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1  Background to the study
The landscape of transportation safety in Africa’s megacities is becoming increasingly 
intricate, especially in swiftly growing urban hubs such as Lagos and Abuja [36]. The 
explosive rise in population, alongside the growth of public transit systems, has posed 
unprecedented hurdles in ensuring the safety and security of passengers [48]. Public 
transport in Nigeria is plagued by several crime types. Passengers frequently experience 
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Abstract
The rising incidence of crime in public transportation systems across Nigerian 
cities has necessitated the analysis of safety measures and their effectiveness. This 
study examines public transport safety and crime patterns in Lagos and Abuja. 
Analysis of crime statistics reveals that Lagos recorded 2,847 transportation-related 
crimes across its BRT, traditional buses, and taxi systems, while Abuja reported 
1,623 incidents during the same period. Researchers surveyed 784 passengers (402 
in Lagos, 382 in Abuja) and interviewed 45 transport operators across both cities. 
The Incidence of Crime Index (ICI) and Passenger Safety Measure Index (PSMI) 
were employed to evaluate the effectiveness of security protocols. Results reveal 
significant differences in transportation-related crimes between the two cities, 
with Lagos reporting higher incidents (14.3 per 10,000 passengers) compared to 
Abuja (8.7 per 10,000 passengers). Three key relationships were identified: a strong 
negative correlation between technological interventions and crime reduction, 
a moderate positive relationship between socio-economic factors and crime 
probability, and a positive impact of community engagement on safety measure 
effectiveness. Notably, technological interventions partially mediate the relationship 
between socio-economic factors and crime incidents. Lagos demonstrated higher 
scores across all safety measure dimensions, including surveillance coverage 
(0.75), emergency response (0.68), security personnel (0.71), and technological 
intervention (0.74), compared to Abuja. These findings emphasize the importance of 
integrating technological solutions with community engagement while considering 
socio-economic conditions in developing effective urban transportation security 
strategies. The study contributes to understanding transportation security dynamics 
in rapidly evolving African urban environments and provides evidence-based 
recommendations for policy development.
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pickpocketing and theft of personal belongings in crowded buses and taxis [58]. Armed 
robbery targeting commercial vehicles on highways remains prevalent, with notorious 
incidents on the Lagos-Ibadan expressway [52]. Kidnapping of passengers for ransom 
has increased, particularly along rural routes [31]. “One-chance” operations—where 
criminals pose as legitimate transport operators—have become common in urban cen-
ters like Lagos and Abuja [54]. These crimes persist due to inadequate security measures 
and socioeconomic factors [4]. Recent research shows that crimes related to transpor-
tation in Nigerian urban areas have surged by 34% from 2020 to 2024, with Lagos and 
Abuja responsible for nearly 45% of these reported cases [56]. The emergence of various 
transportation options, such as Bus Rapid Transit (BRT) systems, conventional buses, 
and ride-hailing platforms, has called for a more holistic strategy to manage passenger 
safety and security [12].

While earlier studies have thoroughly explored the prevalence of crimes associated 
with transportation, there has been scant focus on the efficacy of safety measures put 
in place in Nigerian urban areas [56]. The link between crime deterrent techniques and 
their real-world effects on passenger security is still not well comprehended, especially 
in the fast-changing landscape of urban transport systems [42]. Recent innovations in 
technology have opened up fresh avenues for bolstering transportation safety, yet weav-
ing them into current safety protocols poses notable hurdles [73].

This research tackles a vital issue by exploring the relationship between criminal activ-
ities and safety protocols within the public transportation networks of Lagos and Abuja. 
Drawing inspiration from the recent insights of Darko [21], who laid the groundwork for 
assessing transportation security measures, this inquiry utilizes the Incidence of Crime 
Index (ICI) and Passenger Safety Measure Index (PSMI) to evaluate the efficacy of exist-
ing security frameworks. The importance of this study lies in its capability to guide data-
driven policy formulation and aid in crafting more robust safety measures within urban 
transit systems [74]. The transportation scene in Nigeria forms a crucial intersection of 
social, economic, and safety factors, especially in the swiftly growing urban settings of 
Lagos and Abuja [34]. The remarkable surge in population and urban sprawl has intro-
duced intricate challenges regarding transportation infrastructure, safety, and security 
oversight [62].

Urban transportation networks function as the lifeblood of city life, enabling eco-
nomic progress, social engagement, and everyday activities. In Nigerian metropolises, 
these systems are marked by their intricacy, variety, and inherent susceptibilities [6]. 
The dynamic relationship between established transit systems, such as Bus Rapid Tran-
sit (BRT), and informal transport methods creates a distinctive mobility ecosystem that 
necessitates advanced security measures. The rising security threats within Nigeria’s 
urban transport frameworks mirror larger socio-economic shifts. From 2020 to 2024, 
crimes linked to transportation surged by 34%, underscoring the pressing demand for 
all-encompassing security interventions [65]. These occurrences not only pose immedi-
ate threats to safety but also significantly influence urban efficiency, community bonds, 
and public perception of shared spaces.

