend linked to global climate change. These events
disrupt livelihoods, exacerbate food insecurity, and amplify socioeconomic challenges for the
predominantly agrarian communities in the region.

v" Droughts
Droughts in Northern Nigeria have become more prolonged and severe, reducing water
availability and significantly affecting agriculture, which relies on consistent rainfall.
Extended dry periods dry up rivers, lakes, and other water bodies, leaving communities
without access to drinking water and irrigation for farming (Audu et al., 2020). This
situation often results in crop failures, livestock deaths, and diminished food production,
pushing rural communities toward famine. For example, a 2019 study reported that over
60% of agricultural households in Northern Nigeria experienced crop losses due to
droughts, leading to reduced income and heightened poverty levels (Ibrahim et al., 2019).

v" Floods
Conversely, heavy rainfall events in the region have become increasingly intense and
unpredictable, resulting in devastating flash floods. These floods destroy crops, wash
away topsoil, and damage infrastructure such as roads and irrigation systems. The erosion
of fertile soil reduces the productive capacity of farmlands, leading to long-term declines
in agricultural output (Bature et al., 2021). For instance, the floods of 2022 displaced
thousands of households in Jigawa State, submerging vast areas of farmland and
displacing over 100,000 people (Audu et al., 2020).

v Socioeconomic Impacts
The dual impact of droughts and floods has amplified poverty and forced migration in
Northern Nigeria. Many farmers, unable to recover from successive losses, abandon their
lands to seek refuge in urban centers or other regions, creating environmental refugees
and overburdening urban infrastructure. Migration patterns are often accompanied by
conflicts over dwindling resources, particularly between farmers and pastoralists, as
competition for arable land and grazing areas intensifies (Olaniyi et al., 2020).
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Desertification

The southward expansion of the Sahara Desert into Northern Nigeria is among the most visible
and devastating consequences of climate change in the region. Desertification, defined as the
degradation of land in arid and semi-arid areas due to climatic and human factors, has
significantly diminished the availability of arable land, undermining food security and
threatening rural livelihoods. A combination of natural and anthropogenic factors contributes to
desertification in Northern Nigeria. Reduced rainfall and prolonged dry spells have accelerated
soil moisture loss, leaving the land increasingly vulnerable to degradation. Human activities such
as overgrazing, unsustainable agricultural practices, deforestation, and fuelwood harvesting have
further compounded the problem by depleting vegetation cover, which is critical for stabilizing
soil and preventing erosion (Olaniyi et al., 2020). In many areas, poor land management
practices exacerbate the effects of climate variability, creating a vicious cycle of environmental
degradation.

States such as Yobe, Borno, Jigawa, Katsina, and Sokoto are among the most severely affected
by desertification. Once fertile lands in these states have transformed into barren deserts,
rendering them unsuitable for farming or grazing. For example, studies indicate that
approximately 35% of Yobe State’ s arable land has been lost to desertification over the past
three decades, significantly reducing agricultural output and displacing farming communities
(Audu et al., 2020). In Jigawa State, the advancement of desert conditions has also increased the
frequency of sandstorms, which destroy crops and damage infrastructure (Bature et al., 2021).
The loss of arable land due to desertification has severe implications for food security and
economic stability. Farmers and pastoralists, who rely heavily on the land for their livelihoods,
face declining productivity, leading to increased poverty and unemployment. These challenges
have prompted migration from rural to urban areas, straining urban resources and exacerbating
social tensions. Desertification has also heightened conflicts between farmers and herders, as
competition over shrinking arable and grazing lands intensifies (Ibrahim et al., 2019). Efforts to
mitigate desertification in Northern Nigeria include reforestation and afforestation programs,
such as the Great Green Wall initiative, which aims to restore degraded landscapes and improve
livelihoods across the Sahel. Additionally, sustainable land management practices, including
crop rotation, agroforestry, and soil conservation techniques, are being promoted to rehabilitate
degraded lands. Community-based approaches that engage local populations in replanting
vegetation and adopting alternative energy sources, such as solar energy, are also critical to
reducing dependence on deforestation for fuelwood (Olaniyi et al., 2020).

