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ABSTRACT 

Research Objective: This study investigated the multifaceted impact of climate change on 
agribusiness productivity in Kano State, Nigeria, focusing on key climatic variables such as 
temperature variability, rainfall patterns, drought and desertification, and flooding or extreme 
weather events. 

Methodology: A descriptive survey design was employed, using a structured questionnaire 
administered to 338 smallholder farmers. Responses were collected on a five-point Likert scale, 
with instrument reliability validated by Cronbach’s alpha values exceeding 0.70. Data were 
analyzed using descriptive statistics and Pearson correlation to assess the relationships between 
climate change indicators and crop yield. 

Findings: The study revealed that farmers perceive drought, desertification, and irregular rainfall 
as the most significant threats to productivity. Pearson correlation analysis showed that all 
climate change variables had statistically significant negative associations with crop yield. 
Flooding and extreme weather events had the strongest impact (r = 0.799, p < .01), followed by 
drought and desertification (r = 0.681, p < .01). These climate stressors were found to be highly 
interrelated, often compounding their adverse effects on agriculture. 

Conclusion: The findings provide strong empirical evidence that climate change poses 
significant threats to agribusiness productivity in Kano State. Addressing these challenges 
requires investments in resilient infrastructure, climate-smart practices, improved access to 
weather information, and robust policy support. 

Recommendations: It is recommended that policymakers and agricultural agencies prioritize 
climate adaptation strategies, strengthen farmer training, promote climate-resilient technologies, 
and enhance institutional frameworks to support the sustainability of agribusiness in Kano State. 
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1.0 INTRODUCTION 

Climate change is widely recognized as one of the defining challenges of the 21st century, 
exerting profound effects on ecological systems, economic stability, and human well-being 
worldwide (Omokaro, 2025). Across the globe, agriculture is recognized as one of the most 
climate-sensitive sectors, with crop yields, food security, and rural livelihoods closely tied to 
weather patterns and environmental stability (Lobell & Field, 2023; Omokaro, 2025). Recent 
evidence indicates that increasing global temperatures, unpredictable precipitation, and a 
heightened occurrence of extreme weather events are already disrupting agricultural production 
systems, jeopardizing the sustainability of food systems and economic development, particularly 
in vulnerable regions (IPCC, 2023; FAO, 2023). In developing economies, the impacts of climate 
change on agriculture are particularly severe due to high dependence on rain-fed farming, limited 
adaptive capacity, and inadequate infrastructural support (Omokaro, 2025; World Bank, 2023). 
Sub-Saharan Africa, in particular, faces disproportionate risks from climate variability, with 
projections indicating potential declines in staple crop yields of up to 25% by 2050 if adaptive 
measures are not implemented (FAO, 2023). Nigeria, as Africa’s most populous nation, is not 
immune to these challenges; its agribusiness sector underpins national food security, 
employment, and income generation, yet it remains highly susceptible to climatic stressors (Agro 
Climate News, 2025; Omokaro, 2025). Within the Nigerian context, the northern states, 
especially those in the Sahel and Sudan Savannah zones, are experiencing the most pronounced 
impacts of climate change. These include rising temperatures, erratic rainfall, drought, 
desertification, and recurrent flooding, which collectively undermine crop productivity, degrade 
soil, and intensify water scarcity (Agro Climate News, 2025; World Bank, 2023). According to 
recent reports, northern Nigeria has witnessed average temperature increases above the global 
mean, rainfall declines of up to 20% in some areas, and annual losses of nearly 400,000 hectares 
of arable land to land degradation and desert expansion (Amgcfarms/World Bank, 2023). Kano 
State, a prominent agribusiness hub in northern Nigeria, exemplifies these vulnerabilities. Its 
semi-arid climate, reliance on rain-fed agriculture, and rapidly growing population contribute to 
heightened exposure to climate-induced risks (Kano State Ministry of Agriculture and Rural 
Development, 2024). Local farmers have reported shorter growing seasons, increased crop 
failures, and reduced yields, especially for staple crops such as millet, maize, and sorghum, 
attributed to temperature extremes, unpredictable rainfall, and frequent flooding (Agro Climate 
News, 2025). Despite efforts to improve climate governance and invest in adaptive strategies, 
such as irrigation infrastructure and tree-planting campaigns, the state continues to grapple with 
persistent challenges to agricultural productivity and rural livelihoods (AllAfrica, 2025). While 
national studies have documented the overarching impacts of climate change on Nigerian 
agriculture, there is a notable gap in localized, empirical research that disaggregates the specific 
climate variables affecting agribusiness productivity in Kano State. Most available evidence is 
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either regional or national in scope, overlooking the contextual differences in exposure, adaptive 
responses, and resilience among smallholder farmers in this critical zone (Omokaro, 2025). This 
study, therefore, seeks to address this gap by investigating the effects of temperature variability, 
rainfall pattern changes, drought and desertification, and flooding on crop yield, serving as a 
proxy for agribusiness productivity, in Kano State. Such localized evidence is vital for designing 
targeted adaptation strategies and policy interventions to enhance resilience, safeguard food 
security, and ensure the sustainability of agribusiness in northern Nigeria. 

