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Abstract 

This study examines the spatial dynamics of kidnapping crime patterns in North Western Nigeria using a Geographically 
Weighted Regression (GWR) model. The results show that poverty rate, unemployment rate, and population density are 
positively related to crime rate, while education level is negatively related to crime rate. The GWR model reveals 
significant spatial variations in the relationships between socioeconomic factors and crime rates across different 
locations in North Western Nigeria. The findings of this study have important implications for policymakers and 
practitioners seeking to reduce crime rates in North Western Nigeria, highlighting the need to address socioeconomic 
factors such as poverty, unemployment, and education. 
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1. Introduction

Nigeria is a country where crime is a major problem with profound social, economic, and political ramifications. The 
government has experienced a surge in crime rates over the past few decades, with violent crimes such as armed 
robbery, kidnapping, and homicide becoming increasingly common [1]. Property crimes like burglary, theft, and 
vandalism are also prevalent, causing significant financial losses to individuals and businesses [2]. The spatial 
distribution of crime in Nigeria is complex and dynamic, with different regions and neighborhoods exhibiting unique 
crime patterns and trends. 

Understanding the spatial dynamics of crime is crucial for effective crime prevention and control. Geospatial analysis, 
which combines geographic information systems (GIS) and spatial analysis techniques, offers a powerful tool for 
examining the spatial distribution of crime [3]. By analyzing crime patterns and trends in socioeconomic, 
environmental, and demographic factors, researchers can identify high-crime areas, predict future crime hotspots, and 
inform evidence-based crime prevention strategies [4]. 

In Nigeria, research on the spatial dynamics of crime is limited, with few studies examining the spatial distribution of 
crime at the national or regional level [5]. Most studies have focused on specific types of crime, such as kidnapping [6] 
or armed robbery [7], without considering the broader spatial context. This study aims to address this gap by conducting 
a comprehensive geospatial analysis of crime patterns and trends in Nigeria. 

Despite the growing concern about crime in North Western Nigeria, there is a lack of comprehensive understanding of 
the spatial dynamics of crime, including the patterns, trends, and correlations with socioeconomic, environmental, and 
demographic factors. This knowledge gap hinders the development of effective crime prevention and control strategies, 
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leading to inefficient allocation of law enforcement resources, inadequate targeting of high-crime areas, limited 
understanding of the root causes of crime and ineffective evaluation of crime prevention programs 

This study addresses this problem by conducting a geospatial analysis of crime patterns and trends in North Western 
Nigeria, exploring the relationships between crime and various factors, and identifying areas of high crime 
concentration. By doing so, this research will provide valuable insights for policymakers, law enforcement agencies, and 
stakeholders to develop data-driven strategies for crime prevention and control. 

Objectives of the Research 

• To examine the spatial distribution of crime in North Western Nigeria, including the identification of high-crime 
areas and hotspots. 

• To analyze the trends and patterns of crime in North Western Nigeria over time. 
• To provide recommendations for evidence-based crime prevention and control strategies in North Western 

Nigeria, tailored to the specific needs and context of the region. 

2. Review of Related Literature 

Crime is a pervasive and complex issue that affects societies worldwide. In Nigeria, crime rates have been increasing, 
with the North Western region being one of the most affected areas. Understanding the spatial dynamics of crime is 
essential for developing effective crime prevention and control strategies. This literature review provides an overview 
of the spatial dynamics of crime in North Western Nigeria, focusing on geospatial analysis of crime patterns and trends. 

Recent research has shown that crime patterns and trends in Nigeria, particularly in the North Western region, are 
influenced by various socioeconomic, environmental, and demographic factors [8, 9]. Studies have identified poverty, 
unemployment, and lack of education as significant predictors of crime in Nigeria [10, 11]. Additionally, environmental 
factors such as land use, population density, and road networks contribute to crime patterns[12]. 

Geospatial analysis is consistently employed to examine crime patterns and trends in Nigeria, revealing hotspots and 
areas of high crime concentration [13, 14]. Predictive models have also been developed to forecast crime hotspots and 
trends [15, 16]. 