Socio-Economic Impacts of climate change in Northern Nigeria

The socio-economic impacts of climate change in Northern Nigeria are profound, extending far
beyond the direct effects on agricultural productivity. Climate-induced challenges, such as
declining crop yields, livestock mortality, and environmental degradation, have far-reaching
consequences for food security, poverty levels, and social stability.
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Food Insecurity

Declining agricultural productivity in Northern Nigeria has emerged as a critical driver of food
insecurity, disproportionately affecting vulnerable populations. The region's dependence on
staple crops such as millet, sorghum, and maize makes it particularly susceptible to climatic
changes, including erratic rainfall, desertification, and prolonged droughts. These factors have
severely disrupted agricultural activities, leading to reduced yields and diminished food
availability. Erratic rainfall and desertification have reduced the productivity of farmlands,
resulting in lower crop outputs. Millet and sorghum, which are drought-resistant staples, have
shown significant declines in yield due to increasing temperatures and shortened growing
seasons. Research indicates that maize yields have dropped by as much as 30% in some areas of
Northern Nigeria over the past decade due to unfavorable climatic conditions (Audu et al., 2021).
These reductions have created a supply-demand imbalance, driving up food prices and limiting
access for low-income households.

The Food and Agriculture Organization (FAQ) reports that approximately 40% of households in
Northern Nigeria experience moderate to severe food insecurity, with urban areas not immune to
these challenges (FAO, 2022). The reliance on rural farming communities for food supply means
disruptions in agricultural production directly affect urban markets, where prices for essential
commodities continue to rise. This phenomenon is exacerbated by poor transportation
infrastructure, which hampers the efficient distribution of food across the region. The rising cost
of food has led to increased malnutrition, especially among children, women, and the elderly. A
report by the United Nations Children’ s Fund (UNICEF) highlights that acute malnutrition rates
in Northern Nigeria remain among the highest in the world, with over 2 million children at risk
annually (UNICEF, 2022). Malnourished children face higher risks of stunted growth, weakened
immunity, and reduced cognitive development, while women and the elderly are also vulnerable
to nutrient deficiencies. The health impacts of food insecurity place an additional burden on
already stretched healthcare systems, creating long-term public health challenges. Widespread
food insecurity has exacerbated poverty and inequality in Northern Nigeria. Farmers
experiencing repeated crop failures often resort to selling off productive assets, such as livestock
or equipment, to cope with income losses, further entrenching cycles of poverty. Additionally,
food insecurity has fueled migration from rural areas to urban centers as families seek alternative
livelihoods. This internal migration contributes to urban overcrowding, unemployment, and
social tensions, further straining resources and exacerbating vulnerability among displaced
populations (Bature et al., 2021).

Rural Poverty

The adverse impacts of climate change on agriculture in Northern Nigeria have deepened
poverty levels among rural populations, where the majority of households depend on farming as
their primary source of income. The combination of erratic rainfall, prolonged droughts,
desertification, and extreme weather events has significantly reduced agricultural productivity,
causing cascading economic challenges. Successive crop failures and livestock deaths have left
farmers unable to generate sufficient income to sustain their livelihoods. This is particularly
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evident among smallholder farmers, who account for over 80% of agricultural production in
Northern Nigeria. These farmers often lack access to modern farming inputs, such as irrigation
systems and drought-resistant seeds, which could mitigate the effects of climate change
(Abubakar et al., 2022). The resulting economic losses push farmers into cycles of debt, as they
turn to informal credit systems with high-interest rates to finance their farming activities or meet
basic needs. Bature et al. (2021) report that more than 60% of rural households in Northern
Nigeria have experienced a significant decline in income due to reduced agricultural productivity.
This loss of income has had ripple effects, leading to food insecurity, diminished access to
education and healthcare, and increased child labor as families struggle to cope with financial
hardships.

The inability to recover from climate-induced losses has forced many farmers to abandon
agriculture altogether. Those who leave farming often seek alternative livelihoods, such as petty
trading or casual labor, but these options are typically less stable and offer lower income.
Women and youth, in particular, face barriers to economic diversification due to limited access
to credit, training, and other resources (Olaniyi et al., 2020). The economic strain in rural areas
has driven significant rural-urban migration. Young people, in particular, are leaving farming
communities in search of better opportunities in cities. This migration not only leads to the
depopulation of rural areas but also places additional pressure on urban economies and
infrastructure. Overcrowding, unemployment, and inadequate housing in cities exacerbate
existing socio-economic challenges, while the loss of a productive workforce in rural areas
further weakens agricultural output (Audu et al., 2020). The deepening poverty in rural areas has
also heightened social inequalities and tensions. Resource scarcity, particularly for water and
arable land, has intensified conflicts between farmers and herders, further destabilizing the
region. Additionally, the economic challenges faced by rural households have contributed to
higher rates of school dropouts and early marriages, as families prioritize immediate financial
survival over long-term investments in education and personal development (FAO, 2022).