Statement of the Problem 

Agriculture remains a cornerstone of economic growth, food security, and employment in 
Nigeria, particularly in the northern states where agribusiness is the main source of livelihood for 
millions of households (Food and Agriculture Organization, 2023; Omokaro, 2025). However, 
the intensifying impacts of climate change, manifested as rising temperatures, irregular rainfall, 
drought, desertification, and frequent flooding, pose severe threats to the sustainability and 
productivity of the sector (Omokaro, 2025; Intergovernmental Panel on Climate Change, 2023). 
In Kano State, these climatic disruptions have become increasingly evident in declining crop 
yields, deteriorating soil quality, and reduced water availability for agricultural purposes (AP 
News, 2025; Agro Climate News, 2025). Recent empirical studies indicate that climate 
variability and extreme weather events are leading to substantial reductions in crop performance 
and agricultural output across northern Nigeria (Lobell & Field, 2023; Amgcfarms, 2023). For 
instance, unpredictable rainfall patterns have shortened growing seasons and increased the risk of 
crop failure, while prolonged droughts and desert encroachment have degraded arable land and 
intensified water scarcity (World Bank, 2023; Agro Climate News, 2025). Flooding, on the other 
hand, has led to the loss of farmlands, destruction of rural infrastructure, and displacement of 
farming communities (AP News, 2025). Despite mounting evidence of these challenges, most 
existing research has focused on national or regional aggregates, often overlooking the unique 
vulnerabilities and adaptive responses of smallholder farmers at the sub-national level (Omokaro, 
2025). There is limited empirical analysis specifically addressing how different dimensions of 
climate change, such as temperature variability, rainfall pattern shifts, drought, desertification, 
and flooding, individually and collectively influence agribusiness productivity in Kano State. 
Furthermore, the uptake of climate-smart agricultural practices remains low due to inadequate 
extension support, limited access to climate information, and insufficient infrastructure 
investments (Agro Climate News, 2025; AllAfrica, 2025). This lack of localized, evidence-based 
understanding constrains the ability of policymakers, development agencies, and stakeholders to 
design targeted interventions that enhance resilience and sustain crop yields in the face of 
ongoing climate variability. Thus, there is a critical need for context-specific research that 
examines the relationships between key climate change factors and agribusiness productivity in 
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Kano State. Addressing this gap is essential for informing adaptive strategies, guiding resource 
allocation, and promoting sustainable rural development in northern Nigeria. 

Objective of the Study 
The following objective will guide this research: 

i.​ To investigate the impact of climate change on agribusiness productivity in Kano State. 

Research Hypotheses 
i.​ Ho1: Climate change has no significant effect on agribusiness productivity in Kano State. 

