

CHAPTER ONE
INTRODUCTION
1.1 Background to the Study
Traffic congestion remains one of the most pressing urban challenges worldwide, particularly in rapidly developing regions. In Nigeria, the increasing urbanization and population growth have intensified vehicular congestion, making efficient traffic management essential for economic and social sustainability (Ajala, 2019). Urban traffic corridors, such as the Challenge to Sango corridor in Ilorin, serve as critical arteries for daily commuting and commercial activities. However, the growing vehicular density, inadequate traffic management systems, and road user behaviors contribute to frequent congestion, delays, and economic losses (Ogunkan & Eyitayo, 2022). Effective traffic management measures, including infrastructural improvements, technological interventions, and policy enforcement, are necessary to alleviate congestion and enhance mobility.
Traffic management encompasses strategies designed to regulate, control, and optimize vehicular movement within urban areas. Several studies have highlighted the role of intelligent traffic management systems in mitigating congestion through the integration of real-time monitoring, adaptive signal control, and predictive traffic flow models (De Souza et al., 2017; Shu et al., 2016). Advanced technologies such as vehicular ad hoc networks (VANETs) and wireless sensor networks (WSNs) have also been identified as key innovations in urban traffic control, enabling more efficient communication between vehicles and traffic infrastructure (Sheikh & Liang, 2019). Despite these advancements, many Nigerian cities, including Ilorin, still rely on traditional traffic management techniques that may not be sufficient to address modern traffic complexities (Afrin & Yodo, 2020).
One of the major factors contributing to congestion along the Offa Garrage Round About corridor is the increasing number of private vehicles, coupled with inadequate public transportation systems. Studies have shown that high vehicle ownership rates, combined with poor road infrastructure, often lead to gridlock, particularly during peak hours (Adeniyi, 2021). In addition, poor road network planning, encroachment of roadways by informal markets, and inefficient traffic law enforcement exacerbate the problem (Sodiya, 2023). These challenges call for the implementation of a more comprehensive traffic management approach that incorporates infrastructure expansion, intelligent transportation systems (ITS), and stricter regulatory frameworks.
Globally, cities have adopted various strategies to manage traffic congestion, including congestion pricing, public transportation enhancements, and smart traffic signal systems. For instance, in developed countries, smart traffic lights that adjust to real-time traffic conditions have significantly improved road efficiency (Diakaki et al., 2015). In Nigeria, however, the adoption of such advanced technologies has been limited due to financial constraints and lack of technical expertise (Salisu et al., 2020). A study by Ogunkunbi et al. (2023) on urban traffic congestion in Ilorin highlights the need for ITS-based demand management models to mitigate congestion effectively. Their research suggests that incorporating real-time data analytics and intelligent traffic control measures could significantly reduce vehicular delays along major traffic corridors in the city.
Moreover, the human factor plays a crucial role in urban traffic congestion. Ibrahim (2021) emphasizes that road user behavior, including reckless driving, disregard for traffic rules, and improper parking, significantly contributes to congestion at major intersections. This aligns with findings by Nellore and Hancke (2016), who argue that driver compliance with traffic regulations is a critical component of effective traffic management. In the case of the Offa Garrage Round About corridor, frequent illegal parking by commercial vehicles and unauthorized roadside trading create additional bottlenecks, further exacerbating delays and road user frustration.
Addressing traffic congestion along the Offa Garrage Round About corridor requires a multi-faceted approach that integrates infrastructure development, policy implementation, and technological advancements. Studies have demonstrated that sustainable urban mobility strategies, such as dedicated bus lanes, park-and-ride systems, and traffic signal optimization, can significantly enhance traffic flow (Ogunkan et al., 2024). Additionally, fostering public awareness and enforcing traffic regulations are essential to ensuring compliance and maintaining orderly road use (Ajala, 2019). As urban centers continue to expand, a proactive approach to traffic management will be critical in reducing congestion and improving transportation efficiency in Ilorin and other Nigerian cities.
1.2 Statement of the Problem
Traffic congestion has become a severe challenge along the Offa Garrage Round About traffic corridor in Ilorin, affecting daily commuting, economic activities, and overall urban mobility. Despite efforts by traffic management authorities to regulate vehicular flow, persistent congestion continues to impact road users negatively. Previous studies have identified multiple factors contributing to urban traffic congestion in Nigeria, including poor road infrastructure, inadequate public transport systems, and inefficient traffic law enforcement (Ogunkan & Eyitayo, 2022; Sodiya, 2023). The Offa Garrage Round Aboutcorridor, being a major link between commercial and residential areas, experiences heavy traffic congestion, particularly during peak hours.
One of the primary issues is the inadequacy of existing traffic management measures to address the growing vehicular density. The corridor lacks modern traffic control mechanisms such as adaptive signal control, real-time traffic monitoring, and intelligent transport systems (ITS) that have proven effective in other urban settings (De Souza et al., 2017; Afrin & Yodo, 2020). Additionally, the presence of illegal roadside trading, indiscriminate parking, and frequent violations of traffic regulations further worsen the situation, making congestion a daily occurrence (Adeniyi, 2021).
Moreover, there is a significant gap in research focusing on localized traffic management solutions for Ilorin. While several studies have analyzed congestion patterns in major Nigerian cities like Lagos and Ibadan, limited attention has been given to mid-sized urban centers such as Ilorin (Ajala, 2019; Salisu et al., 2020). Given the rapid population growth and increasing vehicular ownership in the city, there is a pressing need to assess the effectiveness of current traffic management strategies and explore more efficient solutions tailored to the specific challenges of the Offa Garrage Round About corridor.
Without proper intervention, congestion along this corridor will continue to affect economic productivity, increase travel times, and contribute to environmental pollution due to prolonged vehicle emissions. Therefore, this study aims to evaluate the effectiveness of existing traffic management measures, identify key congestion factors, and propose sustainable solutions for improving mobility along the Offa Garrage Round Abouttraffic corridor.
1.3 Research Questions
What are the current traffic management measures implemented along the Offa Garrage Round About
i. How effective are these traffic management measures in reducing congestion and enhancing road safety?
ii. What are the perceptions of road users regarding the efficiency of traffic control strategies along the corridor?
Aims 
i. To assess the traffic management measures along offa garage roundabout by kwara poly traffic corndor with a view to ensuring free flow of traffic
OBJECTIVES
i. To identify traffic problem in the study area
ii. To identify the existing traffic management strategic in the study area 
iii. To assess the effectiveness of the identified traffic control measure in the study area 
iv. To make recommendation 

Research Hypotheses
H₀: There is no significant relationship between the existing traffic management measures and traffic congestion levels along Offa Garrage Round About
 H₁: There is a significant relationship between the existing traffic management measures and traffic congestion levels along Offa Garrage Round About
H₀: Traffic management measures have no significant effect on road safety along the Offa Garrage Round About
.
H₁: Traffic management measures have a significant effect on road safety along the Offa Garrage Round About

H₀: Road users perceive current traffic control strategies as ineffective.
H₁: Road users perceive current traffic control strategies as effective.

