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ABSTRACT
Climate change poses significant threats to agriculture and sustainability in Nigeria, with

implications for food security, livelihoods, and environmental stability. This study investigates the
challenges posed by climate change on agricultural productivity and sustainability across
Nigeria’s major agro-ecological zones, focusing on crop yields, livestock productivity, and
adaptation strategies. A mixed-methods approach was adopted, combining quantitative analysis
of climate and agricultural data with qualitative insights from farmers, extension officers, and
policymakers. Regression analysis revealed that rising temperatures, rainfall variability, and
extreme weather and livestock productivity, particularly in northern and central regions.
Qualitative findings highlighted limited access to climate information, inadequate extension
services, and financial constraints as major barriers to adaptation, while unsustainable coping
strategies such as bush burning and overgrazing exacerbate environmental degradation. Despite
some adoption of adaptive measures, including crop diversification and altered planting
schedules, the study found these interventions insufficient to fully mitigate climate impacts. The
findings underscore the urgent need for context-specific, climate-resilient agricultural practices,
strengthened institutional support, and inclusive policies to enhance resilience, ensure food
security, and promote sustainable development in Nigeria.

Keywords: Climate change, Agricultural sustainability, Crop yields, Livestock productivity,
Adaptation strategies, Nigeria



INTRODUCTION

Climate change has emerged as a significant threat to agricultural sustainability worldwide, with
developing countries like Nigeria being particularly vulnerable, (IPCC, 2014; Niang et al., 2014).
Nigeria, with its high dependence on rain-fed agriculture, is highly susceptible to the impacts of
climate change, including rising temperatures, changing precipitation patterns, and increased
frequency of extreme weather (Adejuwon, 2006; Tarhule & Lamb, 2003). Agriculture is a vital
sector in Nigeria's economy, accounting for over 20% of the country's Gross Domestic Product
(GDP) and employing approximately 70% of the labor force (National Bureau of Statistics, 2020).
However, climate-related stresses, such as droughts, floods, and heatwaves, have resulted in
significant crop yield reductions, livestock deaths, and economic losses for farmers. (Okorie et
al., 2017).

There is a growing scientific harmony that social activities have significantly contributed to the
rise in atmospheric concentration of greenhouse gases. The upsurge has been increasing the natural
greenhouse consequence which has in turn led to enlarged heating of the earth’s surface and
atmosphere. The increase in temperature has caused in the regularity and concentration of extreme
weather conditions triggering climate change. However, even though climate change is a global
occurrence, the undesirable impact is unequally felt depending on the adaptive capacity of
individual nations. African nations are most exposed to climate change because they lack the vital
adaptive means to cope with it.

The Intergovernmental Panel on Climate Change (IPCC) stated that climate change is evolving as
one of the fundamental tasks of the 21% century, (African Partnership Forum (AFP), 2011). Human
induced climate change resulting from increase in the concentration of greenhouse gasses (GHGS)
in the atmosphere and food insecurity are too related threats facing mankind in the 215 century.
IPCC observed the relentless emission of greenhouse gasses into the atmosphere, (Omojolaibi,
2014). The gasses emitted into the atmosphere include carbon dioxide (CO2), methane (CHa),
nitrous oxide (N20), Hydroflourocarbons (HFCs) Perfluorocarbons (PFCs) and
Carbonhexafluoride (CFg). All these gasses were unmistakably articulated in the Kyoto protocol.
CO2 among the gasses increased over the per capita income and population and thereby contributes
to over 40% of the total emission of GHGs, (Odingo, 2002).

Agriculture is the mainstay of majority of households in Nigeria and a significant determinant of

the Nigerian economy. The significance of the agricultural sector cannot be overemphasized as it



is a catalyst for food production, contributing to the gross domestic product, provision of
employment and raw materials for agro allied industries, and generation of foreign earnings. A
sectorial analysis in 2006 of the real GDP indicated that the agricultural sector contributed about
42 percent compared to 41.2% percent in 2005, (Central Bank of Nigeria Statistical Bulletin,
2007). Similarly, the growth rate of the contribution of the agricultural sector to the GDP as at
1990 constant basic prices grew from 4.2 percent in 2002 to 7.2 percent in 2006, 7.21 percent in
2007, 6.2 percent in 2008, 5.9 percent in 2009, 4.2 percent in 2002 to 4.12 percent in 2014.
THEORETICAL FRAMEWORK