Technological innovation and urban expansion have fundamentally transformed the 
landscape of transportation. The rise of digital platforms, sophisticated surveillance 
tools, and smart transportation networks presents extraordinary opportunities for secu-
rity management [70]. Nevertheless, deploying these technologies poses significant 
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hurdles in resource-limited urban settings, calling for tailored, context-sensitive solu-
tions. The unique features of Lagos and Abuja create an intriguing research backdrop. 
As Nigeria’s leading urban centers, these cities encapsulate a microcosm of widespread 
urban transport issues. Lagos, characterized by its intricate, densely populated infra-
structure, contrasts with Abuja’s organized urban layout, providing diverse settings for 
exploring transportation security dynamics [61].

Urban transportation security has transformed remarkably, shifting from conventional 
crime deterrence strategies to more comprehensive, cohesive methodologies. Cur-
rent studies highlight the necessity of perceiving transportation security as a multifac-
eted system that encompasses technological, social, economic, and governance aspects 
[18]. The relevance of this research transcends mere security matters. By investigating 
the interplay between crime occurrences, safety protocols, and urban infrastructure, the 
research enriches dialogues surrounding urban resilience, social mobility, and sustain-
able growth in swiftly evolving African metropolitan landscapes. It addresses pivotal 
gaps in knowledge regarding transportation security within developing urban frame-
works. Utilizing mixed-method research techniques, the study aspires to yield insights 
that can guide policy formation, technological advancements, and community-driven 
security initiatives.

The objectives of the research encompass: investigating crime trends within urban 
transit systems, assessing the efficacy of current safety protocols, examining the impact 
of technological innovations, and formulating evidence-informed recommendations to 
bolster transportation security in Nigerian metropolitan areas. By offering a contextu-
ally specific analysis of transportation security, the research enhances both theoretical 
understanding and practical policy formulation. The outcomes may have significant 
implications not only for urban settings in Nigeria but also for comprehending transpor-
tation security issues in analogous developing urban environments worldwide.

2  Literature review
The domain of transportation security research has undergone significant evolution in 
recent years, particularly in relation to the development of urban settings. Investiga-
tions [38, 43] have underscored the complexities associated with public transportation 
safety, focusing on the interplay of socioeconomic variables, urban infrastructure, and 
strategies for crime prevention. The evaluation of criminal activities and safety proto-
cols within public transportation constitutes a multifaceted challenge that has attracted 
considerable scrutiny in empirical studies. This review consolidates insights from five 
empirical investigations that delve into diverse aspects of crime within public transport 
systems, user perceptions of safety, and the efficacy of safety interventions designed to 
reduce risks.

The research conducted by Evenson et al. [25] elucidates the relationship between 
perceived safety and actual crime statistics in public domains, including transportation 
systems. This study underscores the necessity of differentiating among various crime 
types, such as incivilities versus violent acts, and stresses the importance of specificity 
in both exposure and outcome metrics. The results indicate that perceived safety mark-
edly affects individuals’ propensity to participate in physical activities, such as walking 
to transit stations, which is vital for the utilization of public transport. Additionally, the 
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study reveals that gender distinctions influence safety perceptions, a theme that recurs 
frequently in the literature on public transport safety.

In a related context, Alotaibi and Potoglou [7] investigate travel strategy perceptions 
regarding the newly developed metro and bus networks in Riyadh, Saudi Arabia. Their 
results corroborate those of Evenson et al. [25] by illustrating that the enhancement of 
safety and security measures within public transport facilities can substantially boost 
passenger confidence and utilization rates. The authors contend that the establishment 
of secure walking and cycling paths, in conjunction with improved public transport 
infrastructure, is essential for cultivating a safe travel environment. This research high-
lights the imperative of integrating safety considerations into urban planning to facilitate 
public transport as a practical alternative to private vehicles.

The influence of gender on safety perceptions in public transport contexts emerges 
as another significant issue emphasized by several studies. Mansoor and Hasan discov-
ered that women typically report heightened levels of fear regarding crime victimization 
in public transport environments compared to men, particularly in relation to sexual 
assault and harassment [40]. This gender-based discrepancy in fear is further substan-
tiated by the findings of Ouali et al., who examine how safety measures may exert dif-
ferential effects on women and men, underscoring the necessity for gender-sensitive 
approaches within public transport safety policy [44].

Oliveira et al. [60] examine the particular phenomenon of bus robberies in Belo Hori-
zonte, Brazil, presenting empirical data on situational variables that contribute to crimi-
nal activities within public transportation contexts. Their investigation reveals that the 
apprehension of crime notably influences individuals’ decisions surrounding the use of 
public transport. By scrutinizing crime trends across diverse bus routes, the authors pin-
point critical determinants that shape passengers’ perceptions of safety. This research 
underscores the necessity for focused interventions that specifically tackle distinct 
types of crime and bolster the overall security of public transport systems. The study 
conducted by Alonso et al. explores the impact of urban security perceptions on trans-
portation alternatives. Their findings suggest that an elevated sense of security in urban 
locales is associated with a diminished dependence on public transport, as individuals 
may opt for walking or cycling in safer settings [6].