Conflict Over Resources

The intensifying competition for dwindling natural resources in Northern Nigeria has
significantly contributed to violent conflicts, particularly between farmers and pastoralists. As
climate change exacerbates resource scarcity through prolonged droughts, desertification, and
erratic rainfall, traditional livelihoods dependent on these resources are increasingly under threat.
The diminishing availability of grazing land and water resources has forced pastoralists to
migrate southward, often encroaching on farmland in search of sustenance for their livestock.
This migration has led to frequent clashes with farmers, who perceive such encroachments as
threats to their already limited agricultural resources. The resulting disputes over access and
control of land and water resources often escalate into violent conflicts, with devastating
consequences for both groups (Adamu & Umar, 2021). Audu et al. (2020) reveal that farmer-
herder conflicts in Northern Nigeria have increased by over 50% in the last decade. This rise in
conflict is attributed to the combined effects of climate change and weak conflict resolution
mechanisms at the local and national levels. The conflicts not only result in loss of lives but also
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displace thousands of people, disrupt agricultural activities, and further destabilize an already
fragile region. The violent clashes over resources have far-reaching socio-economic
consequences. Farmlands destroyed during conflicts lead to reduced agricultural productivity,
exacerbating food insecurity. Similarly, the loss of livestock during clashes severely affects
pastoralists’ livelihoods. The instability created by these conflicts often forces communities to
abandon their homes and farmlands, leading to increased internal displacement and dependence
on humanitarian aid (Okoli & Atelhe, 2021).

Case Study: Middle Belt Region

The Middle Belt region of Nigeria, a transitional zone between the predominantly
Muslim north and Christian south, has become a hotspot for farmer-herder conflicts.
States such as Benue, Plateau, and Nasarawa have experienced recurring violence as
competition for dwindling natural resources intensifies. This region, known for its fertile
lands, attracts both crop farmers and migratory pastoralists. However, the impacts of
climate change, including desertification, erratic rainfall, and reduced grazing lands, have
heightened tensions over access to arable land and water resources. Between 2015 and
2021, over 300,000 people were displaced due to violent clashes in the Middle Belt
region. Thousands of lives have been lost, with families uprooted and communities
destroyed (Audu et al., 2020). These displacements have created a humanitarian crisis, as
many of the displaced populations lack access to shelter, food, and healthcare. The
destruction of farmlands during clashes has led to significant reductions in food
production, exacerbating food insecurity in the region. Farmers are often afraid to return
to their fields, further disrupting agricultural activities (Olaniyi et al., 2020). The conflicts
have disrupted local economies, as farming and livestock rearing—primary sources of
income for the communities—are hindered. Additionally, the violence has deterred
investments and slowed regional development (Adamu & Umar, 2021). The
encroachment of desert conditions southward, coupled with prolonged droughts in
northern Nigeria, has forced pastoralists to migrate southward into the Middle Belt. This
migration has placed them in direct competition with indigenous farming communities
for limited land and water resources (Adamu & Umar, 2021). The growing population in
the Middle Belt region has further strained available resources. As the demand for land
increases, disputes over boundaries and land use have become more frequent and violent
(Okoli & Atelhe, 2021). The farmer-herder conflicts in the region are compounded by
pre-existing ethnic and religious differences. Many farming communities are
predominantly Christian, while most pastoralists are Fulani Muslims. These distinctions
have escalated disputes into broader ethno-religious conflicts, deepening mistrust
between the groups (Audu et al., 2020).

