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ABSTRACT 
 
Agricultural expansion in Nigeria, driven by rising food demand and population growth, has intensified 
environmental degradation, threatening sustainable development. This study examines the ecological 
impacts of agricultural growth using a mixed-methods approach, combining quantitative analysis of 
secondary datasets (2015–2024) with qualitative review of policy and scholarly literature. Findings indicate 
that agricultural land expansion, fertiliser use, and population growth significantly increase environmental 
pressures, while economic growth exhibits a modest mitigating effect. Extensive land conversion, 
deforestation, and intensive chemical input use contribute to soil erosion, water pollution, and biodiversity 
loss, undermining long-term agricultural productivity and food security. The study highlights the urgent 
need for climate-smart and conservation-based agricultural practices, stronger institutional oversight, and 
targeted policy interventions. Aligning agricultural development with ecological sustainability is critical for 
Nigeria to achieve its Sustainable Development Goals, particularly SDG 2 (Zero Hunger), SDG 13 (Climate 
Action), and SDG 15 (Life on Land). 
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INTRODUCTION 

Environmental degradation has become one of the most critical development challenges 

confronting Nigeria in the 21st century (Magaji et al., 2024). Agriculture, which remains the backbone of 

the national economy and accounts for about 25% of the Gross Domestic Product (GDP) (National Bureau 

of Statistics [NBS], 2023), continues to expand in response to increasing food demand, population growth, 

and economic diversification efforts (Abubakar et al., 2025; Musa et al., 2025). However, agricultural 

expansion, primarily through land conversion, intensive cropping, chemical inputs, and deforestation, has 

resulted in widespread degradation of soils, water bodies, vegetation, and biodiversity (Bello et al., 2025; 

Aminu et al., 2025; Dada et al., 2025). According to the Food and Agriculture Organisation (FAO, 2022), over 

35% of Nigeria’s arable land is moderately to severely degraded due to unsustainable agricultural practices. 

The link between environmental degradation and agricultural development is both direct and 

cyclical. Unsustainable expansion of farmland into forests, wetlands, and marginal lands exacerbates soil 

erosion, nutrient depletion, land fragmentation (Oluwalosijibomi et al., 2025), and reduction in carbon 

sinks, while the resulting ecological damage undermines agricultural productivity and long-term food 

security (Olagunju, 2019). In many rural areas, smallholder farmers intensify land use without adopting soil 
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conservation measures due to limited technology, poverty constraints, and policy gaps, leading to declining 

yields and further environmental stress (Adeleke & Olayemi, 2021; Magaji & Bature, 2004). These 

challenges pose significant threats to Nigeria’s ability to achieve Sustainable Development Goals (SDGs), 

particularly SDG 2 (Zero Hunger), SDG 13 (Climate Action), and SDG 15 (Life on Land). 

Sustainable development in Nigeria, therefore, requires a critical re-evaluation of agricultural 

growth pathways. While expanding agriculture remains necessary for economic development and food 

security, it must be aligned with conservation-based land management, climate-smart agricultural 

practices, and robust institutional support. Understanding the environmental consequences of agricultural 

expansion is essential for designing policies that ensure ecological sustainability, enhance resilience, and 

promote long-term agricultural productivity. This article examines the environmental impacts of agricultural 

expansion in Nigeria and discusses the implications for achieving sustainable development in line with 

global and national development frameworks. 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

Conceptual Definitions 

Environmental Degradation refers to the deterioration of the environment through depletion of 

natural resources, loss of biodiversity, soil erosion, water pollution, and disruption of ecosystem services 

(United Nations Environment Programme [UNEP], 2022; Ibrahim et al., 2025). In agricultural contexts, 

environmental degradation arises from unsustainable farming practices such as deforestation, 

overcultivation, continuous monocropping, excessive use of agrochemicals, and the conversion of fragile 

ecosystems into farmland (Adeleke & Olayemi, 2021; Mukhtar et al., 2025). 

Agricultural Expansion refers to the spatial expansion of cultivated land driven by population 

growth, food demand, the commercialisation of agriculture, and land development policies (FAO, 2022). 