2.0 LITERATURE REVIEW 
Climate Change 
Climate change refers to long-term alterations in climate systems, including temperature 
fluctuations, rainfall variability, and the frequency of extreme weather events, primarily driven 
by anthropogenic greenhouse gas emissions (Intergovernmental Panel on Climate Change 
[IPCC], 2023). Agribusiness is particularly climate-sensitive because crop yield and livestock 
productivity depend directly on stable weather patterns and ecological balance. Recent studies 
indicate that rising global temperatures, erratic rainfall, and recurrent extreme weather events are 
increasingly disrupting food production systems, reducing crop yield, and heightening 
agribusiness vulnerability (Food and Agriculture Organization [FAO], 2023; World Bank, 2023). 
Sub-Saharan Africa continues to be a climate vulnerability hotspot, where rain-fed agriculture 
dominates and adaptive capacity is relatively low (Niang et al., 2022; UNDP, 2023). In Nigeria, 
agriculture accounts for over 20% of GDP and provides livelihoods for approximately two-thirds 
of the labor force, yet climate-induced shocks, such as desertification, heat stress, flooding, and 
irregular rainfall, have increasingly undermined crop yields, especially in the northern states 
(Ibrahim et al., 2021; Olanrewaju & Adeoye, 2023). The semi-arid ecology of northern Nigeria, 
including Kano State, exposes agribusinesses to compounded risks from both droughts and 
floods, threatening crop yield, food security, and rural livelihoods (Nwajiuba et al., 2021; 
Abubakar et al., 2023). 
Temperature Variability 
Temperature is a critical agro-ecological factor that directly influences crop growth, soil 
processes, and livestock performance. Rising temperatures accelerate evapotranspiration, reduce 
soil moisture, and can exceed the tolerance thresholds of staple crops such as maize, millet, and 
sorghum, thereby reducing crop yield (Nigerian Meteorological Agency [NiMet], 2023; 
Abdullahi et al., 2023). In Kano State, where these cereals dominate agribusiness production, 
temperature variability shortens growing periods, increases the risk of crop failure, and 
diminishes overall agribusiness productivity (Ibrahim et al., 2021). Livestock-based 
agribusinesses are similarly affected, as heat stress reduces feed intake, milk production, fertility, 
and survival rates, indirectly lowering crop-livestock system outputs (Olanrewaju & Adeoye, 
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2023). Empirical evidence from Northern Nigeria indicates that a 1°C rise in mean annual 
temperature can lead to a 4–6% reduction in maize yield per hectare (Adedeji & Lawal, 2023). 
Therefore, temperature variability represents both a direct and indirect driver of declining 
agribusiness productivity, emphasizing the need for adaptive strategies to sustain crop yield 
under changing climatic conditions. 
Rainfall Patterns 
Rainfall distribution and intensity are crucial determinants of crop yield, particularly in rain-fed 
agribusiness systems (FAO, 2023). Inconsistent rainfall, whether delayed onset, early cessation, 
or uneven distribution during the growing season, reduces soil moisture availability, affects 
germination, and limits nutrient uptake, ultimately lowering crop productivity (NiMet, 2023). In 
Kano State, rainfall is highly variable, ranging from 500 mm in the north to 1,000 mm in the 
south, and is concentrated mainly between May and September (Olanrewaju & Adeoye, 2023). 
Irregular rainfall patterns have been linked to reduced yields of maize, millet, and sorghum, with 
farmers frequently experiencing partial or total crop loss in extreme cases (Abdullahi et al., 
2023). Studies suggest that even small deviations in seasonal rainfall can lead to yield reductions 
of 5–10% for major cereal crops, highlighting the sensitivity of agribusiness productivity to 
rainfall variability (Adedeji & Lawal, 2023). 
Drought and Desertification 
Drought and desertification pose significant threats to agribusiness productivity by reducing 
water availability, degrading soils, and limiting arable land (IPCC, 2023). Prolonged dry spells 
increase soil moisture deficits, disrupt crop growth cycles, and reduce the photosynthetic 
efficiency of staple crops, resulting in lower crop yield (FAO, 2023). Kano State, located within 
the semi-arid Sudan Savannah zone, experiences frequent droughts that exacerbate soil 
degradation and desert encroachment. These conditions reduce the productive capacity of 
smallholder farms, particularly for cereals and legumes, which form the backbone of the local 
agribusiness economy (Olanrewaju & Adeoye, 2023; Abubakar et al., 2023). Research shows 
that prolonged drought conditions can reduce maize and millet yields by up to 20%, emphasizing 
the critical need for drought-resilient agronomic practices (Ibrahim et al., 2021). 
2.1.5 Agribusiness Productivity 
Agribusiness productivity is commonly assessed using crop yield, farm output per hectare, and 
revenue generated from farm operations (Food and Agriculture Organization [FAO], 2023). In 
Kano State, declining crop yields have been strongly linked to climate change factors such as 
rising temperatures, erratic rainfall, drought, and soil degradation (Ibrahim et al., 2021; 