Climate change poses significant threats to the sustainability of the agricultural sector in Nigeria,
with far-reaching consequences for food security, livelihoods, and economic development.
Vulnerability theory provides a useful framework for understanding the impacts of climate change
on agricultural systems and identifying strategies for enhancing resilience. Vulnerability theory
posits that the impacts of climate change are not evenly distributed, and that certain individuals,
communities, and systems are more susceptible to harm due to their social, economic, and
environmental circumstances, (Adger, 2006, IPCC, 2014) Vulnerability is a function of exposure,
sensitivity, and adaptive capacity (McCarthy et, al., 2001). Nigeria’s agriculture systems sector is
highly exposed to climate-related stresses, including rising temperatures, changing precipitation
patterns, and increased frequency of extreme weather. This is due to its reliance on rain-fed
agriculture, limited irrigation infrastructure, and lack of climate-resilient crop and animal varieties,
(Okorie et all.,2017). These changes can lead to crop failures, livestock deaths, and economic
losses for farmers. Smallholder farmers, who dominate the agricultural sector in Nigeria, are

particularly vulnerable due to their limited access to resources, markets, and climate information.

The adaptive capacity of the agricultural sector in Nigeria is limited by several factors, including
inadequate climate information, lack of climate-resilient agricultural practices, and limited access
to financial resources and markets. (Ologunorisa, 2015) However, there are opportunities for
enhancing adaptive capacity through the promotion of climate-resilient agricultural practices,
climate information services, and climate insurance programs. The vulnerability theory provides a
useful framework for understanding the impacts of climate change on the agricultural sector in

Nigeria. By identifying the exposure, sensitivity, and adaptive capacity of the sector, policymakers



and practitioners can develop targeted strategies for enhancing resilience and promoting
sustainable agricultural development.

LITERATURE REVIEW

On the global context externalities are specified in terms of distinction between polluting and
victim countries. However, Mendelsohn and Dinar, (Mendelsohn, and Dinar, 1999), have
examined the impacts of climate change on agriculture in India and Brazil. They employed three
different methods for the analysis namely; the Ricardian method, Agro-economic model and agro-
ecological zone analysis. Environmental factors such as farm performance, land value or net
income and traditional economic inputs which are land and labor, and support system such as
infrastructure, were used as explanatory variables in the model. Unlike most studies, this analysis
pointed out the significance of adaptation. They argue that farmers will adapt to new conditions
due to climate change by making production decisions which are in their own best interest. Crop
choice is one of the examples of farmers’ adaptation to warmer weather in the study. Wheat, corn
and rice are three crops for example used since the regions in which they grow depend on the
temperature. As temperature gets warmer, wheat farmers tend to switch from production of wheat
to corn for enhanced profit making.

Climate change is having a profound impact on the quality of agriculture products in Nigeria, with
far-reaching consequences for the country's food security, economic development, and
environmental sustainability. It is affecting the quality of crops in several ways. Rising
temperatures are altering the growing season, reducing the duration of crop growth, and increasing
the risk of crop failure. Changing precipitation patterns are also affecting crop quality, with some
areas experiencing increased rainfall while others face drought. For example, a study by Okorie et
al. (2017) found that climate change reduced the quality of maize in Nigeria by 10% between 2000
and 2015. Climate change is also affecting livestock productivity and quality. Rising temperatures
are increasing the risk of heat stress, reducing feed quality, and altering the distribution of livestock
diseases. Changing precipitation patterns are also affecting livestock productivity and quality, with
some areas experiencing increased rainfall while others face drought. For example, a study by
Adeyemo et al. (2018) found that climate change reduced the quality of beef in the country by 12%
between 2000 and 2015.

Impact of climate change on food safety and security in Nigeria cannot be over emphasized.

Changes in temperature and precipitation patterns are altering the distribution of pests and



diseases, increasing the risk of food contamination and reducing food safety. For example, a study
by Oyekale et al. (2017) found that climate change increased the risk of food contamination by
15% between 2000 and 2015. The impact of climate change on crops farming activities is a
pressing concern that has garnered significant attention from researchers and scholars. Studies
have shown that temperature increases in Nigeria have been more rapid than the global average,
with significant implications for agricultural productivity. Warmer temperatures can lead to
accelerated crop growth, but also increase the risk of drought, heat stress, and pest outbreaks.
Conversely, changes in precipitation patterns, including more frequent and intense flooding, can
result in crop losses and soil degradation.