Broader Economic and Social Implications

The socio-economic impacts of climate change in Northern Nigeria extend far beyond the
agricultural sector, with wide-ranging effects on various industries, economic systems, and social
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structures. As the region grapples with the consequences of rising temperatures, erratic rainfall,
desertification, and violent conflicts, the ripple effects on trade, transportation, employment, and
government services have become increasingly evident. The reduction in agricultural
productivity has had a significant negative impact on trade and transportation, particularly in
rural areas. With key crops like millet, maize, and sorghum becoming less viable due to the
changing climate, there is a reduced supply of goods for local markets and export. This
disruption not only affects farmers but also impacts traders, middlemen, and transporters who
rely on the movement of agricultural products. For instance, the increase in transportation costs,
driven by fuel price hikes and deteriorating infrastructure due to flooding and soil erosion, has
made it more expensive to transport food products across the region (Audu et al., 2020). The
consequent drop in trade volumes further limits economic activity, reducing the region's overall
economic output. The food processing industry, a key sector linked to agriculture, has also been
severely impacted by climate change. Reduced crop yields mean less raw material for food
processors, leading to business closures or downsizing in some areas. Additionally, the scarcity
of water for irrigation and industrial use further exacerbates the problem, as many food
processing plants and agro-based industries depend on reliable water sources for their operations
(Olaniyi et al., 2020). As a result, job losses in these industries have increased, contributing to
higher unemployment rates, particularly in rural communities that heavily rely on such sectors
for livelihoods.

As climate change-induced resource scarcity intensifies, rural populations have increasingly
migrated to urban centers in search of more favorable living conditions and economic
opportunities. This rural-urban migration has placed significant strain on urban infrastructure,
including housing, transportation, healthcare, and education systems. Cities such as Kano, Abuja,
and Kaduna are seeing rising numbers of internally displaced persons (IDPs), many of whom
lack adequate access to basic services. The influx of IDPs has led to overcrowded slums,
inadequate housing, and overburdened healthcare systems, with local governments struggling to
provide sufficient resources for these displaced populations (Audu et al., 2020). The increasing
number of IDPs has put immense pressure on government resources, especially in areas where
climate change-induced conflicts and displacement are most pronounced. Local governments are
faced with the challenge of providing shelter, food, healthcare, and education to these displaced
populations while simultaneously managing existing economic and social needs. With the vast
majority of IDPs relying on aid from the government or humanitarian organizations, resources
that could have been directed toward long-term development initiatives are instead diverted to
address the immediate needs of the displaced (FAO, 2022). This diversion of resources can
undermine national development goals, slowing progress in areas such as poverty alleviation,
education, and infrastructure development.

The displacement of communities and environmental degradation has also worsened public
health outcomes in the region. Climate change-related disasters such as floods and droughts
exacerbate the spread of waterborne diseases, such as cholera and dysentery, particularly in areas
with poor sanitation infrastructure (Olaniyi et al., 2020). Additionally, food insecurity has led to
malnutrition, especially among vulnerable populations such as children, the elderly, and pregnant
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women, further complicating public health challenges. The lack of access to basic health services,
worsened by population displacement, has created a public health crisis in Northern Nigeria. The
strain on resources, coupled with economic hardship, has contributed to heightened social
instability in the region. As communities compete for dwindling resources, there has been an
increase in local conflicts, often fueled by ethnic, religious, and economic tensions. These
conflicts, driven in part by resource scarcity, further undermine social cohesion and contribute to
a cycle of violence, displacement, and economic stagnation (Adamu & Umar, 2021). The
inability of local governments to manage these conflicts effectively has perpetuated a cycle of
instability that hinders long-term development.

Discussion of Findings

The findings from this study reveal significant impacts of climate change on agricultural
productivity in Northern Nigeria, corroborating many of the earlier studies on the subject. The
data supports the premise that climate change—through rising temperatures, erratic rainfall
patterns, and increased frequency of extreme weather events—is contributing to a decline in
agricultural productivity, particularly in rain-fed farming systems. This section will discuss the
implications of these findings in light of existing literature and offer insights into potential
solutions for mitigating the adverse effects on the region's agricultural sector.

Rising Temperatures and Agricultural Stress

One of the most alarming trends identified in this study is the consistent rise in temperatures
across Northern Nigeria. The increase in average annual temperatures—anging from 0.8°C to
1.2°C over the past several decades—has placed considerable stress on agricultural systems that
are already vulnerable to environmental variations. These rising temperatures have contributed to
higher evaporation rates, reducing soil moisture levels and water availability for crops. As a
result, crop growth, particularly for temperature-sensitive crops such as maize, millet, and
sorghum, has been severely hindered.