Abdullahi et al., 2023). These productivity shocks negatively affect agribusiness outcomes, 
resulting in food insecurity, reduced household incomes, heightened rural poverty, and increased 
rural–urban migration (Nwajiuba et al., 2021; United Nations Environment Programme [UNEP], 
2022). Adaptive strategies, including the adoption of irrigation systems, drought- and 
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heat-tolerant crop varieties, soil conservation techniques, and improved access to climate 
information, have been shown to mitigate yield losses and sustain agribusiness productivity 
(Tanko et al., 2020; Abubakar et al., 2023). Therefore, understanding agribusiness productivity in 
the context of climate change requires a comprehensive approach that integrates climatic 
influences and adaptive management practices, with crop yield serving as a practical and 
measurable indicator of performance. 
2.1.6 Crop Yield 
Crop yield, defined as the quantity of harvested produce per unit area (e.g., kilograms per 
hectare), serves as a key indicator of agribusiness productivity and food system performance 
(Food and Agriculture Organization [FAO], 2023). It reflects the combined effects of climatic 
conditions, soil fertility, agronomic practices, and technological interventions on farm output. In 
Kano State, crop yield has been increasingly affected by climate change variables, including 
temperature variability, irregular rainfall, drought, desertification, and flooding (Abdullahi et al., 
2023; Ibrahim et al., 2021). Declining crop yields in the region have direct implications for 
agribusiness profitability, household income, and regional food security. For example, maize, 
millet, sorghum, and rice, the dominant crops in Kano State, exhibit sensitivity to both heat stress 
and water deficits, leading to lower output in years of extreme climatic variability (Olanrewaju & 
Adeoye, 2023; Adedeji & Lawal, 2023). Empirical evidence indicates that a 1°C increase in 
mean annual temperature or a 10% reduction in seasonal rainfall can reduce cereal yields by 
4–6% per hectare in northern Nigeria (Abubakar et al., 2023). Thus, monitoring and analyzing 
crop yield provides a quantifiable measure of agribusiness productivity under changing climatic 
conditions. It also serves as a practical proxy for evaluating the impacts of climate change and 
the effectiveness of adaptive interventions aimed at sustaining farm output and food security in 
Kano State. 
Theoretical Review 
This study is grounded in the Climate Change Vulnerability Framework, which explains how 
climate risk in agribusiness arises from the interplay of exposure, sensitivity, and adaptive 
capacity (IPCC, 2007; Füssel & Klein, 2006). In Kano State, these constructs are evident as 
farmers face frequent temperature extremes, erratic rainfall, drought, desertification, and 
flooding, each affecting crop yield and overall productivity (Omokaro, 2025; IPCC, 2023; Lobell 
& Field, 2023). 
Low adaptive capacity, due to limited access to irrigation, extension services, and climate-smart 
practices, heightens the negative impact of these climate hazards (World Bank, 2023; AllAfrica, 
2025). Additional theories such as the Ricardian Theory of Land Rent highlight how 
environmental degradation reduces agricultural returns, while the Sustainable Livelihoods 
Approach stresses that climate-induced loss of natural capital undermines rural livelihoods 
(Ricardo, 1817; Chambers & Conway, 1992; Amgcfarms, 2023). These frameworks justify using 
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crop yield as a measure of vulnerability and provide a comprehensive foundation for analyzing 
how climate change shapes agribusiness outcomes and adaptation needs in Kano State. 
Empirical Review 
This section reviews empirical findings from previous studies on the relationship between 
climate change and agribusiness productivity in Northern Nigeria. The discussion is organized 
according to key climate change dimensions and their influence on crop yield, which serves as 
the primary measure of agribusiness productivity. 
Abaje et al. (2020) investigated the overall impact of climate change on rural farming systems in 
Kaduna, Kano, and Katsina States using household surveys and climate trend analysis. Their 
findings indicated that erratic rainfall and temperature fluctuations contributed to widespread 
crop failures, resulting in reduced crop yields and heightened food insecurity. The study 
recommended community-based adaptation strategies and government-supported irrigation and 
seed improvement programs. The present study aligns with Abaje et al. (2020) in emphasizing 
localized evidence from Northern Nigeria but narrows the geographic focus to Kano State and 
includes multiple climatic dimensions, such as drought and flooding, to assess their combined 
effect on crop yield. 
Aliyu and Ishaku (2021) examined climate variability and its effect on rice and sorghum yields in 
Kano State. Using a descriptive survey and multiple regression analysis, they reported that 
altered climatic patterns significantly shortened planting seasons and reduced crop yields by over 
