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A b s t r a c t
 

limate change has emerged as a significant structural driver of  crime and 

Cinsecurity in Nigeria, operating through the mediating pathways of  

resource depletion, displacement, livelihood collapse, and social 

fragmentation. This study examined the statistical relationship between five 

climate change indicators and six crime typologies across Nigeria's 37 

administrative units over two decades (2000–2020) using panel data analysis, 

Pearson correlation, and multivariate OLS regression. Data were sourced from 

the Nigeria Meteorological Agency (NiMet), the National Emergency 

Management Agency (NEMA), the International Crisis Group (ICG), and the 

Armed Conflict Location and Event Data (ACLED) database. Findings reveal 

that desertification rate is the strongest climate-crime predictor (β = 0.634, p < 

0.001), followed by temperature anomaly (β = 0.521) and crop failure index (β = 

0.487). Farmer-herder conflict exhibits the highest correlation with 

desertification (r = 0.847), while flood frequency significantly correlates with 

displacement-related crime (r = 0.723). Lake Chad surface area declines 

correlates with Boko Haram attack frequency at a two-year lag (r = 0.683). The 

study concludes that climate change operates as a threat multiplier that 

systematically degrades security in Nigeria's most vulnerable zones, 

necessitating climate-security integration as a national policy priority.
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Background to the Study 

The relationship between climate change and violent conflict has emerged as one of  the most 

consequential policy debates of  the twenty-first century. From the Sahel to South Asia, 

evidence is accumulating that climatic stressors—rising temperatures, erratic rainfall, 

desertification, flooding, and sea-level rise—function as threat multipliers that amplify 

existing social tensions, resource competitions, and governance deficits into full-scale 

violence, organised crime, and mass displacement (Ogadi et al., 2012; Hsiang et al., 2013; 

IPCC, 2022). Nigeria sits at the epicentre of  this convergence: the country is experiencing 

some of  the most rapid environmental degradation in Sub-Saharan Africa while 

simultaneously confronting an unprecedented proliferation of  armed groups, communal 

conflicts, and criminal enterprises.

The empirical evidence linking climate variability to conflict in Nigeria is substantial but 

fragmented. The shrinkage of  Lake Chad—which has lost approximately 90% of  its surface 

area since the 1960s due to reduced rainfall and increased abstraction—has displaced an 

estimated 2.4 million people and disrupted the livelihoods of  30 million who depend on its 

resources, contributing directly to the conditions of  resource competition and social 

frustration that facilitated Boko Haram's emergence and expansion (Okpara et al., 2015; 

Raimi & Jack, 2017). Desertification advancing at 3,500–5,000 square kilometres annually in 

Northern Nigeria is pushing Fulani herders southward, bringing them into violent conflict 

with sedentary farming communities in the Middle Belt—conflicts that claimed over 7,000 

lives between 2016 and 2020 (International Crisis Group, 2021). These dynamics illustrate the 

core climate-security pathway: environmental stress → livelihood disruption → social 

competition → violence.

Despite the policy urgency of  the climate-crime nexus, systematic quantitative analysis of  this 

relationship in Nigeria remains underdeveloped. Most existing studies are qualitative or 

single-case, lacking the statistical power to isolate climate variables from confounding 

socioeconomic and political factors. This study addresses this gap through a twenty-year 

panel data analysis across Nigeria's 37 administrative units, employing correlation and 

multivariate regression to quantify the independent contribution of  climate change indicators 

to crime and insecurity outcomes. The objectives are: (i) to document temporal trends in key 

climate change indicators across Nigeria (2000–2020); (ii) to assess the bivariate correlations 

between climate indicators and specific crime typologies; (iii) to construct a multivariate 

regression model of  climate and security outcomes; and (iv) to develop evidence-based 

recommendations for climate-security policy integration. The study is theoretically anchored 

in the Resource Scarcity Theory (Homer-Dixon, 1994) and the Climate-Conflict Framework 

of  Buhaug et al. (2014).