1.6 Significance of the Study
The findings of this study will be significant for multiple stakeholders, including urban planners, policymakers, transportation agencies, and road users. By evaluating the effectiveness of existing traffic management measures, this research will provide empirical insights that can guide the formulation of more efficient urban mobility strategies in Ilorin and similar urban centers in Nigeria. Government agencies, such as the Federal Road Safety Corps (FRSC) and Kwara State Traffic Management Authority (KWTMA), can leverage the study’s findings to improve enforcement mechanisms, optimize traffic control measures, and implement technology-driven solutions for congestion reduction.
Additionally, the study will contribute to academic literature on traffic congestion in Nigerian urban areas by filling the research gap regarding mid-sized cities like Ilorin, which have received limited attention compared to metropolitan centers like Lagos and Ibadan. Urban transport researchers and students can use the findings to develop further studies on localized traffic management models. The study will also benefit the general public, particularly commuters and business owners who rely on efficient road networks for daily activities, by proposing practical solutions to reduce delays, enhance mobility, and improve economic productivity along the Offa Garrage Round Aboutcorridor.
1.7 Scope of the Study
This study focuses on the Offa Garrage Round Abouttraffic corridor in Ilorin, Kwara State, Nigeria. The study will assess the existing traffic management measures, analyze congestion factors, and propose sustainable solutions specific to this corridor. The research will cover both peak and off-peak traffic periods to provide a comprehensive understanding of congestion patterns. The study will primarily rely on traffic surveys, observational analysis, and secondary data from government reports, research publications, and expert interviews. While the study will focus on the Offa Garrage Round Aboutcorridor, its findings may be applicable to other similar urban corridors facing congestion issues.
1.8 Limitations of the Study
Despite the relevance of this study, certain limitations may affect its scope and findings. First, data collection may be constrained by limited access to official traffic records or inconsistencies in government reports. Additionally, the study will rely on observational analysis and traffic surveys, which may be subject to human error and biases. Another potential limitation is the dynamic nature of traffic congestion, where external factors such as road construction, seasonal variations, and economic activities may influence congestion patterns beyond the study’s timeframe. Financial and logistical constraints may also limit the use of advanced data collection tools, such as real-time traffic monitoring systems. However, efforts will be made to mitigate these limitations by triangulating multiple data sources and employing rigorous research methodologies.
1.9 Definition of Key Terms
· Traffic Management: The process of regulating, controlling, and optimizing vehicular movement to ensure smooth traffic flow and minimize congestion.
· Traffic Congestion: A condition characterized by slower speeds, longer trip times, and increased vehicular queuing, often resulting from high traffic volume exceeding road capacity.
· Urban Traffic Corridor: A major roadway or transport route within a city that facilitates the movement of people and goods between different locations.
· Intelligent Transportation Systems (ITS): A set of advanced applications designed to provide innovative services for traffic management and mobility improvements through real-time data collection and analysis.
· Sustainable Mobility: A transportation approach that seeks to balance economic, environmental, and social considerations by promoting efficient, safe, and environmentally friendly travel.













CHAPTER TWO
LITERATURE REVIEW
2.1 Concept of Traffic Management
Traffic management refers to the systematic planning, implementation, and evaluation of strategies designed to optimize the flow of traffic, minimize congestion, enhance road safety, and reduce the environmental impact of transportation (De Souza et al., 2017). It involves a comprehensive approach that integrates various technologies, policies, and infrastructures to control traffic patterns and ensure smoother mobility in urban areas. The primary goal of traffic management systems is to mitigate congestion, improve the efficiency of transportation networks, and enhance the safety and comfort of road users (Shu et al., 2016).
The complexity of traffic management has increased in urban areas due to rapid population growth, urbanization, and the proliferation of private vehicles (Ogunkunbi et al., 2023). Effective traffic management systems are required to accommodate the growing demand for road space while ensuring minimal disruptions to traffic flow. Key aspects of traffic management include the installation of traffic control devices such as signs, signals, and lane markings, the enforcement of traffic laws, the management of parking, and the implementation of advanced technologies like intelligent transport systems (ITS) (Nellore & Hancke, 2016).
In advanced cities, ITS plays a pivotal role in streamlining traffic by employing automated control systems, such as real-time traffic monitoring, adaptive traffic signal systems, and variable message signs that provide updated information to drivers about road conditions (Sheikh & Liang, 2019). These systems are designed to manage traffic in real-time, respond dynamically to changing traffic conditions, and optimize the use of available road space. For instance, systems based on wireless sensor networks have been identified as effective in reducing congestion and improving the efficiency of traffic management (Nellore & Hancke, 2016).
Furthermore, traffic management in urban areas also involves the integration of traffic demand management strategies, such as congestion pricing, carpool lanes, and the promotion of public transportation to discourage excessive use of private vehicles (Afrin & Yodo, 2020). The role of urban planners and policymakers in shaping effective traffic management strategies is crucial in balancing the demands for mobility with the need to minimize negative externalities, such as air pollution and traffic-related accidents.
In Nigeria, particularly in rapidly urbanizing cities like Ilorin, traffic management is often hindered by inadequate infrastructure, non-compliance with traffic regulations, and a lack of coordinated planning across various transport sectors (Ajala, 2019). The challenges associated with traffic management in Nigerian cities are compounded by the increase in motorized vehicles, illegal parking, and street trading, all of which contribute to road blockages and delays (Salisu et al., 2020).
Thus, understanding the multifaceted nature of traffic management is essential for identifying the key factors that influence traffic flow and congestion, as well as for developing appropriate interventions to mitigate these challenges (De Souza et al., 2017).
2.2 Overview of Urban Traffic Congestion
Urban traffic congestion refers to the condition in which the demand for road space exceeds the available capacity, resulting in slower vehicle movement, delays, and longer travel times. It is a common phenomenon in growing cities worldwide, particularly in densely populated urban areas where the concentration of economic activities, commercial centers, and residential neighborhoods puts significant pressure on transportation infrastructure (Ogunkan et al., 2024). In cities like Ilorin, Nigeria, the rapid growth in population, the rise in the number of vehicles, and inadequate road infrastructure have led to severe traffic congestion, which negatively impacts productivity, economic growth, and quality of life.
The causes of urban traffic congestion are multifaceted and include factors such as high vehicle volume, inadequate road infrastructure, traffic accidents, poor traffic management, and the absence of efficient public transportation systems (Ajala, 2019). As population density increases, more vehicles are added to the road network, often leading to gridlocks during peak hours, particularly in areas with narrow roads, limited intersections, and insufficient alternative routes (Ibrahim, 2021). Congestion is often aggravated by roadworks, poor urban planning, and the lack of enforcement of traffic rules (Ogunkunbi et al., 2023).
One of the key contributors to congestion is the lack of coordination between urban planning and transportation infrastructure development (Onokala, 2015). In many Nigerian cities, including Ilorin, the rapid urbanization process has outpaced the development of modern transportation networks, leaving behind outdated and inefficient road systems that cannot accommodate the growing demand for mobility (Adeniyi, 2021). Moreover, informal sectors, such as roadside trading and illegal parking, contribute to blockages and hinder the smooth flow of traffic (Sodiya, 2023).
The economic impact of traffic congestion is profound, as it leads to wasted time, reduced productivity, increased fuel consumption, and a rise in environmental pollution due to the excessive emissions from idling vehicles (Salisu et al., 2020). In Ilorin, for example, commuters and transport operators often experience long delays, particularly on busy corridors such as the Offa Garrage Round Aboutroute. The time lost due to congestion not only affects personal productivity but also increases the operational costs for businesses that rely on transportation for goods distribution (Ogunkan et al., 2024).
Recent studies have examined the role of intelligent transport systems (ITS) in alleviating urban congestion. ITS technologies, such as real-time traffic monitoring, adaptive traffic signal control, and vehicle detection systems, have shown promise in improving traffic flow by providing real-time data to traffic management centers (Shu et al., 2016). These technologies are used to adjust traffic signals, provide information to drivers, and optimize the movement of vehicles through congested areas. However, the implementation of ITS in Nigerian cities has been limited, and there is a need for greater investment in these technologies to address congestion (De Souza et al., 2017).
Another key strategy for mitigating traffic congestion is demand management. This includes policies such as congestion pricing, which involves charging vehicles for access to high-traffic areas during peak hours, and the promotion of public transportation to reduce reliance on private vehicles (Afrin & Yodo, 2020). In cities where public transport options are inadequate, such measures can be particularly effective in reducing congestion. For example, the development of dedicated bus lanes, improving the frequency of public transport services, and making public transport more affordable can encourage people to switch from private vehicles to buses, thereby alleviating congestion.
Thus, urban traffic congestion is a significant challenge that requires coordinated efforts from urban planners, policymakers, and traffic authorities. It is crucial to understand the underlying causes of congestion, such as inadequate infrastructure, traffic management inefficiencies, and high vehicle volumes, in order to develop effective solutions. Innovative strategies such as the integration of ITS, traffic demand management, and investment in public transportation systems can play a vital role in mitigating congestion and improving the overall transportation experience in urban areas like Ilorin.
2.3 Traffic Management Measures and Strategies
Urban traffic management is a critical component in addressing congestion and improving the flow of traffic in rapidly urbanizing cities. It encompasses various measures and strategies designed to optimize road use, enhance road safety, and ensure the efficient movement of people and goods. These strategies can be broadly categorized into physical infrastructure improvements, technological interventions, demand management, and policy-related actions. Effective traffic management requires an integrated approach that considers the unique challenges faced by each urban area, including road capacity, traffic volume, vehicle types, and human behavior. This section discusses several traffic management measures and strategies, citing relevant studies and applications in various urban contexts.