While expansion is often necessary to meet food needs, unregulated expansion contributes to resource 

exhaustion and habitat destruction. 

Sustainable Development, as defined by the Brundtland Commission, is development that meets 

present needs without compromising the ability of future generations to meet their own needs (World 

Commission on Environment and Development, 1987). Sustainable development integrates ecological 

protection, economic productivity, and social well-being to ensure long-term resilience and food security 

(Mansur et al., 2025; Adenekan et al., 2025). 

Theoretical Framework 

This study draws from the Environmental Kuznets Curve (EKC) Theory and Sustainable Livelihoods 

Theory. The Environmental Kuznets Curve (EKC) posits an inverted U-shaped relationship between 

economic growth and environmental degradation. At early stages of development, environmental 

pressures increase due to resource extraction and the expansion of primary activities such as agriculture. 

However, as economies grow and technology improves, environmental degradation declines due to 

improved regulations, technological innovations, and shifting sectoral priorities (Grossman & Krueger, 

1995). The EKC framework is relevant to Nigeria, where agricultural expansion is still in an early growth 

phase amid rising ecological pressures. 

The Sustainable Livelihoods Theory emphasises that people rely on varying combinations of 

natural, social, human, financial, and physical assets to sustain their lives (Chambers & Conway, 1992). In 

Nigeria, rural farmers depend primarily on natural capital land, forests, and water to maintain their 

livelihoods. Unsustainable agricultural expansion undermines this asset base by reducing soil fertility, water 

quality, and vegetation cover, thereby threatening long-term livelihood security. The theory offers valuable 

insights into how environmental degradation affects rural development outcomes and poverty dynamics. 
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Empirical Review 

Empirical studies across Nigeria and other developing economies demonstrate strong linkages 

between agricultural expansion and environmental degradation. Olagunju (2019) found that unsustainable 

land conversion and poor soil conservation practices significantly reduced soil fertility and crop yields in 

southern Nigeria, creating a cycle of declining productivity and ecological stress. The study found that more 

than 30% of cultivated land in the study areas was degraded to moderate or severe levels due to intensive 

farming and inappropriate land-use decisions. 

Similarly, Adewuyi and Akinbode (2021) reported that agricultural intensification characterised by 

heavy fertiliser use and mechanisation increased greenhouse gas emissions and contributed to water body 

contamination in southwestern Nigeria. The authors argued that weak regulation, lack of extension 

services, and insufficient adoption of climate-smart practices undermined environmental sustainability in 

farming communities. 

At the national level, FAO (2022) estimated that over 50% of Nigeria’s forest loss in the last two 

decades was linked to agricultural expansion, particularly in northern states where shifting cultivation and 

grazing pressures have accelerated desertification. This aligns with the findings of Ibrahim and Abdullahi 

(2020), who observed that land degradation in northern Nigeria was strongly associated with rising land 

pressure, population growth, and low adoption of conservation agriculture. 

More recent studies show a rising interest in climate-smart solutions. Yusuf and Oladipo (2023) 

demonstrated that adopting integrated soil fertility management, agroforestry, and conservation tillage 

significantly increased agricultural output while reducing erosion and chemical runoff. However, they noted 

that access to financing, low farmer awareness, and institutional weaknesses still limit widespread uptake. 

Collectively, empirical evidence underscores that while agricultural expansion boosts short-term 

productivity, it often compromises ecological resilience and long-term sustainability unless supported by 

strong policies, environmental safeguards, and modern farming technologies. 

METHODOLOGY 

Research Design 

The study adopted a mixed-methods research design combining quantitative and qualitative 

approaches to comprehensively analyse the relationship between agricultural expansion and 

environmental degradation in Nigeria. The quantitative component involved statistical analysis of 

secondary datasets on land-use change, deforestation, soil degradation, agrochemical use, and agricultural 

output over a multi-year period. The qualitative component applied documentary and thematic content 

analysis to policy documents, research reports, and scholarly literature to explain the institutional, socio-

economic, and environmental dynamics that shape agricultural expansion trends. The mixed-methods 

design enabled methodological triangulation, improved validity, and provided a deeper interpretation of 

the findings in line with standard academic journal requirements. 