Studies by Akinmoladun and Oladipo (2020) have shown that these temperature increases not
only affect crop yields directly but also undermine the traditional farming cycles that local
farmers have relied on for centuries. The shortening of the growing season and increased heat
stress are becoming more frequent, suggesting a need for farmers to adopt climate-resilient crop
varieties that can withstand higher temperatures.

Erratic Rainfall and Planting Disruptions

Erratic rainfall patterns have been highlighted as another critical factor disrupting agricultural
activities in Northern Nigeria. The findings show that rainfall, once predictable during the rainy
season, has become increasingly unpredictable, with some years experiencing heavy rainfall that
causes flooding, while others experience drought-like conditions that severely reduce water
availability. The inconsistent nature of rainfall has led to disrupted planting and harvesting cycles,
creating uncertainty for farmers, especially those who rely on natural rainfall for irrigation.
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These findings align with those of Audu et al. (2020), who noted that a significant decline in
rainfall during the peak growing season has led to a drop in yields for many staple crops.
Furthermore, the study indicates that the temporal shift in rainfall patterns has intensified
competition for water resources, particularly between agricultural users and pastoralists. In many
cases, such disruptions have resulted in crop failures and food insecurity.

Impact of Extreme Weather Events: Droughts and Floods

Northern Nigeria has witnessed an increased frequency of extreme weather events, particularly
droughts and floods. The data suggests that the agricultural sector is highly susceptible to these
extreme events, which often result in catastrophic losses for farmers. Droughts have led to the
drying up of essential water sources, while floods have destroyed crops and eroded fertile soil,
rendering large tracts of land unsuitable for farming.

The socio-economic repercussions of such events are profound, as they exacerbate existing
challenges like food insecurity and rural poverty. In this regard, the study corroborates findings
from Ibrahim et al. (2019), who concluded that extreme weather events significantly reduce
agricultural productivity and hinder rural communities’ ability to recover economically.

Desertification and Loss of Arable Land

Desertification has emerged as a significant concern in the findings, particularly in the
northernmost regions of Nigeria, where the Sahara Desert is encroaching on productive
agricultural land. The study supports earlier research by Olaniyi et al. (2020), which found that
the advancing desertification process is not only reducing the available arable land but also
negatively affecting the soil’ s fertility and water retention capacity. Consequently, this
environmental degradation has led to reduced agricultural output and increased land-based
conflicts between farmers and pastoralists.

The findings emphasize the urgent need for sustainable land management practices, such as
agroforestry, conservation tillage, and soil regeneration techniques, to reverse or at least mitigate
the effects of desertification in the region.

Socio-Economic Consequences: Food Insecurity and Conflict

The socio-economic consequences of climate change are particularly evident in Northern
Nigeria's agricultural communities. The reduced agricultural productivity directly impacts food
availability, leading to higher prices and greater food insecurity. This, in turn, has contributed to
an increase in poverty levels in rural areas, where agriculture is the primary source of income for
most households. The study reveals that climate change-induced agricultural stress is directly
linked to increased poverty rates, with some households facing chronic food shortages due to
crop failures and lower yields.

In addition, the increased competition for scarce resources, especially water and grazing land,
has fueled conflicts between farmers and pastoralists, which has been a major issue in the Middle
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Belt of Nigeria. The findings of this study align with the work of Sulaimon (2021), who pointed
out that resource-based conflicts, exacerbated by climate change, have resulted in displacement,
loss of life, and regional instability.

Policy Implications and Adaptive Strategies

The findings underscore the need for urgent policy intervention to address the ongoing
challenges posed by climate change on agricultural productivity in Northern Nigeria. While
adaptive strategies are already being explored in some parts of the region, such as the promotion
of drought-resistant crops and better water management practices, the study suggests that these
efforts must be scaled up. Policy recommendations include:

1. Promotion of Climate-Resilient Agricultural Practices: Governments and international
organizations must invest in research and extension services that promote the use of drought-
resistant crops, conservation agriculture, and climate-smart farming techniques to increase
productivity in a changing climate.

2. Improved Water Resource Management: Given the rising threat of water scarcity,
integrated water management systems that support both agricultural and domestic needs should
be prioritized.

3. Disaster Risk Reduction and Early Warning Systems: Early warning systems for extreme
weather events like droughts and floods should be implemented to provide timely information to
farmers, enabling them to prepare and mitigate potential damages.

4. Sustainable Land Management: Efforts to combat desertification and land degradation
should be intensified through community-based conservation programs, afforestation, and the
promotion of agroforestry.