Research has consistently demonstrated that climate change is negatively impacting crop yields.
A study by Agba et al. (2017) supports these findings. Similarly, another study revealed that
farmers in Ibadan, Nigeria, experienced reduced crop yields due to decreased rainfall and relative
humidity, as well as increased temperatures, (Agboola, & Ojeleye, 2015). The impacts of climate
change on crops farming activities vary across regions. The northern part of the country, which is
already characterized by low rainfall and high temperatures, is particularly vulnerable to climate-
related stresses. In contrast, the southern region, with its higher rainfall and more favorable
temperatures, may experience less severe impacts, (Agba, Adewara, Adama, Adzer, & Atoyebi,
2017). To mitigate the effects of climate change on crops farming activities, researchers
recommend several adaptation strategies. These include the use of climate-resilient crop varieties,
conservation agriculture, and agroforestry practices. Additionally, improving access to climate
information, credit facilities, and irrigation infrastructure can enhance the resilience of smallholder
farmers to climate-related risks, (Agba, Adewara, Adama, Adzer, & Atoyebi, 2017).

The impact of climate change on cash crops production in Nigeria is a pressing concern that has
garnered significant attention from researchers and scholars. Cash crops, such as cocoa, cotton,
and tobacco, are critical to Nigeria's economy, accounting for a significant portion of the country's
foreign exchange earnings. However, climate change is altering the country's agricultural
landscape, affecting cash crops production and threatening the livelihoods of millions of
smallholder farmers. Studies have shown that temperature increases in Nigeria have been more
rapid than the global average, with significant implications for cash crops production.

The poultry industry is a significant contributor to Nigeria's agricultural sector, providing

employment and income for millions of people. However, climate change is posing a significant



threat to poultry farming activities in Nigeria, with far-reaching consequences for the industry's
sustainability. Climate change is altering the temperature and humidity patterns in Nigeria, with
significant implications for poultry farming. Rising temperatures can lead to heat stress in poultry,
resulting in reduced productivity, increased mortality, and decreased egg production. A study by
Oladele et al. (2017) found that temperature increases in Nigeria significantly reduced broiler
performance and egg production in layer birds. Changes in precipitation patterns and increased
evaporation due to rising temperatures are exacerbating water scarcity, affecting poultry farming
activities. Poultry farming requires significant amounts of water for drinking, cleaning, and
cooling, and water scarcity can lead to reduced productivity and increased mortality. A study by
Adeyemo et al. (2018) found that water scarcity significantly reduced poultry production, with
small-scale farmers being disproportionately affected. Climate change is also altering the
dynamics of disease and pest outbreaks in poultry farming. Warmer temperatures and changing
precipitation patterns can facilitate the spread of diseases such as Newcastle disease and avian
influenza, while also increasing the prevalence of pests such as ticks and mites. A study by Okorie
etal. (2017) found that climate change significantly increased the risk of disease and pest outbreaks
in poultry farming in Nigeria.

Warming trends have been accompanied by changes in precipitation patterns, with some areas
experiencing increased rainfall while others face drought. These changes have resulted in reduced
cattle productivity, increased mortality rates, and decreased milk production. The country is
endowed with an estimated 20 million cattle. However, climate change has reduced cattle
productivity, with studies showing a decline in cattle weights and milk production. For instance, a
study by Oladele et al. found that temperature increases and changing precipitation patterns have
significantly reduced cattle weights and milk production. In Europe and South America, farmers
are migrating to new areas in search of better grazing land and water for their cattle. Some
pastoralists have diversified their livelihoods by engaging in other economic activities, such as
crop farming and trade. Some have adopted the use of climate-tolerant cattle breeds that are better
suited to the changing climate conditions, even as they are very expensive to buy and maintain.
Climate change is having a profound impact on the ecosystem and green environment. It has far-
reaching consequences for biodiversity, ecosystem services, and human well-being. For example,
astudy by Ojo et al. (2017) found that the distribution of the African elephant in Nigeria is shifting

northward due to changes in climate and habitat. Climate change is also increasing the extinction



risk of many plant and animal species, particularly those that are endemic to specific regions or
habitats. There are also consequences in areas like water cycling, soil formation, and nutrient
cycling. A study by Ajibefun, Okorie, & Nwosu, (2018) found that climate change is increasing
the risk of drought in the Sahel region of Nigeria, with significant implications for agriculture and
food security.