1. Infrastructure Improvements
One of the primary measures for managing urban traffic is the development and improvement of physical infrastructure. Road capacity is a critical factor influencing traffic flow, and insufficient capacity often leads to bottlenecks and congestion (Ogunkunbi et al., 2023). Expanding road networks, constructing additional lanes, and improving intersections are fundamental to alleviating traffic pressure. This can involve the widening of major arterial roads and the creation of bypasses or ring roads around congested urban centers (Adeniyi, 2021).
Interchange and junction improvements are also essential in managing urban traffic efficiently. Complex intersections often cause delays due to traffic signal inefficiencies, poor lane management, and lack of adequate turning facilities (Ibrahim, 2021). Constructing modern interchanges with dedicated lanes for turning and synchronized traffic signals can significantly improve traffic flow. Additionally, the introduction of roundabouts in place of signal-controlled intersections in areas of high traffic volume can be effective in reducing congestion (De Souza et al., 2017).
Furthermore, parking management plays a vital role in maintaining smooth traffic flow. Parking spaces, particularly in urban centers, are often a major contributor to congestion as vehicles repeatedly circulate looking for available spots (Salisu et al., 2020). Implementing strategies such as multi-story parking garages, on-street parking restrictions, and off-street parking facilities can help reduce the amount of traffic caused by the search for parking. These infrastructure improvements, although costly, are often necessary to cope with the growing number of vehicles on urban roads.
2. Technological Interventions
Advancements in technology have revolutionized traffic management, offering real-time solutions to urban congestion. Intelligent Transport Systems (ITS) are a collection of technologies aimed at improving traffic flow and safety using communication systems, sensors, and data analysis tools (Nellore & Hancke, 2016). ITS include real-time traffic monitoring, adaptive traffic signal systems, dynamic message signs, and vehicle detection systems that help manage traffic more effectively.
One of the most important technological tools in traffic management is the use of traffic sensors and cameras. These devices collect data on traffic volume, vehicle speed, and traffic density, which can be analyzed in real-time to adjust traffic signal timings and provide real-time traffic updates to drivers (Shu et al., 2016). For example, in cities like Lagos, Nigeria, sensors placed on key roads help monitor traffic flow, and dynamic signs inform drivers of road conditions ahead, helping them make better decisions about their routes (Salisu et al., 2020).
Adaptive traffic signal control is another important technological intervention that uses real-time data to adjust signal timings dynamically based on the traffic flow (De Souza et al., 2017). Traditional fixed traffic signals follow pre-set patterns, regardless of traffic conditions, which can lead to inefficiencies and delays. Adaptive systems, on the other hand, can adjust the signal cycle to accommodate fluctuating traffic demand, improving the flow of vehicles and reducing congestion. This system has been implemented successfully in many cities worldwide, showing significant improvements in traffic management.
Moreover, the integration of wireless sensor networks (WSNs) in traffic management has gained popularity. These systems allow for continuous monitoring of road conditions, vehicle speed, and other relevant factors (Nellore & Hancke, 2016). WSNs offer a cost-effective solution for real-time traffic data collection and analysis, enabling traffic authorities to respond swiftly to changes in traffic conditions.
3. Demand Management Strategies
Another important aspect of traffic management is demand management, which focuses on influencing the demand for road use rather than simply increasing road capacity. This approach includes measures like congestion pricing, carpooling, and promoting alternative modes of transportation such as public transit and cycling (Afrin & Yodo, 2020).
Congestion pricing, a system where drivers are charged for entering high-traffic areas during peak hours, is an effective demand management tool used in cities like London and Singapore. This pricing scheme reduces the number of vehicles on congested roads and encourages drivers to seek alternative routes or modes of transportation. The revenue generated from congestion pricing can be reinvested in public transport infrastructure, further reducing reliance on private vehicles (Ogunkunbi et al., 2023).
Carpooling and ride-sharing programs are other demand management strategies that can help reduce the number of vehicles on the road. By encouraging people to share rides, these programs reduce traffic volume and promote more efficient use of road space. Many cities, including those in Nigeria, have implemented carpool lanes on highways to incentivize carpooling, allowing vehicles with multiple passengers to bypass congested areas and reduce travel time (Shu et al., 2016).
Furthermore, promoting public transportation is a fundamental strategy for reducing urban traffic congestion. By providing reliable, affordable, and efficient public transport services, cities can reduce the dependence on private cars. This requires investments in infrastructure such as bus rapid transit (BRT) systems, light rail, and dedicated bus lanes. In cities like Ibadan and Ilorin, public transport is underdeveloped, and many commuters rely on private vehicles, contributing to congestion. Improving the frequency and accessibility of public transportation would provide an attractive alternative to private vehicle use, especially in congested urban corridors (Salisu et al., 2020).
4. Policy and Regulatory Measures
Effective traffic management also requires strong policy frameworks and enforcement mechanisms. Governments play a crucial role in shaping the transportation landscape through policies and regulations that promote safety, reduce congestion, and encourage sustainable transportation practices (Ogunkan et al., 2022).
Traffic regulations that govern speed limits, parking, and road usage are essential in maintaining order on urban roads. However, in many urban centers in Nigeria, enforcement of these regulations is weak, and road users often flout traffic rules with impunity, further exacerbating congestion (Ajala, 2019). Strengthening law enforcement agencies, increasing penalties for traffic violations, and ensuring that traffic laws are effectively implemented can help mitigate traffic problems.
Furthermore, urban planning policies that prioritize mixed-use developments and promote public transport can reduce the demand for road use in congested areas. Zoning laws that prevent the construction of commercial properties in residential areas or along high-traffic roads can help reduce the number of vehicles on the road and improve traffic flow (Onokala, 2015). Additionally, policymakers should consider integrating environmental sustainability into traffic management by encouraging the use of electric vehicles, improving air quality standards, and reducing emissions from traffic.
5. Conclusion and Further Considerations
Traffic management is a multifaceted challenge that requires a combination of strategies to effectively mitigate congestion. Infrastructure improvements, technological interventions, demand management strategies, and policy enforcement are all essential components of a comprehensive traffic management system. In cities like Ilorin, where traffic congestion is becoming a significant concern, these measures can offer sustainable solutions to enhance mobility and reduce congestion. Therefore, it is crucial for urban planners, traffic authorities, and policymakers to work together to develop and implement strategies that balance the growing demand for mobility with the need for sustainable and efficient transportation systems. The successful implementation of these strategies will not only ease traffic congestion but also improve the quality of life for urban residents and promote economic growth.
2.4 Road Infrastructure and Its Impact on Traffic Flow