Conclusion

Climate change presents severe challenges to agricultural productivity in Northern Nigeria, with
profound effects on food security, livelihoods, and regional stability. Tackling these issues
demands collaborative action from all stakeholders, including government bodies, local
communities, and international organizations. Through the adoption of climate-resilient
agricultural practices and the implementation of robust mitigation strategies, Northern Nigeria
can protect its agricultural sector and foster long-term sustainable development amidst the
growing climate crisis.

IIARD - International Institute of Academic Research and Development Page 123



pack://file%3a,,root,data,user,0,documents.excel.word.office,files,.tmpint,e725c8de-e866-4e51-bacd-15d92896e8df.docx/word/numbering.xml

IIARD International Journal of Geography & Environmental Management
Vol. 11 No. 2 2025 E-ISSN 2504-8821 P-ISSN 2695-1878 www.iiardjournals.org Online Version

References

Adams R, McCarl B, Segerson K, Rosenzweig C, Bryant KJ, Dixon BL, Conner R, Everson RE,
Ojima D 1999. The economic effect of climate change on United States agriculture. In: R
Mendelsohn, J Neuman (Eds.): The Impact of Climate Change on the United States
Economy. Cambridge, UK: Cambridge University, pp. 18-54.

Adejuwon SA 2004. Impact of climate variability and climate change on crop yield in Nigeria.
Contributed Paper to Stakeholders Workshop on Assessment of Impact and Adaptation to
Climate Change (AIACC): 2-8.

Alvaro C, Tingju Zhu, Katrin R, Richard SJ, Claudia R 2009. Economy-wide Impact of Climate
Change on Agriculture in Sub-Saharan Africa International Food Policy Research
Institute (IFPRI). Discussion Paper 00873:1.

CGIAR 2008. Consultative Group on International Agricultural Research: “ The Challenge of
Climate Change; Poor farmers at risk” . From <www.cgiar.org/ 4-6> (Retrieved on 10
February, 2010)

De Wit M, Stankeiwicz J 2006. Changes in surface water supply across Africa with predicted,
climate change. Science, 311: 1917-1931.

Fasona MJ, Omojola SA 2005. Climate Change Human Security and Communal Clashes in
Nigeria. An International Workshop Holmen Fjord Hotel, Asker, near Oslo, 21— 23 June
2005.

Federal Government of Nigeria (FGN) 1999. Drought Management in Nigeria; What Can People
do to Minimize Its Impact? Abuja: Federal Ministry of Environment.

Federal Ministry of Environment 2004: Abuja. From <WWW.
nigeria.com.ngcichng.org./ccinfo.php> (Retrieved on May 20, 2004). IFPRI 20009.
Climate Change Impact on Agriculture and Costs of Adaptation. Food Policy Report.
Washington, D.C.:

International Food Policy Research Institute (IFPRI).
Intergovernmental Panel on Climate Change 2007 (IPCC) “ Fourth Assessment Report” .
From <www.ipcc.ch.> (Retrieved on July 2 2009)

Kandlinkar M, Risbey J 2000. Agricultural Impacts of Climate Change; if adaptation is the
answer, what is the question? Climate Change, 45: 529-539.

IIARD - International Institute of Academic Research and Development Page 124



pack://file%3a,,root,data,user,0,documents.excel.word.office,files,.tmpint,e725c8de-e866-4e51-bacd-15d92896e8df.docx/word/numbering.xml

IIARD International Journal of Geography & Environmental Management
Vol. 11 No. 2 2025 E-ISSN 2504-8821 P-ISSN 2695-1878 www.iiardjournals.org Online Version

King D 2004. Climate change science: Adapt, mitigate or ignore? Science, 303: 176-177.
Maddala GS 2001. Introduction to Econometrics. 3rd Edition. England: John Wiley and
Sons Ltd.