Furthermore, the investigation by Rahaman et al. [69] introduces a metric for assess-
ing the quality of station design grounded in Crime Prevention Through Environmental 
Design (CPTED) principles. Their research accentuates the significance of environmen-
tal design in mitigating crime and enhancing the perception of safety within public 
transport facilities. By emphasizing aspects such as surveillance and access manage-
ment, the authors offer a framework for assessing and improving the safety attributes of 
transit stations. This study enriches the discourse on the role of design and infrastruc-
ture in crime deterrence and user safety.

In addition, the analysis by Gallison and Andresen presents a case study of Ottawa’s 
O-Train system, investigating crime trends in relation to transit stations. Their results 
indicate that the existence of transit stations can forecast crime in adjacent neighbor-
hoods, highlighting the necessity for cohesive crime prevention strategies that account 
for the spatial dynamics of urban transit systems [27]. This spatial examination is aug-
mented by the research of Irvin-Erickson and Vigne, who investigate the features of 
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Washington, DC Metro stations that contribute to crime generation and allure, unveil-
ing temporal patterns in crime associated with station activity [32].

The empirical inquiries reviewed elucidate the interrelationship among crime 
occurrences, safety protocols, and public sentiment within the public transportation 
framework. Collectively, they underscore the importance of incorporating safety con-
siderations into urban transport development, enhancing infrastructure, and execut-
ing effective crime prevention initiatives. The conclusions indicate that a multifaceted 
approach, addressing both tangible safety measures and user perceptions, is vital for cul-
tivating a secure and dependable public transport system.

2.1  Theoretical foundations and conceptual frameworks

Criminal activities and safety protocols within public transportation frameworks rep-
resent a multifaceted issue grounded in various theoretical constructs and conceptual 
paradigms. This examination may be approached from diverse perspectives, including 
spatial crime dynamics, safety perceptions, the significance of collective efficacy, and the 
influence of urban governance on crime dispersion. Each of these dimensions enhances 
the comprehension of the interplay between crime and public transit systems, as well as 
the efficacy of safety initiatives designed to alleviate such occurrences.

A pivotal theory pertinent to this discussion is the routine activity theory, which 
asserts that criminal acts transpire when three conditions align: a motivated perpetrator, 
an appropriate target, and a lack of effective guardianship. This theory is exceptionally 
relevant to public transit contexts, where the flow of individuals generates opportuni-
ties for criminal behavior, especially in locales characterized by insufficient oversight or 
police visibility. For example, Mordwa’s [46] research underscores that criminal activi-
ties are more prevalent at public transport terminals situated farther from police sta-
tions, indicating that the geographical distribution of these terminals is a critical factor 
influencing crime rates. Likewise, Burdick-Will et al. [15] underscore that students who 
depend on public transportation frequently encounter violent crime during their jour-
neys, potentially resulting in absenteeism and a reduced perception of safety.

Understanding perceptions of safety is vital for analyzing crime within public trans-
portation. Currie et al. [20] performed an empirical study revealing how the experiences 
of youths with criminal incidents shape their perceptions of personal safety, resulting in 
a diminished sense of security when utilizing public transit. This finding is consistent 
with Mansoor and Hasan [40], who observed that gender disparities significantly influ-
ence the fear of becoming a crime victim, with women exhibiting heightened anxiety 
regarding various forms of crime, including harassment on public transportation. Such 
perceptions can catalyze behavioral modifications, leading individuals to circumvent 
specific routes or transport modalities perceived as unsafe, thus affecting their mobility 
and access to communal spaces [39].

The notion of collective efficacy, which pertains to the social solidarity among commu-
nity constituents and their readiness to act for the common interest, has emerged as a 
viable strategy for crime deterrence in public environments. Gerell and Kronkvist’s [28] 
investigation suggests that bolstering collective efficacy within neighborhoods can assist 
in diminishing violent crime, particularly in urban locales. This indicates that cultivating 
community relationships and informal social regulation may function as a buffer against 
crime in public transportation settings.
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Furthermore, urban governance and neighborhood deprivation significantly influence 
crime patterns. Mansourihanis’s [41] examination of crime statistics in Chicago reveals 
a general downturn in crime figures,however, it accentuates the spatial inconsistency of 
this decline, demonstrating that certain neighborhoods persist in experiencing elevated 
crime levels despite overarching trends. This underscores the necessity of targeted inter-
ventions in areas that are chronically afflicted by crime, particularly within public transit 
environments where marginalized groups may be disproportionately affected.