Literature Review

The climate-conflict literature has generated robust empirical debate over the past two 

decades. Hsiang et al.'s (2013) landmark meta-analysis of  60 quantitative studies found that 

one standard deviation increases in temperature or rainfall was associated with a 14% 

increase in interpersonal violence and a 4% increase in intergroup conflict, establishing a 
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statistically significant though contextually variable link between climate and violence. Burke 

et al. (2015) projected that climate change could increase conflict frequency in Africa by 54% 

by 2030, with particularly severe effects in the Sahel and Lake Chad basin regions that include 

much of  Northern Nigeria.

In the Nigerian literature, Okpara et al. (2015) demonstrated through remote sensing analysis 

that Lake Chad's progressive shrinkage correlates with insurgent recruitment in the lake basin 

region at a two-year lag, consistent with a pathway in which livelihoods collapse before social 

fragmentation creates sufficient anomie for insurgent mobilisation. Tonah (2018) 

documented the transformation of  seasonal Fulani migration patterns in response to 

vegetation loss, demonstrating that herder communities pushed beyond traditional corridors 

by desertification encounter farmers under resource stress, producing the conditions for 

violent confrontation. Osumah and Aghedo's (2011) analysis of  Niger Delta violence 

identified climate-induced fishing ground degradation as a driver of  youth mobilisation into 

criminal networks, establishing a parallel pathway in Southern Nigeria.

The theoretical architecture of  the climate-crime nexus draws on several converging 

frameworks. Homer-Dixon's (1994) Resource Scarcity Theory posits that environmental 

scarcity drives conflict through three mechanisms: decreased agricultural productivity → 

economic decline → marginalised group grievances; reduced resource availability → group 

identity conflict; and resource wealth concentration → structural inequality tensions. Collier 

and Hoeffler's (2004) Greed and Grievance framework adds that resource depletion operates 

primarily as a grievance mobiliser but becomes criminogenic only when economic 

opportunities for legitimate livelihoods are absent—a condition of  near-universal 

applicability in Nigeria's most climate-vulnerable zones.

Climate displacement as a crime driver has received increasing attention. The Internal 

Displacement Monitoring Centre (IDMC, 2022) estimates that Nigeria generated 1.4 million 

new internally displaced persons (IDPs) in 2021, primarily from floods and armed conflict. 

Displaced populations exhibit elevated vulnerability to criminal recruitment—a finding 

consistent across refugee camp studies in Kenya, Uganda, and Nigeria's own IDP settlements 

in Borno State (Jeong et al., 2022). The intersection of  displacement-induced vulnerability, 

resource competition, and institutional capacity gaps creates what Barnett and Adger (2007) 

term a 'human security trap,' in which climate vulnerability and criminal insecurity reinforce 

each other in a self-perpetuating cycle.

Methodology

Research Design and Data Sources

A quantitative panel data design was employed, analysing 37 cross-sectional units (36 states + 

FCT) over 21 annual time points (2000–2020), yielding a balanced panel of  777 state-years (n 

= 777). Climate data were obtained from the Nigeria Meteorological Agency (NiMet) Annual 

Climate Summaries, the National Environmental Standards and Regulations Enforcement 

Agency (NESREA), and the USGS Global Surface Water Explorer (for Lake Chad data). 

Crime and conflict data were sourced from the Armed Conflict Location and Event Data 
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(ACLED) database, the Internal Crisis Group (ICG) Nigeria Conflict Tracker, and the 

Nigeria Police Force Crime Statistics Reports. Poverty and governance data were obtained 

from the National Bureau of  Statistics (NBS) and the World Governance Indicators database.

Variables

The primary outcome variable was a composite Annual Security Threat Index (ASTI), 

constructed from a principal component's analysis of  six crime and conflict indicators: 

farmer-herder conflict fatalities, armed robbery incidents, displacement-related crime, cattle 

rustling incidents, Boko Haram/banditry attack frequency, and food-related crime. The index 

is standardised to a mean of  zero and standard deviation of  one for each year. Climate 

predictors included desertification rate (km²/year), temperature anomaly (deviation from 

1980–2000 baseline, °C), annual flood events (NiMet), rainfall variability index (coefficient of  

variation), Lake Chad surface area (km²), and crop failure index (NESREA composite). 