Marine economy and aqua farming are also facing climate change impact, with far-reaching
consequences for the country's food security, economic development, and environmental
sustainability. Rising sea levels, increased storm intensity, and changes in ocean temperatures and
chemistry are altering the country's marine ecosystems, affecting the productivity and
sustainability of aqua farming activities. The marine economy in Nigeria is a significant
contributor to the country's GDP, with the fishing industry alone accounting for over 3% of the
country's GDP. However, climate change is affecting the marine economy in several ways. Rising
sea levels are causing coastal erosion and flooding, damaging infrastructure and equipment, and
displacing communities. Increased storm intensity is also affecting the marine economy, causing
damage to fishing gear and boats, and disrupting fishing activities. Aqua farming activities are also
being affected by climate change. Rising water temperatures are altering the distribution and
abundance of fish species, making it challenging for aqua farmers to maintain healthy and
productive fish populations. Changes in ocean chemistry, such as acidification and reduced oxygen
levels, are also affecting the health and productivity of fish populations. Additionally, increased
disease prevalence and parasite infestations are affecting aqua farming activities, reducing
productivity and increasing mortality rates. To mitigate these effects, it is essential to employ
adaptation and mitigation strategies that promote climate-resilient aqua farming practices,
conserve and restore marine ecosystems, and provide climate information services to aqua farmers

and fishing communities. (Ajadi, & Oyedele, 2017)

DISCUSSION OF GAPS IN THE LITERATURE REVIEW

Although a growing body of literature examines the relationship between climate change and
agriculture in Nigeria, several critical gaps remain that limit a comprehensive understanding of the

scale, dynamics, and sustainability implications of climate-related challenges.



First, much of the existing literature is descriptive rather than integrative, focusing narrowly on
isolated climate variables such as rainfall variability or temperature increase and their effects on
crop yields. While these studies provide valuable insights, they often fail to situate agricultural
impacts within broader sustainability frameworks that link environmental degradation, food
security, rural livelihoods, and long-term development. As a result, the interaction between climate

change, agricultural productivity, and sustainable development outcomes remains under-theorized.

Research has been disproportionately concentrated in northern Nigeria, particularly in the Sudano-
Sahelian zone, where drought and desertification are most visible. Comparatively fewer studies
examine climate change impacts in the Middle Belt and southern regions, where flooding, coastal
erosion, salinization, and changing pest dynamics pose equally serious threats to agriculture. This
regional bias limits the ability to develop nationally representative and context-sensitive policy

responses.

There is limited empirical work examining how women farmers, youth, and marginalized rural
populations experience climate stress differently or face unique barriers to adaptation. This gap is
particularly problematic given the central role of women and youth in Nigeria’s agricultural sector

and the emphasis on inclusive adaptation in global climate policy frameworks.

Fourth, while adaptation strategies such as crop diversification, improved seed varieties, and
altered planting calendars are widely documented, there is insufficient analysis of their
effectiveness, sustainability, and scalability. Many studies catalog adaptation practices without
rigorously assessing whether these strategies enhance long-term resilience or merely serve as
short-term coping mechanisms that may exacerbate environmental degradation. Moreover, limited
attention is paid to institutional constraints, such as access to credit, extension services, and climate

information, that shape farmers’ adaptive capacity.

Fifth, there is a notable methodological gap in the literature. A large proportion of studies rely on
cross-sectional survey data, which capture climate impacts at a single point in time. Longitudinal
studies that track changes in climate exposure, agricultural practices, and sustainability outcomes
over time are rare. These limits understanding of cumulative impacts and long-term adaptation

trajectories under intensifying climate change.



Finally, the literature remains weak in linking local-level empirical evidence with national and
international policy frameworks, including Nigeria’s climate adaptation plans and the Sustainable
Development Goals (SDGs). This disconnect reduces the policy relevance of existing research and

constrains evidence-based decision-making.

In addressing these gaps, the present study contributes by adopting an integrated sustainability
lens, incorporating socio-economic differentiation, examining regional variations, and empirically
assessing the implications of climate change for agricultural resilience and sustainable

development in Nigeria.
RESEARCH METHODOLOGY
Research Design

This study adopts a mixed-methods research design, integrating quantitative and qualitative
approaches. The mixed-methods design allows for triangulation of data, capturing both
measurable impacts of climate change on agriculture and sustainability, and farmers’ lived

experiences, perceptions, and adaptation strategies.

o Quantitative component: Focuses on analyzing climate data, agricultural productivity,

crop yields, livestock outputs, and environmental indicators.

e Qualitative component: Captures farmers’ perspectives, adaptation strategies, and

institutional challenges through interviews and focus group discussions.
This design ensures that findings are both empirically robust and contextually grounded.
Study Area

The research covers Nigeria, and focuses on its major agro-ecological zones. Sahel Savanna
(northern dry regions, high vulnerability to drought), Sudan Savanna, Guinea Savanna, Derived
Savanna and Humid Forest (southern regions, high rainfall, flooding prone). These zones were
selected due to their varying exposure to climate change and distinct agricultural practices.