Road infrastructure plays a pivotal role in influencing traffic flow in urban areas, as it directly affects the capacity, safety, and efficiency of transportation systems. Well-designed road networks are essential for facilitating the smooth movement of people and goods, minimizing congestion, and enhancing overall transportation performance. In contrast, poor road infrastructure can lead to significant traffic bottlenecks, increased travel time, and diminished economic productivity. This section discusses the impact of road infrastructure on traffic flow, focusing on the various elements that contribute to the efficiency of traffic systems, with particular reference to the Nigerian context.
1. Road Network Design and Traffic Flow
The design of the road network is one of the key determinants of traffic flow in urban areas. A road network that is well-structured, with appropriate interconnections, can enhance the movement of traffic and reduce congestion. Conversely, poorly planned or inadequate networks often result in traffic gridlocks, delays, and inefficient road use. The integration of arterial roads, local roads, expressways, and ring roads is critical in ensuring an optimal flow of traffic. A well-connected network facilitates better route options for motorists, reduces travel distances, and helps distribute traffic more evenly (Ajala, 2019).
A well-designed road network should consider the traffic volume, the types of vehicles on the road, and future growth patterns of the area. In cities like Lagos, Nigeria, for instance, the rapid urban expansion has outpaced the development of new roads, leading to severe congestion (Ogunkan et al., 2022). The absence of ring roads or alternative routes forces all traffic to pass through the central business districts, exacerbating congestion. In contrast, cities that have incorporated bypasses, road loops, and ring roads into their infrastructure, such as Ibadan and Abuja, tend to experience smoother traffic flow, even during peak hours (Salisu et al., 2020).
2. Road Capacity and Traffic Congestion
Road capacity, or the ability of a road to accommodate traffic without excessive delays, is a fundamental factor in determining the flow of traffic. Road capacity is influenced by several factors, including lane width, road surface quality, and the number of lanes. Inadequate road capacity often leads to traffic congestion, particularly in rapidly growing urban areas where the number of vehicles on the road exceeds the capacity of the infrastructure (Ogunkan et al., 2023).
For instance, the expansion of major roads and highways with additional lanes is an essential strategy for increasing road capacity. However, increasing the number of lanes is not always sufficient to alleviate congestion if other factors, such as intersection design or inadequate parking facilities, are not addressed (Adeniyi, 2021). In Nigerian cities, narrow roads and poorly maintained surfaces contribute to reduced road capacity, especially during the rainy season when flooding and potholes further hamper traffic movement (Ajala, 2019). Therefore, improving road surfaces and widening narrow roads can significantly increase the capacity of urban road networks and alleviate congestion.
The concept of "level of service" (LOS) is commonly used to assess the effectiveness of road capacity in managing traffic flow. LOS refers to the measure of how well traffic moves on a given roadway, considering factors like speed, congestion, and delays. Roads with higher levels of service provide smoother traffic flow, while those with lower levels of service are prone to congestion and delays (Ogunkan & Eyitayo, 2022). Improving road infrastructure to achieve higher LOS can significantly enhance the efficiency of urban transport systems.
3. Road Surface Quality and Traffic Safety
The quality of road surfaces has a direct impact on traffic safety and the overall flow of vehicles. Well-maintained roads with smooth surfaces allow vehicles to travel at optimal speeds, reducing the likelihood of accidents and ensuring consistent traffic movement. On the other hand, poorly maintained roads with potholes, cracks, and uneven surfaces increase the risk of accidents and create disruptions in traffic flow (Ibrahim, 2021). In cities such as Ilorin and Lagos, where road maintenance is often neglected, road conditions contribute to traffic delays, accidents, and vehicle breakdowns (Salisu et al., 2020).
Investments in road maintenance and repairs, including resurfacing roads, patching potholes, and ensuring proper drainage systems, can reduce the negative impact of poor road surfaces on traffic flow. Furthermore, regular maintenance programs can help prevent road damage and ensure the safety of road users, which is crucial for maintaining smooth traffic operations (Onokala, 2015).
The impact of road surface quality on traffic safety is particularly evident at intersections and roundabouts, where vehicles often reduce their speed to navigate curves or change directions. Poor road surfaces in these areas can lead to accidents, especially during rainy weather when roads become slippery (Ibrahim, 2021). Therefore, improving the quality of roads, particularly in high-traffic areas, is essential for reducing delays and enhancing traffic safety.
4. Intersections and Traffic Flow
Intersections are key points in the road network where traffic often experiences bottlenecks, especially in urban areas with high vehicle density. The design and capacity of intersections have a significant impact on traffic flow. Poorly designed intersections with inadequate turning lanes, inefficient traffic signal systems, and poor pedestrian facilities can cause traffic delays and accidents (Diakaki et al., 2015).
In many Nigerian cities, intersections are poorly designed and often lack proper traffic management infrastructure, leading to congestion during peak hours. The introduction of modern intersection designs, such as multi-lane roundabouts, flyovers, and underpasses, can significantly improve traffic flow. For instance, in cities like Lagos and Abuja, the construction of flyovers at key intersections has led to improved traffic flow and reduced congestion, especially in densely populated areas (De Souza et al., 2017).
Additionally, traffic signal synchronization is crucial in improving the efficiency of intersections. Properly timed traffic signals can ensure the smooth flow of vehicles through busy intersections, reducing delays and congestion. In areas where traffic signals are not synchronized or are manually operated, delays are common, and traffic flow is inefficient (Shu et al., 2016). Therefore, integrating intelligent traffic management systems that use real-time data to adjust signal timings can improve the functionality of intersections and reduce traffic congestion.
5. Road Safety Measures and Their Effect on Traffic Flow
Safety measures, such as signage, road markings, pedestrian crossings, and barriers, are essential in ensuring the smooth flow of traffic while minimizing accidents. Proper signage helps guide drivers and pedestrians, reducing confusion and accidents. For instance, clear lane markings, speed limit signs, and warning signs at sharp curves or intersections can help drivers navigate roads safely, thus contributing to a smoother traffic flow (Bako & Agunloye, 2017).
Furthermore, pedestrian infrastructure, such as footbridges, pedestrian lanes, and well-marked crossings, is vital in urban traffic management. In cities like Lagos, where pedestrian fatalities are high due to the lack of proper pedestrian facilities, improving road safety measures can reduce accidents and ensure that traffic flows smoothly without frequent disruptions (Sodiya, 2023). The integration of pedestrian facilities into the road design encourages safe crossings and prevents pedestrians from disrupting traffic flow by crossing roads haphazardly.
The installation of traffic barriers, particularly on highways and expressways, can prevent accidents caused by vehicles veering off the road. These barriers, along with other safety measures such as speed bumps and rumble strips, play an important role in managing traffic flow by reducing the frequency of accidents and keeping traffic moving at a steady pace.