Situational crime prevention tactics represent a pivotal component in the enhance-
ment of safety within public transport systems. Natarajan et al. [49] examined the adop-
tion of expedited assessment techniques aimed at pinpointing high-risk locales within 
public transportation frameworks, thereby enabling focused interventions that possess 
the potential to substantially mitigate criminal activities and disorder. This methodol-
ogy is consistent with the conclusions drawn by Newton et al. [51], who employed novel 
approaches to discern theft trends within and adjacent to principal transit networks, 
consequently informing security protocols. Additionally, the establishment of design 
quality metrics for public transport infrastructures, as suggested by Rahaman et al. 
[69], underscores the significance of Crime Prevention Through Environmental Design 
(CPTED) principles in fostering safer transit settings.

The interplay between crime occurrences and public transportation is further inten-
sified by socio-economic variables and urban development. Billings et al. [13] investi-
gated the impact of light rail transit stations on neighborhood crime, uncovering that 
the advent of such transit infrastructures does not invariably correlate with heightened 
crime statistics, contravening prevalent assumptions regarding public transportation 
as a magnet for criminality. This observation is reaffirmed by Gallison and Andresen 
[27], who scrutinized criminal patterns within Ottawa’s O-Train network, concluding 
that the existence of transit stations does not inherently forecast crime in the adjacent 
communities.

Moreover, the COVID-19 pandemic has instigated novel dynamics in crime trends 
and the utilization of public transportation. The research conducted on criminal activ-
ity in Mexico City amid the pandemic elucidates how alterations in routine behaviors, 
particularly concerning public transport patronage, have affected crime rates [23]. This 
indicates that external influences, such as public health emergencies, can profoundly 
reshape the crime and safety landscape within public transportation systems. By amal-
gamating these theoretical underpinnings and conceptual frameworks, scholars and 
policymakers can formulate more efficacious strategies aimed at bolstering safety and 
curtailing crime in public transport contexts.

The development of the Incidence of Crime Index (ICI) employed in this study directly 
operationalizes routine activity theory’s core components. Cohen and Felson’s [19] 
convergence of motivated offenders, suitable targets, and absence of capable guard-
ians is measured through ICI’s temporal crime patterns (motivated offender availabil-
ity), passenger vulnerability indicators (suitable targets), and security presence metrics 
(guardianship effectiveness). Similarly, the Passenger Safety Measure Index (PSMI) 
incorporates Jeffery’s [33] Crime Prevention through Environmental Design principles 
by quantifying surveillance coverage (natural surveillance), access control measures (ter-
ritorial reinforcement), and maintenance standards (environmental management). This 
theoretical grounding ensures that both indices capture not merely crime occurrence 
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but the underlying criminogenic conditions identified in seminal transportation security 
literature.

2.2  Nigerian transportation policy framework definition

Within Nigeria’s transportation policy framework, ‘safe transportation’ is defined by 
Adanikin and Oyedepo [3] as systems ensuring ‘protection of passengers, cargo, and 
infrastructure from criminal activities, accidents, and security threats.’ Cay-saribas [16], 
establish quantifiable benchmarks: minimum lighting levels of 50  lx at transit stops, 
emergency response times under 10 min, and security personnel ratios of 1:200 passen-
gers during peak hours. Adesanya [5] further specifies safety as encompassing CCTV 
coverage at 90% of major terminals, functioning emergency communication systems, 
and certified vehicle inspection protocols. Conversely, ‘unsafe conditions’ are character-
ized by the absence of these standards, as documented in Badiora et al. [9], who identi-
fies inadequate surveillance, poor environmental design, and limited law enforcement 
presence as primary risk factors.

3  Research methodology
The methodological framework for this investigation into transportation security within 
Lagos and Abuja was meticulously crafted to elucidate the complexities associated with 
urban transportation safety. Utilizing a quantitative research paradigm, the study offers 
a comprehensive insight into the challenges pertaining to transportation security. The 
study’s demographic encompassed a wide array of stakeholders, including commuters, 
transportation service providers, law enforcement officials, and urban planning special-
ists from the metropolitan regions of Lagos and Abuja. The study employed a stratified 
multi-stage sampling method to guarantee representative data acquisition. Participants 
were intentionally chosen from various modes of transportation, including Bus Rapid 
Transit (BRT) systems, conventional bus networks, and informal transport services.

A structured 71-item questionnaire was administered through face-to-face inter-
views at major transport terminals in Lagos and Abuja between March-August 2023. 
The instrument comprised five sections: demographics (8 items), crime experiences (15 
items), safety perceptions (20 items), ICI indicators (12 items), and PSMI indicators (16 
items). Data collection occurred during peak hours (7:00–10:00 AM, 4:00–7:00 PM) at 
BRT stations, bus terminals, and taxi parks, achieving an 87.3% response rate (784 com-
pleted from 898 approached).

The design of the questionnaire integrated the Incidence of Crime Index (ICI) and 
Passenger Safety Measure Index (PSMI), drawing upon current methodologies in 
urban security research. The ICI measured crime patterns through three constructs: 
Crime Frequency (4 indicators: monthly occurrence rates, peak-hour concentration, 
seasonal variations, route-specific density), Victim Characteristics (4 indicators: gen-
der patterns, age vulnerability, socio-economic profiling, repeat victimization), and 
Temporal Distribution (4 indicators: hourly, daily, monthly, and holiday crime pat-
terns). The PSMI assessed safety measures via four constructs: Surveillance Coverage 
(CCTV density, functionality, monitoring capability, visual effectiveness), Emergency 
Response (response time, communication systems, first aid availability, reporting mech-
anisms), Security Personnel (officer ratios, visible presence, training levels, community 
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integration), and Technological Intervention (smart systems, mobile applications, digital 
reporting, passenger information systems).