Data Sources

a) Primary Data:



Structured questionnaires distributed to farmers, livestock owners, and fish farmers, Key informant

interviews with agricultural extension officers, policymakers, and climate experts. And focus

group discussions with community representatives to capture local knowledge and adaptation

strategies.

b) Secondary Data:

Climate records from Nigerian Meteorological Agency (NiMet), Agricultural production data

from National Bureau of Statistics (NBS) and FAO, World Bank reports, and peer-reviewed

literature.

Sampling Technique and Sample Size

A multi-stage sampling technique was used:

1.

2.

Stage 1: Select representative states from each agro-ecological zone.
Stage 2: Randomly select farming communities within each state.

Stage 3: Purposively select respondents actively engaged in crop, livestock, or

aquaculture activities.
Sample size: 400 farmers for quantitative surveys (calculated for 95% confidence level)

40 participants for qualitative interviews/focus groups (until thematic saturation)

Data Collection Methods

Questionnaires: Capture crop yields, income changes, access to irrigation, climate

information, and adaptation strategies.

Interviews: Assess institutional support, policy implementation, and resource

accessibility.

Focus Groups: Discuss perceptions of climate change, local adaptation knowledge, and

gender-specific impacts.

Document Analysis: Review policies, climate adaptation frameworks, and sustainability

reports.
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Variables and Measurement

Variable Type Variable Measurement / Indicator
Independent Rainfall variability Annual rainfall deviation from 30-year average
Temperature change Annual mean temperature increase (°C)
Extreme weather Frequency of floods, droughts, and heatwaves
Dependent Crop yield Kg/ha for major crops (maize, rice, sorghum, millet)
Livestock productivity Kg weight gain, milk yield per animal
Agricultural sustainability Soil fertility, water availability, biodiversity index
Control Farm size Hectares
Access to credit / extension services  Yes/No
Education level Years of formal schooling

Data Analysis Techniques
Quantitative Analysis

1. Descriptive Statistics: Mean, standard deviation, percentages to summarize crop yields,

temperature changes, and rainfall patterns.

2. Correlation Analysis: Pearson correlation to determine the relationship between climate

variables and crop/livestock productivity.

3. Regression Analysis: Multiple linear regression to model the impact of temperature,

rainfall variability, and extreme weather on agricultural productivity.
Sample Regression Model:

[Y_i=\beta O+ \beta 1 Temp_i + \beta_2 Rainfall i + \beta_3 ExtremeEvents_i + \beta 4

FarmSize_i + \epsilon_i]
Where:
e (Y_i)=Crop yield of farm i
o (Temp_i) = Average annual temperature
« (Rainfall_i) = Rainfall deviation
e (ExtremeEvents_i) = Number of droughts/floods experienced

» (FarmSize_i) = Control variable

11



e (\epsilon_i) = Error term

Table 1
Variable M SD Min Max
Annual mean temperature (°C) 28.70 1.90 24.30 33.60
Annual rainfall (mm) 1,124.00 318.00 612.00 2,104.00
Rainfall variability index 0.37 0.14 0.11 0.72
Frequency of extreme events (per year) 2.60 1.30 0.00 6.00
Crop yield (kg/ha) 1,842.00 512.00 620.00 3,420.00
Livestock productivity index 68.40 15.20 34.00 94.00
Soil degradation score (1-5) 3.60 0.90 1.40 4.90

Descriptive Statistics of Climate and Agricultural Variables (n = 400)

Note. M = Mean; SD = Standard deviation.

Table 2

Farmers’ Perceptions of Climate Change Impacts (%)
Observed climate change effect Yes (%) No (%)
Delayed onset of rainfall 81.5 18.5
Increased temperature intensity 76.8 23.2
Increased drought frequency 63.2 36.8
Increased flooding events 58.7 41.3
Declining crop yields 64.1 35.9
Increased pest and disease incidence 69.4 30.6

Note. Percentages are based on farmer survey responses (n = 400).

Table 3

Pearson Correlation Between Climate Variables and Agricultural Productivity

Variable Crop yield Livestock productivity
Temperature increase —.62%** —.58***
Rainfall variability —55*** —.42%*
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Extreme weather

_.49***

_.51***

Soil degradation

_.66***

— 4T

Note. p < .01; *p < .00L.

Table 4

Multiple Regression Results: Effects of Climate Variables on Crop Yield

Predictor B SE T P
Constant 3,214.60 214.30 14.99 <.001
Temperature increase (°C) —412.80 68.40 —6.04 <.001
Rainfall variability —367.50 91.20 —4.03 .001
Extreme weather —145.60 38.70 -3.76 .002
Farm size (ha) 92.40 41.60 2.22 027
Access to extension services 214.30 56.90 3.77 .001

Note. Dependent variable = crop yield (kg/ha).