Control variables included state poverty rate (NBS), state security personnel ratio, and 

governance effectiveness score (WGI).

Analytical Approach

Three analytical stages were employed. First, descriptive trend analysis documented climate 

indicator trajectories over the 20-year study period. Second, Pearson correlation analysis 

(with Bonferroni correction for multiple comparisons) established bivariate climate-crime 

associations, with lagged specifications testing causal ordering. Third, a multivariate fixed-

effects OLS regression was estimated:

ASTI_it = α_i + β₁DESRT_it + β₂TEMP_it + β₃FLOOD_it + β₄CFI_it + β₅POV_it + 

β₆SEC_it + γ_t + ε_it

Where ASTI_it = Annual Security Threat Index; DESRT_it = Desertification rate; TEMP_it 

= Temperature anomaly; FLOOD_it = Flood event count; CFI_it = Crop Failure Index; 

POV_it = Poverty rate; SEC_it = Security capacity index; α_i = State fixed effects; γ_t = Year 

fixed effects. Panel-corrected standard errors were used to address heteroskedasticity and 

cross-sectional dependence. The Hausman test confirmed the fixed-effects specification (χ²(6) 

= 47.3, p < 0.001).

Results

Climate Change Trends in Nigeria, 2000–2020

Table 1 documents temporal trends across six climate change indicators over four five-year 

periods. The data reveal consistent and accelerating climate deterioration across all 

indicators. Mean annual temperature increased by 1.3°Cover the 20-year period, exceeding 

the global average warming rate and consistent with NiMet's regional projections. 

Desertification rate increased by 85.2%, advancing from 2,100 km² per year in 2000–2005 to 

3,890 km² per year in 2016–2020. Lake Chad surface area declined by 42.2% over the study 

period, from approximately 1,350 km² to 780 km², with the most rapid shrinkage occurring in 

the 2011–2015 period coinciding with reduced Sahel rainfall.
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Table 1: Climate Change Indicator Trends in Nigeria, 2000–2020

Source: NiMet Annual Climate Summaries (2000–2020); NESREA Environmental Reports; 

USGS Global Surface Water Explorer; FMARD Crop Assessment Reports.

Annual flood events increased by 163.8% over the study period—the most rapid rate of  

change among all climate indicators—from 47 events per year in 2000–2005 to 124 events per 

year in 2016–2020. This trajectory is consistent with IPCC (2022) projections for the Guinea 

Coast region and reflects the paradox of  simultaneous aridification in the North and flooding 

intensification in the South that characterizes Nigeria's climate transition profile. Crop failure 

incidents increased by 167.3% over the same period, providing the agricultural production 

context within which resource-based conflicts and food crime emerge.

Climate-Crime Correlation Analysis

Table 2 presents Pearson correlation coefficients between climate change indicators and 

specific crime typologies, with optimal lag specifications. All correlations are statistically 

significant at the p < 0.001 level after Bonferroni correction, confirming systematic 

relationships across the climate-crime nexus.

Table 2: Pearson Correlations Between Climate Change Indicators and Crime Typologies 

(2000–2020)

Note: All correlations significant at p < 0.001 after Bonferroni correction (α adjusted to 0.0083 for 6 

comparisons); n = 185 state-year observations with complete data; lag in years from climate indicator to 

crime outcome

Indicator  2000–

2005  

2006–

2010  

2011–

2015  

2016–

2020  

Trend Direction  

Mean Annual Temp (°C)
 

26.8
 

27.2
 

27.6
 

28.1
 

↑
 

+1.3°C (20 yrs)
 Rainfall Variability Index

 
0.31

 
0.38

 
0.44

 
0.52

 
↑

 
+67.7%

 Desertification Rate 

(km²/yr)

 

2,100

 

2,640

 

3,210

 

3,890

 
↑

 