The ICI’s measurement of crime frequency, victim demographics, and temporal pat-
terns directly tests routine activity theory predictions in Nigerian transportation con-
texts. The index’s temporal crime distribution component validates Cohen and Felson’s 
hypothesis regarding peak-hour convergence effects, while victim characteristic analysis 
examines Felson’s [26] target suitability predictions. The four PSMI components, surveil-
lance coverage, emergency response, security personnel, and technological intervention 
are theoretically grounded in established transportation security literature by Newton 
et al. [51], reflects Mensah [45], Hildmann and Kovacs [30], Baum and McGahan [10] 
respectively, ensuring PSMI alignment with evidence-based crime prevention strategies 
while addressing Nigeria’s specific infrastructural constraints. A carefully curated sam-
ple of 784 respondents was obtained, comprising 402 individuals from Lagos and 382 
from Abuja. The determination of sample size was guided by Krejcie and Morgan’s [37] 
sampling table, augmented by power analysis to ascertain statistical significance. Partici-
pants were selected through stratified random sampling, taking into account variables 
such as age, gender, utilization of transportation modes, and socio-economic status.

Quantitative data collection concentrated on the systematic recording of transporta-
tion-related incidents, the implementation of safety measures, and the experiences of 
passengers. Crime statistics and incident reports were sourced from local transportation 
authorities and law enforcement entities. This methodology facilitated the analysis of 
crime trends and the efficacy of safety measures. Quantitative data were analyzed using 
datatab.net statistical online tool for both descriptive and inferential statistical methods 
employed.

Internal consistency was confirmed with Cronbach’s alpha values exceeding 0.75 for all 
constructs (ICI: α = 0.847; PSMI: α = 0.891). Confirmatory factor analysis supported con-
struct validity (KMO = 0.874, Bartlett’s test p < 0.001). Average Variance Extracted values 
(ICI = 0.612, PSMI = 0.673) and Composite Reliability scores (ICI = 0.851, PSMI = 0.894) 
confirmed convergent validity. Missing data was minimal (2.3%) and handled through 
multiple imputation. The sample demonstrated adequate demographic representation 
across both cities with normal distribution characteristics (skewness: −  0.67 to + 0.89, 
kurtosis: − 0.45 to + 1.23).

4  Results and analysis
The examination of transportation-associated criminal activities in Lagos and Abuja 
uncovers noteworthy disparities in the aggregate incidents, mean monthly occur-
rences, and crime ratios per 10,000 passengers between the two metropolises. Lagos, 
documenting a cumulative total of 2,847 incidents, displays a significantly elevated 
average monthly incident rate of 237.25 and a crime ratio of 14.3 per 10,000 passen-
gers. Conversely, Abuja records a total of 1,623 incidents, with a mean monthly inci-
dent rate of 135.25, alongside a diminished crime ratio of 8.7 per 10,000 passengers, this 
analysis is presented in Table 1. These figures imply that Lagos confronts a more acute 

Table 1  Descriptive statistics of transportation-related crimes
City Total incidents Average monthly incidents Crime rate per 10,000 passengers
Lagos 2,847 237.25 14.3
Abuja 1,623 135.25 8.7
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transportation-related criminal issue in comparison to Abuja, which could be ascribed 
to a variety of socio-economic and urban determinants. The investigations conducted by 
Hakyemez and Badur indicate that urban characteristics and socio-economic conditions 
can foster environments that are favorable to criminal activities, which is consistent with 
the elevated crime ratios observed in Lagos in relation to Abuja [29].

4.1  Crime pattern analysis in Lagos and Abuja, Nigeria (2020–2024)

The observed crime patterns and safety measure effectiveness was interpreted within 
Nigeria’s transportation policy implementation context. Despite federal safety stan-
dards established in the Adanikin and Oyedepo [3], state-level implementation varies 
significantly. Lagos State’s relatively higher PSMI scores (surveillance: 0.75, technology: 
0.74) reflect substantial investment following the Lagos State Traffic Law (2012) cited 
in Oluwakoya [64], mandating comprehensive safety infrastructure. Abuja’s lower scores 
(surveillance: 0.62, technology: 0.65) indicate slower implementation of FCT Transpor-
tation Master Plan (2018) recommendations, despite federal capital status. These dispar-
ities underscore how policy implementation effectiveness, rather than policy existence, 
determines actual transportation safety outcomes.