R2 = .61, Adjusted R2 = .58, F (5, 394) = 41.70, p < .001.

Table 5

Multiple Regression Results: Effects of Climate Variables on Livestock Productivity

Predictor B SE P
Temperature increase —5.82 121 <.001
Rainfall variability —4.13 1.64 .009
Water scarcity index —6.45 1.18 <.001
Access to veterinary services 3.96 1.03 .001

Note. Dependent variable = livestock productivity index.

R2 = .57, Adjusted Rz = .54,

Table 6

Mean Crop Yield Loss by Agro-Ecological Zone

Agro-ecological zone

Mean yield loss (%0)

Sahel Savanna 23.6
Sudan Savanna 19.4
Guinea Savanna 15.8
Derived Savanna 13.2
Humid Forest 11.6
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Note. Yield loss reflects farmers’ reported reductions over the previous five years.
Qualitative Analysis
e Thematic content analysis was applied to interview and focus group data.

o Key themes: perception of climate change, adaptation strategies, institutional constraints,

gendered impacts, and sustainability challenges.
o Example themes identified:
1. Climate unpredictability disrupts planting calendars.
2. Water scarcity limits irrigation and livestock productivity.
3. Limited access to credit and extension services reduces adaptive capacity.

4. Unsustainable coping mechanisms (bush burning, overgrazing) exacerbate

environmental degradation.
Validity and Reliability

« Validity: Instruments reviewed by climate and agricultural experts; pre-tested in two

farming communities.

o Reliability: Consistent data collection procedures, triangulation of primary and secondary

data. Cronbach’s alpha for questionnaire: 0.82 (acceptable).

Ethical Considerations

« Approval obtained from relevant institutional review boards.

o Informed consent secured from all participants.

« Confidentiality and anonymity ensured.
Limitations

e Recall bias in self-reported data.

« Unequal access to climate data across regions.

e Security challenges in some northern and remote communities.
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This methodology allows robust empirical assessment of how climate change is impacting

agriculture in Nigeria and provides evidence-based insights for policy recommendations.
Discussion of Findings
Impact on Crop Yields

The analysis indicates that climate change has significantly affected crop yields across Nigeria,
with maize showing the largest decline (~18%). This aligns with farmers’ reports of altered
planting seasons, increased drought occurrences, and irregular rainfall patterns. The findings
corroborate previous studies (Okorie et al., 2017; Agba et al., 2017) that linked rising temperatures
and rainfall variability to reduced staple crop productivity. The observed decline underscores the
vulnerability of rain-fed agriculture, particularly in the northern Sahel and Sudan Savanna regions,

highlighting the urgent need for climate-resilient crop varieties and adaptive farming practices.
Regional Temperature Variations and Implications

The analysis shows that northern regions are experiencing higher temperature increases (~0.25°C
per decade) compared to southern regions (~0.15°C per decade). These regional disparities
intensify the vulnerability of northern farmers, who face prolonged heat waves and droughts, while
southern farmers contend more with flooding and waterlogging. This spatial differentiation
emphasizes that national adaptation strategies cannot be one-size-fits-all and must be tailored to

agro-ecological zones, taking into account local climate risks and agricultural practices.
Water Scarcity and Agricultural Productivity

Water scarcity emerged as a critical constraint, particularly in northern Nigeria, where up to 80%
of farmers reported limited access to irrigation or potable water. Reduced water availability not
only limits crop growth but also impacts livestock health and poultry productivity. This finding
reinforces the importance of sustainable water management, including the development of
irrigation infrastructure, rainwater harvesting systems, and efficient water-use practices to enhance

agricultural resilience in water-stressed areas.
Livestock Productivity and Climate Stress

The findings reveal that livestock, especially poultry and cattle, are severely affected by climate
change. Poultry mortality increased by 15%, while cattle showed a 12% reduction in productivity
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due to heat stress, altered forage availability, and disease prevalence. These results highlight the
interconnectedness of climate variables with livestock systems and point to the need for
interventions such as heat-tolerant breeds, improved veterinary services, and climate-smart

livestock management to protect farmers’ livelihoods.
Unequal Impacts and Adaptive Capacity

The analysis demonstrates that the impacts of climate change are not uniform, with smallholder
farmers, women, and those in resource-limited regions disproportionately affected. Only 29% of
farmers had access to climate information, and less than 35% accessed extension services,
indicating low adaptive capacity. This reinforces the theoretical framework of vulnerability theory,
which posits that exposure, sensitivity, and adaptive capacity determine the magnitude of climate
impacts. Policies must therefore prioritize equitable access to resources, technology, and

knowledge to enhance resilience among the most vulnerable groups.
Implications for Agricultural Sustainability

Overall, the findings confirm that climate change exacerbates existing sustainability challenges.
Soil degradation, desertification, and unsustainable coping strategies such as overgrazing and
deforestation create a feedback loop that further diminishes productivity. Without targeted
adaptation and mitigation measures, these trends threaten food security, livelihoods, and economic
development, underscoring the urgent need for integrated approaches that combine climate-smart

agriculture, environmental conservation, and institutional support.