18%. The study recommended expanding irrigation schemes and adopting drought-tolerant 
varieties. While both studies focus on climatic impacts, the present research extends beyond 
cereal crops to evaluate agribusiness productivity more broadly, integrating multiple climatic 
stressors and adaptive strategies. 
Musa et al. (2022) used a 30-year econometric time-series analysis to assess climate dynamics 
and crop output in Kano State. Findings revealed a long-run negative relationship between 
climate variability and crop yield, demonstrating that rising temperatures and inconsistent 
rainfall patterns significantly reduce productivity. The current study complements Musa et al. 
(2022) by integrating primary household-level data with climatic records for more 
context-specific insights into agribusiness productivity. 
Odekunle et al. (2020) analyzed 38 years of temperature data and cereal crop yields across 
Northern Nigeria. They found that a 1°C increase in temperature reduced cereal yields by 
8–12%, with maize identified as the most sensitive crop. Recommendations included introducing 
heat-tolerant varieties and improving soil management. The present study corroborates these 
findings while additionally examining how farmers’ adaptive responses mediate 
temperature-induced yield losses. 
Yahaya and Danladi (2021) surveyed 280 smallholder farmers in Kano State, finding that 
heatwaves reduced soil moisture and increased pest infestations, negatively affecting crop yield. 
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Mixed cropping systems offered partial resilience. The study recommended broader 
dissemination of soil moisture conservation techniques. The current research builds on this by 
integrating both temperature and rainfall dimensions, providing a more comprehensive 
understanding of climate impacts on crop yield. 
Musa et al. (2022) further reported a strong negative correlation between rising temperatures and 
crop yield (r = –0.61, p < 0.01), emphasizing the need for heat-resistant crop varieties to sustain 
productivity. This supports the present study’s premise that temperature variability is a major 
determinant of agribusiness performance in Kano State. 
Abaje et al. (2020) reported that irregular rainfall distribution shortened growing seasons and 
reduced maize and sorghum yields. They highlighted the challenges of erratic onset and 
cessation of rains. The present study shares this focus but emphasizes Kano State-specific 
rainfall–productivity relationships and farmer adaptive practices. 
Aliyu and Ishaku (2021) demonstrated that rainfall variability significantly reduced crop yield (β 
= –0.42, p < 0.05), recommending improved water harvesting and early-warning systems. Both 
studies underscore the adverse impact of rainfall irregularity, while the present research extends 
the analysis to include local adaptation measures and perceptions. 
Nnaji and Okeke (2022) found that early rainfall cessation reduced crop yields, but 
early-maturing varieties helped offset losses. They recommended government support for such 
seeds. This aligns with the current study’s emphasis on integrating adaptive agronomic strategies 
into climate–yield analyses. 
Lawal et al. (2021) examined drought episodes in Northern Nigeria and found that maize yields 
declined by 20–40%, particularly in semi-arid regions. They recommended national 
drought-monitoring systems and sustainable irrigation practices. The present study incorporates 
these conclusions but adds localized household-level data from Kano to provide context-specific 
insights. 
Ibrahim and Usman (2022) surveyed 250 Kano farmers and found that 73% experienced 
repeated crop losses due to drought, with irrigation being the most common adaptation, though 
limited by water scarcity. They recommended expanding small-scale irrigation schemes. The 
current study broadens the scope by examining multiple climatic stressors alongside drought. 
Yakubu and Abdullahi (2022) assessed government drought adaptation programs and found that 
drought-tolerant seeds improved yields by 15–20%, though adoption remained limited. This 
supports the present study’s argument for policy-driven resilience in agribusiness productivity. 
Sabo and Ahmed (2020) studied flood impacts on rice and vegetable farmers in Kano, reporting 
that 68% of farmers lost over 30% of their yields. They recommended improved drainage and 
flood-warning systems. The present study expands this perspective to other climatic stressors 
while emphasizing overall crop yield outcomes. 
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Ibrahim and Usman (2022) reported that 27% of households were displaced by floods, 
aggravating food insecurity. Farmers adopted flood-tolerant crops as a resilience measure. The 
present research builds on this by linking flooding effects to total agribusiness productivity 
metrics. 
Yakubu and Abdullahi (2022) found that floods damaged irrigation infrastructure, reducing its 
efficiency, and recommended climate-resilient infrastructure. This complements the current 
study’s emphasis on policy-driven adaptation strategies to sustain productivity. 
Lawal et al. (2021) highlighted that prolonged dry spells and sudden heavy rains reduced farm 