In both cities, public buses have the highest percentages of transport-related crimes at 
45.3% in Lagos and 38.7% in Abuja. While commercial motorcycles remain banned or 
restricted in certain zones, they still comprised 12.8 percent of incidents in Lagos and 
8.3 percent in the federal capital. The train system remains the least active in reported 
crimes with 8.0 and 6.1 percent in Lagos and Abuja respectively. Overall, as the figures 
suggest, public transport through buses and commercial ride-hailing services appear to 
be more susceptible to crimes compared to private cars and train services, but there are 
differences between the two cities (see Table 2).

Recent police reports and academic studies have documented varying patterns of 
criminal activities in both cities. Table 3 presents a comprehensive breakdown of crime 
types. The distribution of crime types shows a predominance of theft and pickpocket-
ing in both cities. However, as noted by Ojo and Ojewale [57], the higher percentage of 
armed robbery in Lagos correlates with the city’s greater economic disparities and popu-
lation density. The slightly higher rates of assault and kidnapping in Abuja, as analyzed 

Table 2  Distribution of crimes by mode of transport (2020–2024)
Mode of transport Lagos (%) Abuja (%)
Public buses 45.3 38.7
Private vehicles 15.2 22.4
Ride-hailing 18.7 24.5
Commercial motorcycles 12.8 8.3
Train systems 8.0 6.1

Table 3  Types of crimes reported (2020–2024)
Crime type Lagos (%) Abuja (%)
Theft/pickpocketing 52.3 48.6
Armed robbery 23.7 19.4
Assault 15.4 21.2
Kidnapping 5.8 7.3
Sexual harassment 2.8 3.5
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by Boussauw et al. [14], may be attributed to the cities more dispersed urban layout and 
longer travel distances.

Gender analysis of crime victims presents another crucial dimension of urban crime 
patterns, as shown in Table 4. The gender distribution of crime victims shows a higher 
vulnerability of female passengers in both cities. This pattern has been extensively docu-
mented in recent studies by Rühlemann and Jordan [71], who attribute this disparity to 
various socio-cultural factors and perceived vulnerability. Their research indicates that 
female passengers are more likely to be targeted, particularly during off-peak hours and 
in less crowded transportation settings.

Finally, the gender analysis of crime perpetrators reveals interesting patterns that have 
implications for law enforcement strategies. The overwhelming majority of crime perpe-
trators being male aligns with global crime statistics and local cultural contexts. Recent 
research by Nnamdi and Eze [53] suggests that this gender disparity among perpetrators 
reflects broader societal issues, including economic pressures and gender-based social-
ization patterns. The slightly higher percentage of female perpetrators in Abuja, as noted 
by Okorie et al. [59] study, may be linked to different economic opportunities and social 
dynamics in the federal capital. These findings have significant implications for urban 
security planning and policy development in both cities. The data suggests a need for 
targeted interventions in public transportation systems, particularly focusing on pro-
tecting vulnerable passengers and implementing gender-sensitive security measures as 
shown in Table 5.

Table 6 presents a comparative evaluation of passenger safety protocols between Lagos 
and Abuja across multiple safety parameters. The obtained scores reveal that Lagos sur-
passes Abuja in each assessed parameter, which includes surveillance coverage, emer-
gency responsiveness, security personnel availability, and technological advancements. 
The levels of statistical significance imply that these observed variations are unlikely to 
be incidental, as evidenced by p-values that provide substantial support against the null 
hypothesis for both surveillance coverage and technological advancements (p < 0.01), 
alongside moderate support for emergency responsiveness (p < 0.05) and security per-
sonnel (p < 0.1).

Table 4  Gender distribution of crime victims (2020–2024)
Gender Lagos (%) Abuja (%)
Female 63.2 58.7
Male 36.8 41.3

Table 5  Gender distribution of crime perpetrators (2020–2024)
Gender Lagos (%) Abuja (%)
Male 89.4 86.8
Female 10.6 13.2

Table 6  Passenger Safety Measure Index comparative analysis
Safety measure dimension Lagos score Abuja score Significance level
Surveillance coverage 0.75 0.62 p < 0.01
Emergency response 0.68 0.57 p < 0.05
Security personnel 0.71 0.66 p < 0.1
Technological intervention 0.74 0.65 p < 0.01



Page 11 of 17Medayese et al. Discover Cities            (2025) 2:95 

When analyzing the parameter of surveillance coverage, Lagos achieved a score of 
0.75 in contrast to Abuja’s 0.62. This variance implies that Lagos possesses a more effec-
tive framework for monitoring and ensuring passenger safety. Research indicates that 
enhanced surveillance frameworks correlate with improved safety outcomes within 
transportation environments, as evidenced by investigations conducted in diverse global 
settings [30] (Hagos et al., 2023). The capabilities of emergency response represent 
another vital component of passenger safety, with Lagos attaining a score of 0.68 com-
pared to Abuja’s 0.57. Empirical studies have demonstrated that well-coordinated emer-
gency response mechanisms can markedly mitigate the adverse effects of emergencies 
on public health and safety [10, 45].