Study Area 

The study focused on Nigeria, a country characterised by diverse agroecological zones ranging from 

the semi-arid northern plains to the humid rainforests in the south. Agriculture represents a primary 

livelihood source for most households and remains an important driver of land-use change. The national 

scope allowed analysis of broad environmental patterns arising from varying agricultural systems across 

ecological regions. 

Data Sources 
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Secondary data were sourced from reputable international and national institutions, including the 

National Bureau of Statistics (NBS), Food and Agriculture Organisation (FAO), United Nations Environment 

Programme (UNEP), and published academic studies. Environmental indicators included deforestation 

rates, degraded land area (%), greenhouse gas emissions, soil fertility trends, and water pollution indices. 

Agricultural indicators included total cultivated land area, crop yields, fertiliser usage, and agricultural 

value-added. 

Population and Sampling Technique 

The population consisted of environmental and agricultural datasets and empirical studies 

published between 2000 and 2024. Purposive sampling was used to select datasets and peer-reviewed 

studies focused on agricultural expansion, environmental pressures, and sustainability outcomes. Only 

official reports, journal articles, and recognised statistical publications were included. 

Data Collection Instruments 

A documentary data-extraction guide was used to compile quantitative indicators from statistical 

databases. A thematic coding matrix was applied to qualitative reports to extract recurring themes, 

including land-pressure drivers, agricultural policies, ecological consequences, and sustainability 

constraints. All quantitative data were structured into a spreadsheet for statistical analysis. 

Model Specification 

To quantitatively assess the effect of agricultural expansion on environmental degradation, the 

study employed a multiple regression model of the following form: 

𝐸𝑁𝑉
𝑡
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Where: 

 𝐸𝑁𝑉
𝑡
= Environmental degradation indicator (e.g., deforestation rate, degraded land area, or 

environmental pressure index) 

 𝐴𝐺𝑅
𝑡
= Agricultural land expansion (e.g., total cultivated land area in hectares) 

 𝐹𝐸𝑅𝑇
𝑡
= Fertiliser or agrochemical use intensity 

 𝑃𝑂𝑃
𝑡
= Population growth rate 

 𝐺𝐷𝑃
𝑡
= Economic output (agricultural value added or GDP growth) 

 𝛽
0
= Intercept 

 𝛽
1
–𝛽

4
= Model coefficients 

 𝜖
𝑡
= Error term 

Where time 𝑡Represents annual observations. 

Panel Model Extension (if state-level data are used) 

If sub-national (state-level) data are analysed, the model extends to: 
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Where: 

 𝑖 = 1,2,… , 𝑁represents states 

 𝛼
𝑖
= State-specific fixed effects 

 𝜇
𝑖𝑡

= Composite error term 

This panel specification controls for unobserved regional differences and allows examination of cross-state 

variations in environmental outcomes. 

Expected Relationship 

 𝛽
1
> 0Agricultural expansion is expected to increase environmental degradation. 

 𝛽
2
> 0Higher chemical input intensity is expected to worsen environmental indicators. 

 𝛽
3
> 0: Rising population increases land pressure and ecological stress. 

 𝛽
4
It may be positive or negative, depending on whether economic growth leads to better 

regulation (Environmental Kuznets Curve effects) or increased resource exploitation. 

Data Analysis 

`Quantitative data were analysed using descriptive statistics, time-series trend analysis, and 

multiple regression estimations. Results were displayed using tables, graphs, and model coefficients. Time-

series diagnostics (autocorrelation, normality tests, and multicollinearity checks) were performed to ensure 

statistical robustness. For qualitative analysis, thematic coding was used to classify data into conceptual 

categories, including institutional challenges, land-pressure drivers, policy performance, and sustainable 

agricultural responses. Findings from both strands were triangulated to improve interpretive accuracy and 

reliability. 

Validity and Reliability 

Validity was ensured through the use of authoritative statistical sources and peer-reviewed 

literature. Reliability was strengthened through transparent data extraction criteria, cross-checking values 

across multiple databases, and methodological triangulation between qualitative and quantitative 

evidence. 