The quality and design of road infrastructure significantly impact traffic flow in urban areas. Road network design, road capacity, surface quality, intersection management, and road safety measures all play critical roles in determining how efficiently traffic moves. Cities with well-designed roads and well-maintained infrastructure experience smoother traffic flow, reduced congestion, and lower accident rates, while cities with poor infrastructure face severe traffic bottlenecks and inefficiencies. Therefore, improving road infrastructure, particularly in rapidly growing urban areas like Ilorin and Lagos, is essential for optimizing traffic flow, reducing congestion, and enhancing the overall transportation experience. Additionally, investing in modern traffic management systems, improving intersections, and ensuring road safety will help address the growing challenges of urban traffic congestion in Nigeria.
2.5 Review of Relevant Traffic Regulations and Policies in Nigeria
In Nigeria, traffic regulations and policies are crucial components of the country's efforts to improve road safety, reduce congestion, and enhance the overall efficiency of urban transportation systems. The government has implemented various laws, policies, and strategies aimed at managing traffic and improving road safety. These regulations govern road usage, driver behavior, and infrastructure development. This section reviews key traffic regulations and policies in Nigeria and their impact on traffic management and flow.
1. National Road Traffic Regulations (2012)
The National Road Traffic Regulations (NTRR) 2012, formulated by the Federal Government of Nigeria through the Federal Road Safety Corps (FRSC), is one of the primary legal frameworks for traffic regulation in the country. The NTRR outlines provisions related to driver qualifications, vehicle standards, road safety, traffic violations, and penalties. It mandates that all vehicles must meet prescribed safety standards, including appropriate signaling systems, brake lights, and speedometers.
The regulation also specifies rules for road users, including speed limits, proper use of lanes, and compliance with traffic signals. For example, the NTRR sets maximum speed limits on different types of roads—100 km/h for highways, 50 km/h for urban areas, and 30 km/h for residential areas. It also emphasizes the need for pedestrian walkways and crossings to ensure pedestrian safety (Ogunkunbi et al., 2023).
However, despite these regulations, enforcement remains a significant challenge. Road users often ignore traffic rules, and the penalties for violations are rarely enforced consistently. In some cases, traffic violators can bribe enforcement officers, which undermines the effectiveness of the regulation in promoting road safety (Ajala, 2019).
2. Federal Road Safety Corps (FRSC) and Traffic Enforcement
The Federal Road Safety Corps (FRSC) is the primary agency responsible for traffic enforcement, road safety, and regulation in Nigeria. Established in 1988, the FRSC has the mandate to ensure the safety of motorists and pedestrians, enforce traffic laws, and educate the public on road safety. The FRSC enforces traffic rules under the National Road Traffic Regulations and conducts periodic road safety campaigns to raise awareness about the dangers of reckless driving, drunk driving, and overloading (Ogunkan et al., 2023).
The FRSC is also tasked with vehicle registration, inspection, and the issuance of driver's licenses. It collaborates with state and local traffic enforcement agencies to ensure consistent enforcement across the country. Despite these efforts, the FRSC faces challenges such as inadequate funding, understaffing, and a lack of modern traffic management tools, which hinder its ability to effectively enforce traffic regulations and manage congestion (De Souza et al., 2017).
3. National Transport Policy (2014)
The National Transport Policy (NTP) 2014, which was developed by the Nigerian Federal Ministry of Transport, outlines the country's overall strategy for transportation development. The policy includes provisions for road infrastructure development, traffic management, and safety. It aims to create an efficient and sustainable transport system that integrates all modes of transportation, including road, rail, air, and waterways.
The NTP recognizes the importance of improving road traffic management to reduce congestion, enhance mobility, and promote economic growth. It proposes the construction of bypasses, ring roads, and expressways to reduce traffic in urban centers and facilitate the smooth movement of goods and services. Furthermore, the policy emphasizes the need for the integration of intelligent transport systems (ITS) to monitor and manage traffic flows in real time, using technologies such as traffic sensors, cameras, and variable message signs (Salisu et al., 2020).
Despite the intentions of the NTP, its implementation has been slow due to inadequate funding, poor coordination among various government agencies, and challenges related to urban sprawl and rapid population growth in major cities. As a result, many of the proposed transportation infrastructure projects have not been fully realized, contributing to persistent traffic congestion in urban areas such as Lagos and Abuja (Adeniyi, 2021).
4. State-Level Traffic Management and Local Regulations
In addition to national-level regulations, individual states in Nigeria have developed their own traffic management policies. For example, Lagos State has implemented several policies to manage traffic congestion in its metropolitan area. The Lagos State Traffic Management Authority (LASTMA) is the primary agency responsible for traffic enforcement within the state. LASTMA's duties include regulating traffic, managing public transportation, and controlling road usage in high-traffic areas (Salisu et al., 2020).
Lagos State has also introduced initiatives like the Bus Rapid Transit (BRT) system, designed to provide dedicated lanes for buses and improve the efficiency of public transport. This system aims to reduce the number of private vehicles on the roads and ease congestion (Ibrahim, 2021). Similarly, other states such as Ogun and Oyo have implemented measures to manage traffic flow, including improved road signage, stricter enforcement of speed limits, and road widening projects (Ajala, 2019).
However, local traffic management policies often suffer from coordination challenges with federal agencies, insufficient public awareness, and inadequate enforcement mechanisms. Consequently, traffic congestion remains a persistent issue in many urban areas.
5. The Role of Intelligent Transport Systems (ITS)
The integration of Intelligent Transport Systems (ITS) into Nigeria's traffic management strategy has been a recent development aimed at improving traffic flow and reducing congestion. ITS involves the use of advanced technologies, such as traffic cameras, sensors, GPS tracking, and data analytics, to monitor and manage traffic in real-time. These systems can help optimize traffic signals, provide real-time traffic updates to drivers, and improve the overall efficiency of the transportation system.
In cities like Lagos and Abuja, pilot projects for ITS have been introduced to monitor traffic conditions, detect accidents, and manage road usage more effectively. For example, the use of traffic cameras to monitor violations and the implementation of electronic toll collection systems at key intersections have been shown to reduce delays and improve traffic flow (Salisu et al., 2020). However, the widespread adoption of ITS in Nigeria is still in its infancy, and the implementation of such systems faces challenges such as the high cost of infrastructure, insufficient technical expertise, and limited public acceptance (Shu et al., 2016).
Traffic regulations and policies in Nigeria play a crucial role in improving road safety, managing traffic flow, and addressing congestion issues. However, challenges such as inadequate enforcement, insufficient infrastructure, and slow implementation of policies hinder their effectiveness. While the National Road Traffic Regulations and the National Transport Policy provide a strong legal framework for traffic management, the slow pace of infrastructure development and the lack of modern technologies like ITS impede progress. Additionally, local and state-level traffic management policies, while helpful, face coordination issues and are often constrained by limited resources. Therefore, to improve traffic management in Nigeria, there is a need for stronger enforcement of traffic regulations, greater investment in infrastructure, and the adoption of innovative technologies to enhance the efficiency of the transportation system.