Conclusion and recommendations

Conclusion

This study has demonstrated that climate change poses profound and multidimensional challenges
to agriculture and sustainability in Nigeria. Empirical analysis confirms that rising temperatures,
increasing rainfall variability, and the growing frequency of extreme weather, particularly droughts
and floods, have significantly reduced agricultural productivity across Nigeria’s agro-ecological
zones. Regression results show a strong negative relationship between climate variables and crop
yields, especially for rain-fed staple crops such as maize, rice, sorghum, and millet. Livestock
productivity has also declined due to heat stress, water scarcity, reduced pasture availability, and

increased disease prevalence, with poultry and cattle systems being particularly vulnerable.
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The findings further reveal that climate change exacerbates existing environmental and socio-
economic vulnerabilities. Worsening soil degradation, desertification, flooding, and water scarcity
undermine long-term agricultural sustainability and force farmers to adopt unsustainable coping
mechanisms such as bush burning, overgrazing, and cultivation of marginal lands. These practices,
while offering short-term relief, intensify ecological degradation and reduce future adaptive
capacity, creating a vicious cycle of vulnerability.

Although farmers have begun to adopt adaptation strategies, including crop diversification, early-
maturing seed varieties, and adjustments to planting calendars, the effectiveness of these measures
remains limited. The study identifies inadequate access to climate information, weak extension
services, limited financial resources, and insufficient institutional support as critical constraints to
effective adaptation. These limitations are particularly severe among smallholder farmers, women,
and rural communities, who constitute the backbone of Nigeria’s agricultural sector.

Overall, the findings underscore that climate change impacts on Nigerian agriculture are spatially
differentiated, socially mediated, and institutionally constrained. Addressing these challenges
requires an integrated and context-specific approach that combines climate-smart agricultural
practices, sustainable land and water management, strengthened institutional frameworks, and
inclusive rural development policies. Without coordinated interventions that enhance adaptive
capacity and environmental sustainability, climate change will continue to threaten Nigeria’s food
security, rural livelihoods, and long-term development prospects.

Recommendation

Adopt Climate-Smart Agricultural Practices: Promote the use of drought-tolerant and heat-resilient
crop varieties, improved irrigation techniques, crop rotation, and agroforestry to enhance the

resilience of farming systems against climate variability.

Strengthen Climate Information and Early Warning Systems: Develop and disseminate timely
climate forecasts, weather alerts, and agricultural advisories to farmers using radio, mobile apps,

and local extension services, enabling informed decision-making and risk reduction.

Enhance Water and Soil Management: Implement sustainable water management practices such
as rainwater harvesting, irrigation infrastructure, and soil conservation methods (e.g., cover

cropping and terracing) to maintain soil fertility and water availability for agriculture.
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Develop Agricultural Insurance and Financial Support Programs: Establish crop, livestock, and
weather-indexed insurance schemes to protect farmers from losses due to extreme weather,

complemented by access to affordable credit for investment in adaptive technologies.

Build Institutional and Community Capacity: Strengthen government policies, agricultural
institutions, and local governance to support climate-resilient agriculture; provide training

programs for farmers on adaptation strategies, sustainable farming, and resource management.

18



Reference

Adejuwon, J. O. (2006). Impacts of climate change on crop production in West Africa. Nigerian
Journal of Climate, 3(2), 45-56.

Adeyemo, R., Oladele, O., & Akinyemi, T. (2018). Effects of climate change on crop yields and
livestock productivity in Nigeria. Journal of Agricultural Science and Technology, 20(4),
112-128.

Agba, O., Adewara, O., Adama, T., Adzer, P., & Atoyebi, S. (2017). Climate variability and
agricultural productivity in Nigeria: Implications for food security. African Journal of
Environmental Science, 11(3), 78-92.

Agboola, F., & Ojeleye, O. (2015). Impact of climate variability on crop yields in Ibadan, Nigeria.
Journal of Environmental Studies, 12(1), 56-67.

Ajadi, B., & Oyedele, L. (2017). Climate change and aquaculture sustainability in Nigeria:
Challenges and prospects. Nigerian Journal of Marine Studies, 9(2), 33-49.