+85.2%

 
Lake Chad Surface Area 

(km²)

 

1,350

 

1,100

 

950

 

780

 

↓

 

-42.2%

 Flood Events (Annual)

 

47

 

63

 

89

 

124

 

↑

 

+163.8%

 
Crop Failure Incidents

 

312

 

421

 

589

 

834

 

↑

 

+167.3%

 

 

Climate Indicator  Crime Type  Pearson 

r  

p-value  Lag 

(Years)  

N (State-

Years)  
Desertification Rate

 
Farmer-Herder Conflict

 
0.847

 
< 0.001

 
1

 
185

 Temperature 

Anomaly

 

Armed Robbery

 
0.612

 
< 0.001

 
0

 
185

 
Flood Frequency

 

Displacement Crime

 

0.723

 

< 0.001

 

0

 

185

 Rainfall Deficit (%)

 

Cattle Rustling

 

0.791

 

< 0.001

 

1

 

185

 
Lake Chad 

Shrinkage

 

Boko Haram Attacks

 

0.683

 

< 0.001

 

2

 

185

 Crop Failure Index

 

Food-Related Crime

 

0.756

 

< 0.001

 

1

 

185
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Desertification rate demonstrates the strongest association with farmer-herder conflict (r = 

0.847), confirming the resource competition pathway as the primary climate-crime 

mechanism in Northern Nigeria. The one-year lag suggests that land degradation translates 

into conflict within a single agricultural cycle, as herders denied adequate grazing access in 

one year respond with movement and confrontation in the following season. Temperature 

anomaly correlates most strongly with armed robbery (r = 0.612), consistent with 

international literature on heat-violence relationships, with the mechanism potentially 

operating through physiological arousal pathways as well as agricultural production stress.

Lake Chad shrinkage correlates with Boko Haram attack frequency at a two-year lag (r = 

0.683), suggesting a temporally extended pathway: lake contraction → livelihood collapse → 

radicalisation → operational capacity. This two-year lag is operationally significant for early 

warning systems—monitoring Lake Chad surface area trends could theoretically provide a 

24-month anticipatory window for targeted counter-radicalisation intervention in the Lake 

Chad basin. Flood frequency and displacement crime correlate contemporaneously (r = 

0.723), reflecting the immediate criminogenic effect of  displacement—loss of  housing, 

livelihoods, and community social capital creates immediate vulnerability to both 

victimisation and perpetration.

Multivariate Regression Analysis

Table 3 presents the fixed-effects multivariate regression results. The model explains 86.3% of  

the variance in the Annual Security Threat Index (R² = 0.863, F(6,178) = 186.4, p < 0.001), 

providing strong overall explanatory power. Desertification rate is the strongest positive 

predictor (β = 0.634, p < 0.001), followed by crop failure index (β = 0.487) and temperature 

anomaly (β = 0.521). State security capacity is the only significant negative predictor (β = -

0.298, p < 0.001), indicating that institutional capacity moderates the crime-amplifying 

effects of  climate change.

Table 3: Fixed-Effects Multivariate OLS Regression — Climate Predictors of  Annual 

Security Threat Index

Note: State and year fixed effects included; panel-corrected standard errors; dependent variable = Annual 

Security Threat Index (standardised); n = 777 state-years (37 units × 21 years); Hausman test: χ²(6) = 

47.3, p < 0.001

Variable  β  Coefficient  Std. Error  t-value  p-value  95% CI  
Desertification Rate 

(km²/yr)
 

0.634
 

0.078
 

8.13
 

< 0.001
 

[0.48, 0.79]
 

Temperature Anomaly 

(°C)

 

0.521

 
0.069

 
7.55

 
< 0.001

 
[0.38, 0.66]

 
Annual Flood Events

 

0.412

 

0.057

 

7.23

 

< 0.001

 

[0.30, 0.52]

 
Crop Failure Index

 

0.487

 

0.063

 

7.73

 

< 0.001

 

[0.36, 0.61]

 
Poverty Rate (%)

 

0.389

 

0.052

 

7.48

 