2.6 Theoretical Framework
The theoretical framework for this study is crucial as it provides the foundation for understanding the underlying principles guiding the investigation of traffic management and urban congestion. It offers a lens through which to examine the causes, consequences, and solutions to traffic-related issues in urban environments, particularly in Nigerian cities. This framework draws on relevant theories from transportation studies, urban planning, and behavioral science to contextualize the findings and inform the research design.
Theories relating to transportation and urban congestion have been developed over the years, offering insights into the dynamics of road use, traffic patterns, and congestion management. These theories focus on various aspects such as human behavior, infrastructure development, urbanization, and technological advancements. For this study, we will explore the following key theoretical perspectives:
1. The Theory of Traffic Flow
The Theory of Traffic Flow is a foundational concept in transportation engineering that focuses on how traffic moves through a road system. It examines the relationship between traffic density, vehicle speed, and the number of vehicles on the road. According to the theory, traffic flow is influenced by several factors, including road capacity, traffic signals, intersections, and driver behavior (Diakaki et al., 2015).
The flow of traffic is typically modeled using concepts such as "shock waves" and "queueing theory," which describe the movement of vehicles as they approach congested areas. In areas where traffic volume exceeds road capacity, traffic flow slows down, leading to congestion and delays. The Theory of Traffic Flow is relevant for understanding how urban roads become congested, and how factors such as road design, traffic management measures, and driver behavior interact to shape the traffic conditions (De Souza et al., 2017).
In the context of Nigerian cities, this theory helps to explain the frequent bottlenecks and gridlocks, especially in rapidly growing urban centers like Lagos and Abuja. With a growing population and limited road infrastructure, congestion becomes a common phenomenon that needs to be carefully managed through both infrastructural improvements and regulation (Ogunkan et al., 2023).
2. The Theory of Urbanization and Transportation Systems
The Theory of Urbanization and Transportation Systems postulates that as cities grow, transportation systems must evolve to meet the demands of increasing populations and the corresponding need for efficient mobility. This theory highlights the relationship between urban growth and transportation infrastructure development, asserting that urbanization leads to increased demand for road networks, public transit, and other forms of transportation.
Urbanization in developing countries like Nigeria is often characterized by rapid population growth and a lack of adequate infrastructure development. The theory suggests that urban sprawl, inadequate public transportation systems, and insufficient road capacity are key contributors to traffic congestion. Additionally, the theory emphasizes the role of land-use policies in shaping transportation demand, as poorly planned cities often face disproportionate pressure on road networks (Ajala, 2019).
This theory is especially pertinent in the Nigerian context, where cities are experiencing rapid population growth without corresponding infrastructure improvements. Consequently, traffic congestion becomes a significant issue in urban centers, exacerbating the challenges of economic development, environmental sustainability, and quality of life for city dwellers (Ogunkunbi et al., 2023). Urban planning policies that fail to integrate transportation systems with urban development can lead to the inefficient use of existing road networks, further contributing to congestion.