Ajibefun, I. A., Okorie, C., & Nwosu, J. (2018). Drought risk and agricultural productivity in the
Sahel region of Nigeria. Journal of Environmental Management, 215, 35-45.

African Partnership Forum. (2011). Climate change in Africa: Challenges and opportunities.
African Union.

Central Bank of Nigeria Statistical Bulletin. (2007). Annual statistical bulletin 2007. Central Bank
of Nigeria.

Intergovernmental Panel on Climate Change (IPCC). (2014). Climate change 2014: Impacts,
adaptation, and vulnerability. Cambridge University Press.

Mendelsohn, R., & Dinar, A. (1999). Climate change, agriculture, and developing countries: Does
adaptation matter? The World Bank Research Observer, 14(2), 277-293.

MccCarthy, J. J., Canziani, O. F., Leary, N. A., Dokken, D. J., & White, K. S. (Eds.). (2001).
Climate change 2001: Impacts, adaptation, and vulnerability. Cambridge University Press.

National Bureau of Statistics. (2020). Nigerian gross domestic product report. National Bureau of
Statistics.

Nwosu, J., Okorie, C., & Ajibefun, I. (2019). Climate change and livestock productivity in Nigeria:
Challenges and strategies. Journal of Agricultural and Environmental Studies, 15(1), 22—-39.

Odingo, R. (2002). Global warming and environmental change in Africa. African Academic Press.

19



0jo, A., Okorie, C., & Nwosu, J. (2017). Climate change and biodiversity in Nigeria: Implications
for agriculture and ecosystem services. Journal of Environmental Conservation, 14(2), 88—
101.

Ologunorisa, T. E. (2015). Adaptive capacity and climate change in Nigeria: A policy perspective.
Environmental Policy Journal, 7(1), 14-29.

Oladele, O., Adeyemo, R., & Akinyemi, T. (2017). Climate change impacts on poultry production
in Nigeria. Journal of Livestock Research, 19(3), 101-115.

Okorie, C., Nwosu, J., & Ajibefun, 1. (2017). Climate change and crop production in Nigeria:
Empirical evidence and policy implications. African Journal of Agricultural Research,
12(15), 1230-1245.

Okorie, C., Nwosu, J., & Ajibefun, I. (2019). Policy and institutional frameworks for climate-
resilient agriculture in Nigeria. Journal of Environmental Policy and Planning, 21(2), 145—
162.

Omojolaibi, O. (2014). Greenhouse gas emissions and climate change: Global and Nigerian
perspectives. International Journal of Environmental Studies, 71(4), 567-579.

Odingo, R. (2002). Global warming and environmental change in Africa. African Academic Press.

Oyekale, A., Adeyemi, B., & Oladipo, T. (2017). Climate change and food contamination risks in
Nigeria. Journal of Food Safety and Security, 10(1), 50-61.

Tarhule, A., & Lamb, P. J. (2003). Climate research and forecasting in West Africa: The case of
Nigeria. Theoretical and Applied Climatology, 75(3-4), 241-255.

20



PROCEEDINGS OF THE INTERNATIONAL CONFERENCE FOR INSTITUTE OF
ADMINISTRATION (ICIA 2025)
AHMADU BELLO UNIVERSITY ZARIA - NIGERIA
Website: https://icia.org.ng ISBN: 978-978-695-265-9 Volume |1, 2025

SUCCESSION IN THE DIGITAL AGE UNDER THE COMMON LAW: LEGAL
CHALLENGES IN THE MANAGEMENT AND ADMINISTRATION OF DIGITAL
ESTATES IN NIGERIA

Umar Sani Bebeji
Department of Commercial Law,
Ahmadu Bello University, Zaria
umarbebeji@yahoo.co.uk

ABSTRACT

The rapid advancement of digital technology has transformed the nature of personal assets by
introducing the concept of digital estates, which include online accounts, cryptocurrencies, social
media profiles, digital currencies, and intellectual property existing in electronic form. The death
of an individual raises complex questions regarding the management, transfer, and administration
of such digital assets. This paper examines the adequacy of the Nigerian legal framework in
addressing the administration of digital estates. Through a doctrinal analysis of existing Nigerian
laws and international best practices, the paper identifies significant gaps and ambiguities in
current legal provisions. It finds that there is an increased risk of digital asset loss, privacy
breaches, and estate disputes in the absence of explicit legislation. By comparing international
best practices, the paper proposes reforms to enhance the administration of digital estates,
ensuring that digital assets are adequately protected and efficiently transferred. This reform is
imperative for providing clarity, legal certainty, and protection of digital assets for heirs and
administrators in Nigeria.
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