output in Northern Nigeria. The present study aligns with this by examining multi-hazard 
exposures among Kano farmers and their effect on crop yield. 
Ibrahim and Usman (2022) noted that farmers experiencing both floods and droughts faced 
higher food insecurity but partially mitigated risks through crop diversification. The present 
research similarly investigates the compounded effects of multiple climate shocks on 
agribusiness productivity. 
Salisu et al. (2023) surveyed 300 smallholder farmers and found that multi-hazard exposure 
reduced productivity by 27%, recommending institutional support and insurance programs. This 
supports the present study’s focus on the compounded impact of climate risks on crop yield. 
Eze and Okonkwo (2020) analyzed FAO data (2000–2018) and reported declining staple crop 
yields due to climate change, emphasizing the need for technological innovation. The current 
study agrees but narrows focus to Kano State. 
Hill and Bello (2021) surveyed 400 farmers in Kano and Katsina, finding that irrigation and 
improved seeds significantly enhanced productivity. They recommended credit access and 
farmer training, which aligns with the present study’s focus on adaptive practices sustaining crop 
yield. 
Salisu et al. (2023) noted that climate variability reduced productivity by 27%, but adaptive 
practices such as agroforestry enhanced resilience. This aligns closely with the present research, 
which also evaluates the role of adaptive strategies in sustaining agribusiness productivity amid 
climate stress. 
3.0 METHODOLOGY 
Research Design 
This study employed a descriptive survey research design. This approach was deemed suitable as 
it enabled the collection of quantitative data from a cross-section of smallholder farmers in Kano 
State at a specific point in time, facilitating a comprehensive assessment of the impact of climate 
change on agribusiness productivity. The survey design was appropriate for capturing farmers’ 
perceptions, experiences, and adaptation strategies, as well as for allowing statistical examination 
of the relationships between independent variables (climate change indicators such as 
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temperature variability, rainfall patterns, drought, desertification, flooding, and extreme weather 
events) and the dependent variable (crop yield, used as a proxy for agribusiness productivity). 
Nature and Sources of Data 
Primary data were gathered using a structured, interviewer-administered questionnaire targeting 
registered crop farmers across selected local government areas in Kano State. The questionnaire 
covered sections on demographic information, climate change experiences, and agribusiness 
productivity indicators, with responses measured on a five-point Likert scale ranging from 
“Strongly Disagree” to “Strongly Agree.” Out of 399 distributed questionnaires, 338 valid 
responses were obtained and used for analysis. Secondary data sources included relevant reports 
from the Kano State Ministry of Agriculture, publications from the Food and Agriculture 
Organization (FAO), the Intergovernmental Panel on Climate Change (IPCC), and peer-reviewed 
journal articles, which provided context and empirical support for the study. Instrument validity 
was established through expert review by specialists in agricultural economics and climate 
studies. Reliability was assessed using Cronbach’s alpha, with all major constructs exceeding the 
0.70 benchmark, confirming strong internal consistency and suitability for quantitative analysis. 
Methods of Data Analysis 
Collected data were coded and analyzed using SPSS Version 27. Descriptive statistics, including 
frequencies, percentages, means, and standard deviations, were used to summarize the 
demographic characteristics of respondents and their perceptions of climate change impacts. 
Pearson correlation analysis was conducted to determine the direction and strength of 
relationships between climate change variables and agribusiness productivity. All hypotheses 
were tested at the 0.05 significance level to ensure statistical rigor and reliability of results. 
4.0 DATA PRESENTATION AND ANALYSES 
Table 4.1 presents the descriptive statistics for the principal variables examined in this study, 
illustrating farmers’ perceptions of key climate change dimensions and agribusiness productivity 
in Kano State. Among the climate-related variables, drought and desertification recorded the 
highest mean value (26.39), indicating that respondents experienced these as the most significant 
climatic challenges affecting their farming activities. Rainfall patterns and temperature 
variability followed closely, with mean values of 26.31 and 26.09, respectively, reflecting the 
widespread impact of irregular precipitation and temperature fluctuations on agricultural 
operations. Flooding and extreme weather events had a mean score of 26.01, while crop yield, 
the proxy for agribusiness productivity, showed a mean value of 26.12. These results suggest that 
farmers perceive all climate change factors as having moderate to high effects on productivity, 
with drought and rainfall irregularity standing out as particularly influential. 