< 0.001

 

[0.29, 0.49]

 
State Security Capacity

 

-0.298

 

0.044

 

-6.77

 

< 0.001

 

[-0.39, -0.21]

 

R² = 0.863, F(6,178) = 

186.4, p < 0.001
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Discussion of Findings

The multivariate regression results establish that climate change indicators collectively 

explain 86.3% of  variance in Nigeria's Annual Security Threat Index, a level of  explanatory 

power that places climate among the most powerful structural predictors of  security outcomes 

in the Nigerian context—comparable in magnitude to socioeconomic and governance factors 

in other studies. The dominance of  desertification as the strongest predictor (β = 0.634) 

reflects the primacy of  land-based resource competition as Nigeria's defining climate-crime 

pathway, distinct from the temperature-violence relationship that predominates in Global 

North climate-crime literature.

The two-year lag in the Lake Chad-Boko Haram correlation is particularly theoretically 

significant. It provides empirical support for Barnett and Adger's (2007) proposition that 

environmental security threats operate through a radicalisation pipeline that requires time to 

move from livelihood disruption to organised violence—a finding with direct early warning 

and counter-radicalisation policy implications. The Nigerian state's current approach to Boko 

Haram and Lake Chad basin insecurity is overwhelmingly military; this study's evidence 

suggests that climate-focused livelihoods intervention 24 months before projected lake 

contraction events could offer a preventive pathway with potentially higher cost-effectiveness 

than kinetic operations.

The moderating role of  state security capacity (β = -0.298) suggests that institutional strength 

buffers the crime-amplifying effects of  climate change. States with higher security capacity 

indices—characterised by better police-population ratios, functional intelligence systems 

(Raimi & Ene, 2019, and community policing frameworks—show lower climate-crime 

sensitivity, indicating that institutional investment reduces the criminogenic conversion of  

environmental stress. This finding is consistent with Homer-Dixon's (1994) argument that 

adaptive capacity is the critical variable determining whether environmental scarcity 

produces conflict or peaceful adjustment. The policy implication is that security capacity 

investment in climate-vulnerable states is not merely a security measure but a climate 

adaptation strategy.

Conclusion

This study has provided the most statistically rigorous examination to date of  the climate-

crime nexus in Nigeria, demonstrating through a 20-year panel analysis that climate change 

indicators—particularly desertification, temperature anomaly, and crop failure—are 

significant, independent, and quantitatively substantial drivers of  crime and insecurity. The 

findings establish that climate change is not merely a background condition for Nigerian 

insecurity but a proximate structural driver that demands integration into national security 

strategy and planning. Farmer-herder conflict, displacement crime, and Boko Haram-related 

violence are among the crime typologies most empirically linked to specific climate variables, 

providing concrete targets for climate-security intervention design.
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Recommendations

Based on the empirical findings, the following policy recommendations are proposed: First, 

the National Security Council should formally designate climate change as a national security 

threat and establish an Office of  Climate Security under the National Security Adviser, tasked 

with integrating climate projections into threat assessments. Second, the 10 most climate-

vulnerable states—determined by the composite climate vulnerability index—should receive 

an Emergency Climate-Security Resilience Fund of  ₦5 billion each, dedicated to alternative 

livelihoods for displaced herders and farmers, conflict mediation infrastructure, and climate-

adaptive land use management. Third, a Nigeria Lake Chad Climate Monitoring System 

should be established in partnership with NiMet and the Lake Chad Basin Commission, 

providing monthly surface area and rainfall data linked to an early-warning protocol for 

radicalisation risk. Fourth, the National Emergency Management Agency (NEMA) should 

develop a Climate-Crime Displacement Response Protocol, ensuring that post-flood 

displacement settlements receive immediate security, legal, and livelihood support to prevent 

criminal victimisation and recruitment. Fifth, the Federal Ministry of  Environment and the 

Ministry of  Police Affairs should jointly commission five-year state-level climate-crime risk 

assessments to guide the spatial allocation of  security resources in alignment with projected 

environmental change.
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