Manyong VM, Ikpi A, Olayemi JK, Yusuf SA, Omonoma BT, Okoruwa V, ldachaba FS 2005.
Agriculture in Nigeria: Identifying Opportunities for Increased Commercialization and
Investment in USAID/IITA/UI Project Report Ibadan, Nigeria

Rastogi, C. (2018). M-kopa solar: lighting up the dark continent. South Asian Journal of
Business and Management Cases, 7(2), 93-103.
https://doi.org/10.1177/2277977918774648

Rizkiawan, M. and Prakoso, A. (2022). Paris agreement 2015: formulating indonesia’ s efforts
and challenges in facing climate change. Interdisciplinary Social Studies, 1(7), 850-859.
https://doi.org/10.55324/iss.v1i7.169

Rodriguez-Gamez, M., Vazque-Pérez, A., Torres-Pérez, M., & Alvarez, J. (2022). Local
development applied to the energy scheme using the geographic information system for
decision making. International Journal of Electrical and Computer Engineering (ljece),
12(4), 3343. https://doi.org/10.11591/ijece.v12i4.pp3343-3351

Samuwali, J. and Hills, J. (2018). Assessing climate finance readiness in the asia-pacific region.
Sustainability, 10(4), 1192. https://doi.org/10.3390/su10041192

Sarmiento, L., Burandt, T., Loffler, K., & Oei, P. (2019). Analyzing scenarios for the integration
of renewable energy sources in the mexican energy system—an application of the global
energy system model (genesys-mod). Energies, 12(17), 3270.
https://doi.org/10.3390/en12173270

Schloesser, T. and Schulz, K. (2022). Distributed ledger technology and climate finance., 265-
286. https://doi.org/10.1007/978-981-19-2662-4 13

Schwerhoff, G. and Sy, M. (2017). Financing renewable energy in africa — key challenge of the
sustainable development goals. Renewable and Sustainable Energy Reviews, 75, 393-401.
https://doi.org/10.1016/j.rser.2016.11.004

IIARD - International Institute of Academic Research and Development Page 125



pack://file%3a,,root,data,user,0,documents.excel.word.office,files,.tmpint,e725c8de-e866-4e51-bacd-15d92896e8df.docx/word/numbering.xml

IIARD International Journal of Geography & Environmental Management
Vol. 11 No. 2 2025 E-ISSN 2504-8821 P-ISSN 2695-1878 www.iiardjournals.org Online Version

Shen, W. and Power, M. (2016). Africa and the export of china’ s clean energy revolution. Third
World Quarterly, 38(3), 678-697. https://doi.org/10.1080/01436597.2016.1199262

Sheriffdeen, M., Nurrochmat, D., Perdinan, P., & Gregorio, M. (2020). Indicators to evaluate the
institutional effectiveness of national climate financing mechanisms. Forest and Society,
358-378. https://doi.org/10.24259/fs.v4i2.10309

Steckel, J., Jakob, M., Flachsland, C., Kornek, U., Lessmann, K., & Edenhofer, O. (2016). From
climate finance toward sustainable development finance. Wiley Interdisciplinary Reviews
Climate Change, 8(1). https://doi.org/10.1002/wcc.437

Sweerts, B., Longa, F., & Zwaan, B. (2019). Financial de-risking to unlock africa's renewable
energy potential. Renewable and Sustainable Energy Reviews, 102, 75-82.
https://doi.org/10.1016/j.rser.2018.11.039

Taghizadeh-Hesary, F. and Yoshino, N. (2020). Sustainable solutions for green financing and
investment in renewable  energy  projects. Energies, 13(4), 788.
https://doi.org/10.3390/en13040788

Tolliver, C., Keeley, A., & Managi, S. (2019). Green bonds for the paris agreement and
sustainable  development goals. Environmental Research  Letters, 14(6),
064009.https://doi.org/10.1088/1748-9326/ab1118

Tshidavhu, F. and Khatleli, N. (2020). An assessment of the causes of schedule and cost
overruns in south african megaprojects: a case of the critical energy sector projects of
medupi and kusile. Acta Structilia, 27(2), 119-143.
https://doi.org/10.18820/24150487/as27i1.5

Ukoba, K.O., Eloka-Eboka, A.C. and Inambao, F.L., 2017. Review of solar energy inclusion in
Africa: a case study of Nigeria.

Waheed, S. and Waheed, H. (2022). Impact of climate finance on gender equity for sustainable
global development: can aid for climate action also aid gender equity?. Brazilian Journal
of Science, 1(7), 82-94. https://doi.org/10.14295/bjs.v1i7.145

IIARD - International Institute of Academic Research and Development Page 126



pack://file%3a,,root,data,user,0,documents.excel.word.office,files,.tmpint,e725c8de-e866-4e51-bacd-15d92896e8df.docx/word/numbering.xml