Statistics 

  
Temperatur
e Variability Rainfall Patterns 

Drought and 
Desertification 

Flooding and 
Extreme Weather 

Events Crop Yield 
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N Valid 338 338 338 338 338 

Missin
g 

0 0 0 0 0 

Mean 26.09 26.31 26.39 26.01 26.12 

Median 26.00 27.00 26.00 26.00 25.00 

Std. Deviation 2.301 2.632 2.871 2.190 2.600 

Minimum 20 20 20 21 19 

Maximum 30 30 30 30 30 

Source: Researcher’s Computation 2025 
 
Table 4.2 presents the Pearson correlation coefficients for the key study variables, revealing 
statistically significant positive relationships among all climate change indicators and 
agribusiness productivity at the 0.01 level (2-tailed). Flooding and extreme weather events 
exhibited the strongest positive correlation with crop yield (r = 0.799, p < 0.01), highlighting 
their substantial impact on agribusiness productivity in Kano State. Drought and desertification 
showed a strong positive correlation with crop yield (r = 0.681, p < 0.01), while rainfall patterns 
also demonstrated a significant, though moderate, correlation (r = 0.456, p < 0.01). Significant 
inter-variable correlations were observed as well, such as between rainfall patterns and drought 
and desertification (r = 0.834, p < 0.01), suggesting that these climate factors often co-occur and 
jointly influence productivity outcomes. The results indicate that all dimensions of climate 
change are closely associated with variations in crop yield, with flooding and drought exerting 
the greatest influence on agribusiness productivity in the region. 

Correlations 

  Rainfall Patterns 
Drought and 

Desertification 

Flooding and 
Extreme Weather 

Events Crop Yield 
Rainfall 
Patterns 

Pearson 
Correlation 

1 .834** .624** .456** 

Sig. 
(2-tailed) 

  0.000 0.000 0.000 

N 338 338 338 338 

Drought and 
Desertificatio
n 

Pearson 
Correlation 

.834** 1 .659** .681** 

Sig. 
(2-tailed) 

0.000   0.000 0.000 

N 338 338 338 338 

Flooding and 
Extreme 
Weather 
Events 

Pearson 
Correlation 

.624** .659** 1 .799** 

Sig. 
(2-tailed) 

0.000 0.000   0.000 

N 338 338 338 338 
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Agribusiness 
Productivity 

Pearson 
Correlation 

.456** .681** .799** 1 

Sig. 
(2-tailed) 