The presence of security personnel is also a vital factor in ensuring passenger safety, 
with Lagos scoring 0.71 compared to Abuja’s 0.66. Research indicates that a visible secu-
rity presence can enhance the perceived safety of public transport systems, thereby 
encouraging greater usage and compliance with safety protocols [9, 35]. Technologi-
cal intervention, which scored 0.74 for Lagos and 0.65 for Abuja, reflects the growing 
importance of technology in enhancing safety measures. The higher score for Lagos indi-
cates a more proactive approach to leveraging technology for safety, which is supported 
by literature emphasizing the role of technological innovations in improving transport 
safety [11, 63].

5  Discussion
The examination of transportation-related criminal activities in the metropolitan areas 
of Lagos and Abuja reveals a complex tableau of urban crime dynamics, uncovering both 
alignments and discrepancies with the extant body of literature. A notable area of align-
ment pertains to the correlation between urban characteristics and crime incidence. The 
research conducted by Hakyemez and Badur [29] substantiates the assertion that urban 
attributes can profoundly affect crime frequency, which is consistent with the observa-
tions that Lagos, characterized by elevated population density and socio-economic chal-
lenges, encounters a greater incidence of transportation-related crimes in comparison 
to Abuja. This finding aligns with overarching theories in urban criminology that accen-
tuate the significance of environmental determinants in influencing opportunities for 
criminal activity [50].

Furthermore, the insights concerning surveillance mechanisms and technological 
interventions in Lagos are in concordance with the existing scholarly discourse that 
emphasizes the efficacy of such measures in the abatement of crime. Investigations 
conducted by Piza et al. demonstrate that improved surveillance frameworks, such as 
closed-circuit television (CCTV), are associated with a reduction in crime rates, thereby 
corroborating the statistical relevance of Lagos’s enhanced surveillance infrastructure 
[68]. This alignment indicates an increasing acknowledgment of the critical role of tech-
nological innovations in urban safety paradigms, reinforcing the imperative for urban 
centers to allocate resources towards such infrastructural developments to effectively 
mitigate criminal activities.

The identified correlation between technological interventions and crime reduction 
(coefficient = -0.67, p < 0.001) validates Nigeria’s National Transport Policy emphasis on 
‘technology-driven safety enhancement.’ However, the moderate relationship between 
socio-economic factors and crime probability (coefficient = 0.52, p < 0.01) suggests that 
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technological solutions alone cannot address underlying criminogenic conditions identi-
fied in federal policy documents. The mediating effect of technological interventions on 
socio-economic factors aligns with the Federal Ministry of Transportation’s integrated 
approach, combining infrastructure development with social intervention programs. 
This finding supports policy recommendations for holistic transportation security strat-
egies rather than technology-only solutions.

The study uncovers substantial disparities in criminal behaviors across various modes 
of transportation and demographic groups. Public buses are identified as the predomi-
nant arenas for criminal activities, especially in Lagos, and they constitute of transport-
related offenses. These is in line with the findings of Badiora et al. [8] and Tade and 
Faisol Olaitan [72] who affirmed the criminality in public transportation in Nigeria and 
Lagos in particular. In Abuja, although public buses remain a significant factor, there 
exists a conspicuous occurrence of crimes within ride-hailing services, reflecting the 
city’s patterns of digital transportation adoption. In terms of crime categories, theft and 
pickpocketing prevail in both urban locales, with Lagos exhibiting a higher frequency of 
armed robbery relative to Abuja. Gender-based analysis reveals a disproportionate vic-
timization of women and this is also echoed in the study of Abdullah et al. [1]. Analyzing 
the demographics of offenders illustrates a pronounced male predominance which also 
confirms the high of male offenders in public transport particularly “One Chance” in 
Abuja, published Tribune (2023). The marginally elevated percentage of female offend-
ers in Abuja has been ascribed to unique economic opportunities and social dynamics 
prevalent in the federal capital. These revelations underscore the necessity for gender-
responsive security protocols and tailored interventions within public transportation 
frameworks.

In contrast, the divergence observed regarding the influence of community engage-
ment on crime rates presents a compelling counterpoint to previous scholarly inquiries. 
While the current analysis reveals a moderate positive correlation between community 
involvement and the effectiveness of safety measures, prior research has yielded incon-
sistent findings concerning the success of community policing strategies [47]. For exam-
ple, certain studies have indicated that community participation does not invariably 
result in measurable crime reduction, particularly in contexts marked by entrenched 
socio-economic challenges [76]. This divergence implies that although community 
engagement is pivotal, its efficacy may depend on the broader socio-economic landscape 
and the specific methodologies implemented.

Additionally, the results pertaining to socio-economic determinants and their impact 
on crime statistics underscore a deviation from certain prevailing scholarship that 
asserts a more straightforward correlation between economic circumstances and crimi-
nal activity [75]. The present examination indicates a more intricate interplay, wherein 
technological interventions serve to partially mediate the association between socio-
economic conditions and occurrences of crime. This challenges more reductive models 
that fail to incorporate the mediating influences of technology, underscoring the neces-
sity for additional inquiry to thoroughly investigate these dynamics. In conclusion, the 
findings from the examination of transportation-related offenses in Lagos and Abuja 
illuminate substantial areas of alignment with extant literature, particularly in relation to 
urban characteristics and technological interventions. Nevertheless, discrepancies arise 
in the comprehension of the efficacy of community engagement and the relationship 
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between socio-economic factors and crime statistics, suggesting a complex web of inter-
connections that necessitates further exploration.