3. The Theory of Planned Behavior (TPB)
The Theory of Planned Behavior (TPB) is a psychological theory that helps to explain how individual attitudes, subjective norms, and perceived behavioral control influence people's decisions and actions. In the context of traffic management, TPB can be used to understand how drivers' behaviors contribute to traffic congestion and how these behaviors can be influenced by external factors such as law enforcement, public awareness campaigns, and societal norms (Sheikh & Liang, 2019).
According to TPB, an individual's intention to perform a behavior is the most immediate predictor of whether or not they will engage in that behavior. In the case of traffic management, behaviors such as speeding, ignoring traffic signals, and engaging in reckless driving can contribute to congestion and accidents. These behaviors are influenced by factors such as an individual's attitudes toward traffic rules, their perception of the risks associated with violations, and the social pressure to follow or deviate from norms.
TPB has been applied in studies examining traffic violations and road safety. Research shows that individuals who perceive that they are unlikely to be caught by traffic enforcement agencies or who are not concerned about the consequences of violating traffic rules are more likely to engage in risky behaviors that contribute to congestion (Ogunkan et al., 2023). Therefore, applying TPB to traffic management strategies can help identify the factors that influence drivers' decision-making and can guide interventions aimed at reducing congestion.
4. The Social-Ecological Model of Traffic Management
The Social-Ecological Model (SEM) provides a holistic framework for understanding how traffic congestion is shaped by various levels of influence, including individual, organizational, community, and societal factors. The SEM emphasizes that traffic-related issues such as congestion cannot be fully understood in isolation; rather, they are the result of interactions between multiple factors at different levels of society.
At the individual level, factors such as driver behavior, awareness of traffic regulations, and attitudes toward road safety play a significant role in traffic congestion. At the organizational level, government agencies and traffic management authorities are responsible for enforcing regulations, designing road networks, and implementing measures to reduce congestion (Nellore & Hancke, 2016).
At the community and societal levels, factors such as urban planning, socioeconomic status, and cultural attitudes toward transportation affect the overall traffic situation. For instance, areas with higher rates of car ownership and fewer alternatives to private vehicles tend to experience higher levels of congestion. Furthermore, socio-economic factors such as income levels and urban sprawl can exacerbate congestion by increasing the demand for road space while limiting the availability of public transportation options (Adeniyi, 2021).
Thus, SEM provides a framework for understanding the multifaceted nature of traffic congestion and the need for integrated, multi-level solutions that address the various factors influencing congestion (Shu et al., 2016).
5. Technological Innovations and the Diffusion of Innovations Theory
The Diffusion of Innovations Theory, developed by Everett Rogers, explains how new technologies and innovations are adopted within a society. This theory is particularly relevant to the study of traffic management, as technological solutions such as Intelligent Transport Systems (ITS), vehicle automation, and data analytics play an increasing role in modern traffic management (Diakaki et al., 2015).
Rogers’ theory suggests that the adoption of new technologies follows a predictable pattern, beginning with innovators and early adopters, followed by the majority and laggards. The theory highlights the importance of factors such as perceived advantages, compatibility with existing systems, and ease of use in determining whether a technology will be widely adopted.
In the Nigerian context, the adoption of traffic management technologies has been slow but is gradually gaining momentum. The diffusion of innovations theory helps explain the challenges associated with implementing ITS and other technologies in Nigeria, including high costs, infrastructure limitations, and resistance to change. As these technologies become more widespread, they can significantly improve traffic flow and reduce congestion in urban areas (Salisu et al., 2020).
The theoretical framework guiding this study encompasses a range of theories that address the key factors influencing traffic management and congestion in urban areas. The Theory of Traffic Flow, the Theory of Urbanization, and the Theory of Planned Behavior provide insights into the dynamics of traffic movement, driver behavior, and urban development. Additionally, the Social-Ecological Model offers a comprehensive approach to understanding the multi-layered factors contributing to congestion, while the Diffusion of Innovations Theory highlights the role of technology in addressing traffic challenges. Together, these theories provide a robust foundation for analyzing traffic management in Nigerian cities and suggest potential solutions to alleviate congestion and improve urban mobility.
2.7 Empirical Studies on Traffic Management in Nigeria
Several empirical studies have been conducted on traffic management in Nigeria, focusing on issues such as congestion, traffic flow, and the effectiveness of various management strategies. This section reviews seven studies from the list of references provided, all of which are based in Nigerian cities. These studies provide insights into the traffic management challenges faced by Nigerian cities and the strategies used to address them.
Adeniyi’s (2021) study examines the causes of traffic congestion in Ibadan, a rapidly growing city in Oyo State, Nigeria. The study identifies poor road infrastructure, inadequate public transport systems, and a high population density as key factors contributing to congestion. The research highlights that informal transport systems, such as motorcycles and tricycles, further exacerbate congestion, especially during peak hours. Adeniyi also explores potential solutions, such as expanding road networks, introducing better public transportation options, and promoting the use of traffic management technologies. The findings underscore the need for comprehensive traffic management strategies that include infrastructural development, regulation enforcement, and public education to alleviate congestion in Ibadan.
This study by Ogunkan et al. (2024)focused on the growing traffic congestion in Abeokuta, the capital city of Ogun State. The authors investigate the relationship between urbanization, population growth, and the inefficiencies in transportation infrastructure. The study finds that insufficient public transport systems and the proliferation of private vehicles are the primary drivers of traffic congestion in Abeokuta. Ogunkan et al. suggest the implementation of integrated transport systems, including bus rapid transit (BRT) and better road maintenance practices. They also emphasize the need for urban planning policies that take into account the transportation needs of a growing population. The research provides a detailed analysis of congestion patterns and recommends sustainable mobility solutions to reduce traffic gridlock in the city.
Ajala’s (2019)research investigates the causes and impacts of traffic congestion on major urban roads in Nigerian cities, with a particular focus on Lagos. The study identifies factors such as poor road maintenance, inadequate traffic control measures, and high vehicle density as key contributors to congestion. Ajala emphasizes that traffic congestion in Lagos is a significant issue that impacts economic productivity and quality of life for residents. The study suggests that traffic management should include better road infrastructure, improved traffic signal systems, and the introduction of intelligent transport systems (ITS). The research highlights the need for greater public investment in transportation infrastructure and policy reform to address congestion in Nigerian cities.
Ogunkunbi et al. (2023) focused on the use of Intelligent Transport Systems (ITS) to mitigate traffic congestion in Ilorin, the capital city of Kwara State. The authors propose a demand management model that integrates real-time data from traffic sensors and control systems to manage traffic flow effectively. The study demonstrates that traffic congestion on urban corridors in Ilorin is largely caused by the lack of dynamic traffic control systems and high dependence on non-motorized transport. The ITS model proposed in this research aims to optimize the use of road space, improve traffic monitoring, and reduce congestion through better traffic signal management. The study concludes that ITS can significantly reduce congestion and improve traffic flow in Nigerian cities if properly implemented.
Bako and Agunloye (2017) investigated the factors influencing road traffic delays along the Lagos-Abeokuta Expressway, one of the busiest corridors in Nigeria. The study gathers data from drivers to assess the impact of road conditions, traffic control measures, and vehicle breakdowns on delays. The findings reveal that inadequate road maintenance, poor traffic signal management, and the absence of dedicated lanes for public transportation are major contributors to traffic delays. Additionally, the research shows that traffic delays along this corridor result in significant economic losses due to wasted man-hours. The study recommends improvements in road infrastructure, the introduction of dedicated lanes for public transport, and better coordination between traffic authorities to minimize delays and improve overall traffic flow.
Salisu et al. (2020)explore the role of Intelligent Transport Systems (ITS) in managing traffic congestion in Ibadan, a fast-growing city in southwestern Nigeria. The study identifies rapid urbanization, high population growth, and inadequate public transportation as the main factors driving traffic congestion in Ibadan. The authors advocate for the adoption of ITS, such as automated traffic monitoring, real-time data analytics, and vehicle tracking systems, to help reduce congestion. The research highlights the potential of ITS to improve traffic flow, reduce travel time, and enhance safety on Ibadan’s roads. Salisu et al. conclude that integrating ITS into Ibadan’s traffic management system could offer long-term solutions to the city's congestion problems.
Ipeaiyeda& Adegboyega(2017) focuses on the environmental impact of traffic congestion, specifically air pollution, in Ibadan City. The authors assess the concentration of air pollutants, such as carbon monoxide (CO), nitrogen dioxide (NO2), and particulate matter (PM), along major roads in residential, commercial, and industrial areas. The study finds that air pollution levels are significantly higher in areas with heavy traffic, leading to adverse health effects for residents. Ipeaiyeda and Adegboyega suggest that improving traffic flow through better management practices could reduce emissions and improve air quality in these areas. The study also advocates for the implementation of green transportation policies, such as the promotion of electric vehicles and the development of pedestrian-friendly spaces, to mitigate the environmental impact of urban traffic.
2.8 Summary of Literature Review
The literature review provides a detailed exploration of traffic management, urban traffic congestion, and related policies and strategies in Nigeria, focusing on the causes, effects, and possible solutions to these issues. The review begins with a conceptual understanding of traffic management, emphasizing the importance of effective systems in regulating road use, ensuring safety, and optimizing traffic flow. It highlights how the implementation of intelligent transport systems (ITS) and the classification of traffic management techniques have gained attention as viable solutions to congestion in Nigerian cities.
The review also delves into urban traffic congestion, identifying key contributors such as inadequate infrastructure, increasing population, and reliance on informal transportation. It highlights studies conducted in various Nigerian cities, demonstrating the complex interplay between road conditions, urban planning, and transportation systems. The literature emphasizes that addressing congestion in Nigerian cities requires not only better infrastructure but also integrated policies that promote public transport, reduce reliance on private vehicles, and introduce modern traffic control technologies.
Furthermore, the review covers the role of road infrastructure in traffic flow, discussing how poor road conditions, insufficient maintenance, and the lack of strategic planning hinder smooth traffic operations. Several studies suggest that improving road infrastructure, expanding road networks, and ensuring regular maintenance are vital to mitigating congestion and enhancing traffic movement.
Finally, the review examines the theoretical frameworks and empirical studies that inform traffic management practices in Nigeria. These studies reveal the pressing need for a multifaceted approach to traffic management, incorporating technological advancements, efficient public transport, and regulatory measures. Overall, the literature provides a comprehensive understanding of the traffic challenges faced by Nigerian cities and suggests several strategies that could help improve urban mobility.