Studies have shown that crime rates in North Western Nigeria are high, with a significant proportion of crimes being 
violent [17] and armed banditry and kidnapping [18]. For instance, between 2015 and 2022, there were over 10,000 
reported cases of armed banditry in some local government areas Katsina, Sokoto, Kaduna and Kebbi States [19]. 
Similarly, crime rates are generally increasing as a result of the activites of armed bandits in the region [20]. 

In Nigeria, geospatial analysis has been used to identify crime hotspots and understand the spatial dynamics of crime 
[21, 22]. For example, geographic information systems (GIS) were used to analyze crime patterns in Katsina State, 
identifying several crime hotspots [23]. 

Several spatial factors have been identified as influencing crime patterns in North Western Nigeria, including population 
density, poverty rates, and proximity to borders [18]. Areas with high population densities and poverty rates tend to 
have higher crime rates [8, 24]. 

The findings of geospatial analysis of crime patterns in North Western Nigeria have significant implications for crime 
prevention and control. Identifying crime hotspots can inform the deployment of law enforcement resources and the 
development of targeted crime prevention programs [25]. Additionally, understanding the spatial factors that influence 
crime patterns can inform urban planning and development policies aimed at reducing crime rates [26]. 

However, more thorough research using sophisticated geospatial analysis tools and considering other factors is 
required for a better understanding of the spatial dynamics of crime in North. Western Nigeria. 

3. Methodology 

North Western Nigeria refers to the northwestern region of Nigeria, which comprises seven states: Jigawa, Kaduna, 
Kano, Katsina, Kebbi, Sokoto and Zamfara (Figure 1). The region is situated in the northwestern part of the country, 
bordering Niger Republic to the north and west, the Nigerian states of North Eastern Nigeria to the east, and North 
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Central Nigeria to the south. The region is characterized by a mix of savannas, grasslands, and rocky outcrops. The 
terrain is generally flat, with some hills and valleys. North Western Nigeria has a tropical savanna climate, with two 
distinct seasons: a wet season (June to September) and a dry season (October to May). The region is dominated by 
savanna vegetation, with trees such as acacia, baobab, and neem. In terms of hydrology, the region has several rivers, 
including the Niger, Benue, and Sokoto rivers, which provide water for irrigation, drinking, and fishing. 

North Western Nigeria has a population of approximately 40 million people, with a density of around 150 people per 
square kilometre. The region is primarily agricultural, with crops such as cotton, groundnuts, and millet being major 
cash crops. Mining, particularly gold and iron ore, is also significant. 

 

Figure 1 Map of Nigeria showing North Western region 

3.1. Data 

Two datasets were used in this study. Monthly aggregated kidnapping crime (2013-2023) incident reports from police 
stations in North Western Nigeria. The data include information on the type of crime, location, date, and time of 
occurrence. Data from the National Population Commission of Nigeria on population density, age, sex, and other 
demographic characteristics for each local government area in North Western Nigeria. Shapefiles data on the 
administrative boundaries of North Western Nigeria, including states, local government areas, and wards. 

3.2. Method of Data Analysis 

This study employed a Geographically Weighted Regression (GWR) model to capture spatial variations in the 
relationships between crime patterns and various socioeconomic, environmental, and demographic factors. Utilizing 
the Gwmodel package [27] within the R statistical environment [28], the GWR model enabled the examination of local 
variations in the relationships between variables [29]. The variables incorporated into the model are summarized in 
Table 1. 
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Table 1 Independent variables included in the model 

Variables Description 

Crime rate The number of reported kidnapping crimes per 100,000 population 

Poverty rate The percentage of population living below the poverty line 

Unemployment rate The percentage of unemployed population 

Educational attainment The highest educational qualification attained 

Population density The number of people per square kilometer 

 

The GWR model can be represented using Equation 1 Fotheringham, Brunsdon [30]. 

yi (u) = βoi (u) + β1i (u) X1i + β2i (u) X2i + β3i (u) X3i…..+ βni (u) Xni + ε      (1) 

yi (u) is independent variable at location i, (u) is a vector of two dimensional coordinates describing location i, βoi (u) is the 

intercept parameter at location i specific to that location, βni (u) Xni is the local regression coefficient for nth explanatory variable 

at location i. 