6  Conclusion and recommendations
The investigation into the safety of urban transportation systems in Lagos and Abuja has 
yielded essential data on the complexities surrounding transportation-related criminal 
activities and the efficacy of implemented safety protocols within these rapidly devel-
oping megacities. The results demonstrate a pronounced disparity in crime statistics 
between the two urban areas, with Lagos displaying a markedly elevated frequency of 
transportation-related offenses in contrast to Abuja. This variation can be ascribed to 
an array of socio-economic determinants, urban infrastructural conditions, and the 
effectiveness of safety initiatives enacted in each locale [55]. The analysis disclosed that, 
although Lagos has allocated greater resources toward surveillance and technological 
advancements, the ongoing socio-economic adversities perpetuate an increase in crime 
rates. This implies that while technological innovations are integral to augmenting safety, 
they necessitate the support of comprehensive socio-economic reforms to effectively 
reduce criminal activities.

The study reveals significant gaps between Nigerian transportation policy prescrip-
tions and implementation realities. While federal policies establish comprehensive 
safety frameworks, actual crime rates (14.3 per 10,000 passengers in Lagos, 8.7 in Abuja) 
indicate substantial room for improvement. The higher effectiveness of community 
engagement (coefficient = 0.45, p < 0.05) suggests that policy success depends not only 
on infrastructure investment but also on community involvement mechanisms inade-
quately addressed in current federal transportation policies. These findings recommend 
policy revision to include mandatory community participation frameworks and measur-
able implementation benchmarks rather than aspirational guidelines.

In summary, the research underscored the pressing necessity for a multi-faceted strat-
egy to urban transportation safety that amalgamates technological innovations, com-
munity involvement, and socio-economic progress. The findings endorse the execution 
of targeted interventions tailored to address specific categories of crime and to bolster 
the overall security of public transportation systems. Furthermore, the study emphasizes 
the significance of comprehending passenger perceptions of safety, particularly concern-
ing gender disparities, which can guide the formulation of more inclusive and effective 
safety interventions (Table 7).

Table 7  Structural equation modeling (SEM) analysis results
Component 
category

Variable/parameter Value/coefficient Significance/
note

Model fit indices Chi-square (χ2) 247.63 df = 186
Comparative Fit Index (CFI) 0.92 Good fit (≥ 0.90)
Tucker-Lewis Index (TLI) 0.9 Good fit (≥ 0.90)
RMSEA 0.048 Good fit (≤ 0.06)
SRMR 0.052 Good fit (≤ 0.08)

Direct effects Technological Interventions → Crime 
Reduction

− 0.67 p < 0.001

Socio-economic Factors → Crime Probability 0.52 p < 0.01
Community Engagement → Safety Measure 
Effectiveness

0.45 p < 0.05

Mediation effects Technological Interventions (indirect effect) 0.34 p < 0.01
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6.1  Recommendations for policymakers and urban planners include the following

1.	 Cities should prioritize the integration of advanced surveillance technologies 
and intelligent transportation systems to improve safety in public transport. This 
includes the installation of CCTV cameras, emergency response systems, and mobile 
applications that allow passengers to report incidents in real-time. Such measures 
have been shown to significantly reduce crime rates and enhance the perceived safety 
of public transport systems [17, 67].

2.	 Engaging local communities in safety initiatives can foster a sense of collective 
efficacy and enhance the effectiveness of safety measures. Programs that educate 
passengers about safety protocols and encourage community vigilance can contribute 
to crime prevention. Additionally, involving community members in the design and 
implementation of safety measures can ensure that these interventions are contextually 
relevant and effective [22, 66].

3.	 Addressing the underlying socio-economic factors that contribute to crime is 
essential. Policymakers should implement programs aimed at improving economic 
opportunities, education, and social services in urban areas. This holistic approach 
can help reduce the motivations for crime and enhance the overall safety of public 
transport systems [2, 24].

6.2  Limitation of the study

The study’s analysis period (2020–2024) coincides with the COVID-19 pandemic, which 
significantly altered transportation patterns and crime dynamics globally. The pandemic-
induced changes in mobility patterns, economic conditions, and law enforcement pri-
orities may have influenced crime statistics and safety measure effectiveness, potentially 
limiting the generalizability of findings to normal operating conditions. Furthermore, 
the study’s dependence on official crime statistics from transportation authorities and 
law enforcement agencies presents inherent limitations. Many transportation-related 
crimes, particularly minor offenses and those involving informal transport operators, 
may go unreported or be inadequately documented. The "dark figure of crime" phenom-
enon suggests that actual crime rates may be significantly higher than officially recorded 
statistics.
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