Ethical Considerations 

The study relied solely on secondary data and published academic sources, eliminating the need 

for human subject involvement. Ethical academic practice was maintained by accurately citing all data 

sources, avoiding plagiarism, and presenting results objectively and transparently. 

Data Presentation, Results and Discussion 

Descriptive Statistics 

Table 1 presents descriptive statistics of key variables for the period 2015–2024. The results show that 

cultivated land area expanded steadily over the decade, averaging 53.4 million hectares, reflecting 

continuous agricultural intensification. Environmental degradation, measured using a composite index of 

soil loss, deforestation, and water quality decline, also increased, with a mean of 42.2. 
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Table 1 

Descriptive Statistics of Key Variables (2015–2024) 

Variable Mean Std. Dev. Min Max 

Cultivated Land (Million ha) 53.4 10.42 40 70 

Environmental Degradation Index 42.2 11.36 30 63 

Fertiliser Use Index 18.5 4.10 12 26 

Population Growth (%) 2.5 0.3 2.0 3.0 

GDP Growth (%) 2.1 0.9 -0.5 3.8 

These patterns suggest that expansion in agricultural land corresponds with increasing ecological stress 

over time. 

Regression Results 

Model Summary 

The model specified earlier: 

𝐸𝑁𝑉
𝑡
= 𝛽
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1
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4
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𝑡
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It was estimated using Ordinary Least Squares (OLS). Table 2 shows the regression output. 

Table 2 

OLS Regression Results (Dependent Variable: Environmental Degradation)** 

Variable Coefficient Std. Error t-Statistic P-Value 

Intercept 2.115 0.114 18.55 0.000 

Agricultural Expansion 0.641 0.032 20.03 0.000 

Fertilizer Use 0.225 0.018 12.50 0.001 

Population Growth 0.387 0.044 8.80 0.004 

GDP Growth -0.142 0.051 -2.78 0.017 

Model Fit: 

 𝑅
2
= 0.88 

 Adjusted 𝑅
2
= 0.83 

 F-statistic (p < 0.001) 

Interpretation of Results 

Agricultural Expansion 
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Agricultural expansion has a strong positive and statistically significant effect on environmental degradation 

(β = 0.641, p < 0.001). This implies that a 1-unit increase in cultivated land area is associated with a 64% 

rise in the environmental degradation index, consistent with literature linking land conversion to 

deforestation and biodiversity loss. 

Fertilizer Use 

The fertiliser use variable is also positive and significant (β = 0.225, p = 0.001), suggesting that increasing 

dependence on chemical inputs contributes to soil and water pollution. 

Population Pressure 

Population growth has a positive and significant effect (β = 0.387, p < 0.01), supporting the argument that 

population growth drives land clearance and resource extraction. 

Economic Growth 

GDP growth has a negative and significant effect (β = −0.142, p < 0.05), suggesting that economic progress 

may be associated with improvements in environmental standards through modernisation, better 

agricultural practices, or investment in conservation. 

Summary of Key Insights 

i. Agricultural expansion in Nigeria is strongly linked to environmental degradation over time. 

ii. Input intensification through fertilisers has contributed to ecological stress. 

iii. Strong population growth increases pressure on agricultural land. 

iv. Economic growth, in contrast, appears to soften environmental damage, possibly due to efficiency 

gains or policy reforms. 

Discussion of Findings 

The findings of this study demonstrate a strong and significant relationship between agricultural 

expansion and environmental degradation in Nigeria. The regression results indicate that expansion of 

cultivated land is one of the major predictors of environmental deterioration, supporting earlier studies 

that linked agricultural land conversion to deforestation, loss of vegetation, soil erosion, and depletion of 

ecosystem services (Adeyemi & Ogundipe, 2022; FAO, 2023). The continuous increase in cultivated land 

from 2015 to 2024 reflects the long-standing emphasis on extensive rather than intensive agricultural 

practices, driven by population growth, food demand, and inadequate adoption of modern sustainable 

farming technologies. 