0.000 0.000 0.000   

N 338 338 338 338 

**. Correlation is significant at the 0.01 level (2-tailed). 

Source: Researcher’s Computation 2025 
 
Test of Hypotheses 
To test this hypothesis, Pearson correlation analysis was conducted to examine the relationships 
between key climate change dimensions, including temperature variability, rainfall patterns, 
drought and desertification, and flooding/extreme weather events, and agribusiness productivity, 
as measured by crop yield. The results presented in Table 5.4 show that all climate change 
indicators are significantly and positively correlated with agribusiness productivity, with 
correlation coefficients ranging from moderate to strong and significance levels at p < 0.01. 
Notably, flooding and extreme weather events exhibited the strongest positive correlation with 
crop yield (r = 0.799, p < 0.01), followed by drought and desertification (r = 0.681, p < 0.01), 
and rainfall patterns (r = 0.456, p < 0.01). Given that the correlation coefficients for all climate 
change variables are statistically significant, the null hypothesis (Ho1) is rejected. This finding 
provides strong empirical evidence that climate change, across its various dimensions, has a 
significant effect on agribusiness productivity in Kano State. The results underscore the need for 
comprehensive adaptation strategies to mitigate adverse climate impacts and sustain agricultural 
output in the region. 
Discussion and Findings 
The results of this study reveal that climate change, manifested through temperature variability, 
irregular rainfall patterns, drought and desertification, and flooding or extreme weather events, 
has a significant and multidimensional impact on agribusiness productivity in Kano State. The 
descriptive statistics indicated that farmers perceive all climate change factors as having 
moderate to high effects on their productivity, with drought and desertification as well as rainfall 
irregularity ranking as the most influential variables. The Pearson correlation analysis further 
substantiates these perceptions, showing statistically significant positive relationships between 
all climate change indicators and crop yield, the proxy for agribusiness productivity. Among 
these, flooding and extreme weather events demonstrated the strongest correlation with crop 
yield (r = 0.799, p < 0.01), highlighting their pronounced role in causing crop losses, soil 
erosion, and infrastructural damage. Drought and desertification also showed a strong positive 
correlation with crop yield (r = 0.681, p < 0.01), emphasizing the persistent threat posed by water 
scarcity and land degradation. Rainfall patterns, while exhibiting a moderate correlation (r = 
0.456, p < 0.01), were also found to be a significant determinant of agricultural output. These 
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findings are consistent with previous studies which have identified climate variability, especially 
flooding and drought, as critical factors undermining agricultural productivity in northern 
Nigeria (Lobell & Field, 2023; Omokaro, 2025). The significant interrelations among the climate 
change variables suggest that these stressors often co-occur, compounding their negative effects 
on crop yield and rural livelihoods. 
The hypothesis test rejected the null hypothesis, providing strong empirical support that climate 
change has a significant effect on agribusiness productivity in Kano State. This underscores the 
urgent need for comprehensive adaptation strategies, including investment in irrigation, 
promotion of climate-resilient crop varieties, improved weather forecasting, and soil 
conservation practices. Furthermore, strengthening institutional support and building farmers’ 
adaptive capacity are essential to mitigate the adverse impacts of climate change and ensure 
sustainable agribusiness development in the region. The study confirms that climate change 
remains an immediate and multifaceted threat to agribusiness productivity in Kano State. 
Addressing these challenges requires coordinated efforts from policymakers, researchers, and 
farming communities to foster resilience and sustain agricultural output in the face of ongoing 
climate variability. 
5.0 SUMMARY OF FINDINGS, CONCLUSION, AND RECOMMENDATIONS  
Summary of Findings  
This study examined the impact of climate change on agribusiness productivity in Kano State, 
focusing on temperature variability, rainfall patterns, drought and desertification, and flooding or 
extreme weather events. The results show that farmers widely recognize the negative effects of 
climate change, with drought, desertification, and irregular rainfall identified as the most 
significant challenges to productivity. Statistical analyses confirmed that all climate variables 
significantly reduce crop yields, with flooding and extreme weather exerting the strongest 
negative effect, followed by drought and erratic rainfall. These stressors often occur together, 
compounding their impact on agricultural output. The study’s hypothesis testing further 
confirmed that climate change significantly affects agribusiness productivity in Kano State, 
emphasizing the urgent need for targeted adaptation measures and strong policy support to build 
resilience in the sector. 

Conclusion 

This study investigated the complex effects of climate change on agribusiness productivity in 
Kano State, focusing on temperature variability, rainfall patterns, drought, desertification, and 
flooding. The results showed that these climate factors, especially flooding, drought, and erratic 
rainfall, are major contributors to crop loss, soil degradation, and reduced yields. Statistical 
analysis confirmed that all these stressors are significantly linked to declines in productivity and 
often occur together, compounding their impact. The findings highlight the urgent need for 
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comprehensive adaptation measures, such as resilient infrastructure, climate-smart farming, 
improved weather information, and supportive policies. Addressing these challenges is crucial 
for protecting rural livelihoods and ensuring the sustainability of agribusiness in Kano State. 

Recommendations 

Based on the study’s findings, it is recommended that Kano State prioritize strengthening 
agribusiness resilience to climate change. Key actions include expanding irrigation and 
flood-control infrastructure, promoting climate-smart farming practices, and enhancing access to 
accurate weather information. Large-scale afforestation and land restoration should be 
undertaken to combat desertification and improve soil health. Additional recommendations 
include increasing institutional support for credit, insurance, and modern inputs, as well as 
fostering community participation and knowledge sharing. Implementing these measures is 
essential for sustaining food production, improving rural livelihoods, and ensuring economic 
stability in the face of ongoing climate challenges. 

Contribution to Knowledge 

This study offers empirical insight into how climate change factors, such as temperature 
variability, rainfall patterns, drought and desertification, and flooding, impact agribusiness 
productivity among smallholder farmers in Kano State. It shows that flooding and drought are 
the most critical threats to crop yield, highlighting the need for targeted adaptation in semi-arid 
regions. The research extends existing knowledge by revealing how multiple climate stressors 
interact and compound risks, rather than acting in isolation. Using a robust quantitative approach 
and a large sample, the findings are reliable and generalizable. By focusing on Kano State, the 
study fills a significant gap in localized research and provides practical recommendations to 
guide policymakers and stakeholders in enhancing agricultural resilience to climate change. 
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