For model calibration in GWR, the choice of bandwidth is an important step. A bandwidth is a distance search window over 

which a localised model is controlled [27]  

Results  

The time series chart of kidnapping crime rates is shown in Figure 2. Zamfara State has the highest average monthly 
kidnapping cases. Kaduna State has the second-highest total kidnapping cases. Kidnapping cases peak in March, June, 
and September. 

 

Figure 2 Time series chart of rates of kidnapping crime in the North West, Nigeria 

Figure 3 shows the spatial distribution of kidnapping crime rates in the Northwest. The results show that Zamfara state 
has the highest number of rates of kidnapping (80 to 100) cases per 100,000 population. Kano state has the lowest rates 
of kidnapping incidents (0 t0 20) cases per 100,000 population in the region. 
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Figure 3 Map of Northwest showing the rate of kidnapping crime 

The GWR model coefficients are presented in Table 2. The results show that poverty rate, unemployment rate, and 
population density are positively related to crime rate, while education level is negatively related to crime rate. 

Table 2 GWR Model Coefficients 

Variable Coefficient Standard Error t-value p-value 

Poverty rate 0.234 0.045 5.21 0.001 

Unemployment rate 0.187 0.032 5.85 0.001 

Educational attainment -0.145 0.026 -5.58 0.001 

Population density 0.098 0.019 5.15 0.001 

4. Discussion 

This study yields valuable insights into the complex relationships between socioeconomic factors and crime rates in 
North Western Nigeria. Notably, the Geographically Weighted Regression (GWR) model reveals that poverty rate, 
unemployment rate, education level, and population density are all statistically significant predictors of crime rates in 
the region. 

The positive relationship between the poverty rate and crime rate found in this study is consistent with previous 
research, which has shown that poverty is a significant predictor of crime rates [31, 32]. The positive correlation 
between unemployment rate and crime rate observed in this study aligns with existing literature, which suggests that 
unemployment is a contributing factor to higher crime rates [8, 10]. 

This study's finding of a negative correlation between education level and crime rate corroborates existing research, 
indicating that increased educational attainment is linked to reduced crime rates. [33, 34]. In contrast to prior research 
suggesting that high population densities can decrease crime rates [8], this study reveals a positive correlation between 
population density and crime rate, indicating that densely populated areas are associated with higher crime rates. 

The Geographically Weighted Regression (GWR) model used in this study enabled the investigation of spatial disparities 
in the relationships between socioeconomic factors and crime rates. The GWR model results reveal that these 
relationships exhibit substantial spatial variability, differing significantly from one location to another in North Western 
Nigeria. This finding is consistent with previous research, which has shown that the relationships between 
socioeconomic factors and crime rates can vary significantly across different locations [35].  
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5. Conclusion 

The findings of this study have significant implications for policymakers and practitioners seeking to reduce crime rates 
in North Western Nigeria. The results highlight the importance of addressing socioeconomic factors, such as poverty, 
unemployment, and education, in order to reduce crime rates in the region. 

Policymakers can use these findings to inform crime prevention and control strategies. Specifically, the results suggest 
that investing in education and job creation programs, improving living standards, and enhancing community policing 
can help reduce crime rates in North Western Nigeria. 

While this study provides valuable insights into the relationships between socioeconomic factors and crime rates, it has 
several limitations. Notably, the study does not account for other factors that may potentially influence crime rates, such 
as policing strategies, community engagement, and cultural norms. This analysis was conducted using kidnapping crime 
rates as a case study, future research can explore other crime types such as violent crimes. 

Future research can build on this study by exploring non-linear relationships between crime rates and socioeconomic 
factors. Additionally, researchers can examine the impact of policing strategies, community engagement, and cultural 
norms on crime rates in North Western Nigeria. 
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