Fertiliser use was also found to have a statistically significant positive effect on environmental 

degradation. This is consistent with recent studies showing that increased use of inorganic fertilisers 

without adequate soil and water management leads to declining soil quality, eutrophication, and 

contamination of nearby water bodies (Bello & Yusuf, 2021). Nigeria’s fertiliser application rates, while 

lower than global averages, are often inefficiently managed due to limited extension services and poor 

adherence to sustainable input application standards. 

Population growth similarly emerged as a major driver of environmental pressure. As the 

population grows, demand for food and farmland increases, driving further land conversion, forest 

encroachment, and pressure on fragile ecosystems. This aligns with the findings of Olasunkanmi et al. 

(2022), who observed that population-driven land clearance is a primary driver of forest loss in northern 

Nigeria. 
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Interestingly, GDP growth demonstrated a negative and significant effect on environmental 

degradation, suggesting that improvements in agricultural efficiency, environmental regulation, or 

investments in cleaner technologies may accompany economic development. This supports the 

environmental Kuznets curve hypothesis, which argues that environmental pressure initially increases at 

early stages of development but declines as economies modernise and adopt improved practices. 

Overall, the triangulated findings indicate that while agriculture remains central to Nigeria’s 

economy and food security, current patterns of expansion are ecologically unsustainable and pose 

significant risks to long-term development outcomes, including declines in soil productivity, biodiversity 

loss, desertification, and increased climate vulnerability. 

CONCLUSION AND RECOMMENDATIONS 

This study examined the impacts of agricultural expansion on environmental degradation in Nigeria 

using a mixed-methods approach and secondary data covering the period 2015–2024. The results confirm 

that agricultural growth has occurred mainly through the expansion of cultivated land rather than through 

yield-improving modernisation. This extensive growth pattern has intensified land degradation, pollution, 

forest loss, and ecological imbalance. 

The regression findings show that agricultural expansion, fertiliser use, and population growth 

significantly contribute to environmental deterioration. In contrast, economic growth can reduce ecological 

pressures through improved technological capacity and policy reforms. The study concludes that Nigeria’s 

agricultural development trajectory is at a critical crossroad where continued reliance on land-expanding 

agriculture will deepen environmental vulnerability and undermine the sustainability of the sector. 

Achieving sustainable development goals will therefore require comprehensive reforms that 

promote efficiency, conservation, and climate-smart agricultural models that ensure high productivity 

without ecosystem collapse. 

RECOMMENDATIONS 

Based on the findings, the study recommends the following: 

i. 7.1 Promote Climate-Smart and Sustainable Agricultural Practices: Government and development 

agencies should scale up climate-smart agriculture (CSA), including conservation tillage, precision 

use of inputs, agroforestry, and organic soil improvement. These practices can enhance 

productivity while lowering environmental damage. 

ii. Shift from Extensive to Intensive and Technology-Driven Farming: Investment should be directed 

to modern irrigation systems, high-yield crop varieties, remote sensing technologies, and digital 

extension services that improve output without expanding farmland. 

iii. Strengthen Environmental Regulation and Monitoring: Environmental agencies should enforce 

land-use policies, regulate fertiliser use, and monitor deforestation using satellite-based systems. 

More substantial penalties for illegal clearing and subsidised support for sustainable land 

restoration are essential. 

iv. Expand Community-Based Land Management: Rural communities should be empowered through 

participatory land management, communal forest protection initiatives, and incentives to adopt 

conservation-based farming. 

v. Improve Agricultural Extension and Farmer Education:Training programs should focus on optimal 

fertiliser use, water conservation, integrated pest management, and soil improvement techniques. 

Improved extension services will reduce environmentally harmful practices caused by knowledge 

gaps. 
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vi. Address Population Pressure through Integrated Development Planning: Policies that improve 

family planning services, rural education, and non-farm job creation can reduce extreme pressure 

on agricultural land caused by rural poverty and demographic growth. 

vii. Increase Public and Private Investment in Green Agricultural Research: Nigeria requires expanded 

funding for sustainable agricultural R&D including soil restoration technologies, low-cost 

biopesticides, and climate-adaptive seeds to drive innovation and reduce land degradation. 
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