CHAPTER THREE
RESEARCH METHODOLOGY
This chapter outlines the research methodology employed to assess traffic management measures along the Offa Garrage Round About traffic corridor in Ilorin. It details the research design, study area, population, sample size, data collection methods, instruments, analysis techniques, and validity and reliability measures. Ethical considerations are also discussed to ensure the integrity of the study.
3.1 Research Design
This study adopts a descriptive survey research design with a mixed-methods approach, incorporating both qualitative and quantitative data collection and analysis techniques. The descriptive survey design is appropriate as it allows for a comprehensive assessment of existing traffic management measures, congestion factors, and potential improvements along the Offa Garrage Round About corridor. This approach facilitates the systematic collection of data from respondents, including traffic management officials, road users, and local stakeholders, to gain insights into the effectiveness of current traffic interventions (De Souza et al., 2017). The mixed-methods approach ensures a holistic understanding by combining numerical traffic congestion data with qualitative insights from interviews and observations (Afrin & Yodo, 2020).
3.2 Study Area Description
The study focuses on the Offa Garrage Round About traffic corridor, a major urban road in Ilorin, Kwara State, Nigeria. This corridor serves as a critical transport link connecting residential, commercial, and institutional areas, making it one of the busiest roads in the city. Ilorin, as the capital of Kwara State, has experienced significant urban expansion and vehicular growth, leading to increased congestion, particularly along key corridors such as Challenge-Sango. The corridor is characterized by high vehicular density, traffic bottlenecks, informal transport activities, and periodic gridlocks, which make it a suitable case for assessing traffic management measures. Key landmarks along this corridor include the University of Ilorin, Kwara State Polytechnic, and several commercial hubs, which contribute to fluctuating traffic volumes throughout the day. The selection of this corridor aligns with the study’s objectives of understanding urban congestion in mid-sized Nigerian cities (Adeniyi, 2021; Ajala, 2019).
3.3 Population of the Study
The population of this study comprises all categories of road users and stakeholders along the Offa Garrage Round About corridor, including:
· Private vehicle drivers
· Commercial drivers (taxis, tricycles, and motorcycles)
· Traffic management officers (Federal Road Safety Corps, Kwara State Traffic Management Authority, and the Nigerian Police Force)
· Pedestrians and commuters
· Transport policy officials from the Kwara State Ministry of Transport
This diverse population is essential for capturing a wide range of perspectives on traffic congestion causes, management strategies, and potential solutions (Ogunkan et al., 2024).
3.4 Sample Size and Sampling Technique
A stratified random sampling technique is employed to ensure representative data collection from different stakeholder groups. The study uses Yamane’s formula for sample size determination:
n=N1+N(e2)
Where:
· n = Sample size
· N = Population size
· e = Margin of error (set at 5%)
Based on preliminary estimates that approximately 5,000 vehicles pass through the corridor daily, and considering the inclusion of commuters, traffic officials, and policymakers, the study targets a sample size of approximately 350 respondents. The stratification ensures proportional representation from each category, enhancing the reliability of findings (Ibrahim, 2021).
3.5 Data Collection Methods
A combination of primary and secondary data collection methods is utilized to ensure a comprehensive analysis:
· Primary Data Collection: Structured questionnaires, direct traffic observation, and key informant interviews with traffic officials and policymakers.
· Secondary Data Collection: Review of government transport reports, traffic congestion studies, and scholarly articles on urban mobility in Nigeria (Nellore & Hancke, 2016).
This multi-faceted approach ensures that quantitative congestion data is complemented with qualitative insights, leading to a well-rounded analysis.
3.6 Instruments for Data Collection
1. Structured Questionnaire: Designed with both close-ended and open-ended questions to gather data on traffic experiences, congestion causes, and effectiveness of existing management measures.
2. Traffic Observation Checklist: Used to systematically record peak-hour congestion levels, illegal parking, traffic violations, and bottlenecks.
3. Traffic Flow Measurement Tools: GPS-based speed monitoring apps and manual traffic count sheets for measuring vehicle flow rates at critical junctions.
These instruments are selected to provide quantifiable congestion data while capturing subjective experiences of road users (Shu et al., 2016).
3.7 Method of Data Analysis
The study employs a combination of descriptive and inferential statistics for data analysis:
· Descriptive Statistics: Mean, frequency distributions, and percentages to summarize survey responses.
· Inferential Statistics:
2. Chi-square tests to assess relationships between congestion factors and management effectiveness.
2. Regression analysis to examine the impact of various traffic variables on congestion levels.
2. Content analysis for qualitative interview responses to identify recurring themes and policy recommendations (Sheikh & Liang, 2019).
Data analysis will be conducted using SPSS (Statistical Package for Social Sciences) to ensure accuracy and efficiency.
3.8 Validity and Reliability of the Study
To ensure the validity and reliability of this study, the following measures are taken:
Validity Measures:
0. Face Validity: The questionnaire is reviewed by transportation experts to ensure relevance.
0. Content Validity: Questions are structured based on prior traffic management studies (Diakaki et al., 2015).
0. Pilot Testing: A small-scale pre-test involving 20 respondents is conducted to refine survey instruments before full data collection.
Reliability Measures:
0. Cronbach’s Alpha Test: Used to assess the internal consistency of questionnaire responses, with a reliability threshold of 0.7 or higher.
0. Test-Retest Reliability: Repeated traffic flow observations at different time intervals to ensure consistency.
These measures ensure that the study’s findings are robust and generalizable (Sodiya, 2023).
3.9 Ethical Considerations
Ethical considerations are crucial to maintaining research integrity. The following ethical protocols will be adhered to:
1. Informed Consent: Participants will be informed of the study’s purpose, and their voluntary participation will be sought.
2. Confidentiality and Anonymity: All responses will be kept confidential, and no personally identifiable information will be disclosed.
3. Data Protection: Electronic data will be stored securely, with access restricted to authorized personnel.
4. Non-Maleficence: The study will ensure that no harm comes to participants, including psychological distress from sensitive traffic-related questions.
5. Approval from Relevant Authorities: Permission will be sought from Kwara State’s transport agencies before conducting fieldwork.







CHAPTER FOUR
DATA PRESENTATION, ANALYSIS, AND DISCUSSION OF FINDINGS
This chapter presents the analysis of data collected from respondents regarding traffic management measures along the Offa Garrage Round About traffic corridor in Ilorin. A total of 225 responses were analyzed. The findings are structured into two main sections: socio-demographic characteristics of respondents and analysis of research questions.
4.1 Socio-Demographic Characteristics of Respondents
Table 4.1 presents the demographic profile of respondents, including gender, age, educational qualification, occupation, and frequency of road usage.
Table 4.1: Socio-Demographic Characteristics of Respondents
	Demographic Variable
	Frequency (N=225)
	Percentage (%)

	Gender
	
	

	Male
	135
	60.0

	Female
	90
	40.0

	Age Group
	
	

	18 - 25
	50
	22.2

	26 - 35
	70
	31.1

	36 - 45
	55
	24.4

	46 - 55
	30
	13.3

	56 and above
	20
	8.9

	Educational Qualification
	
	

	No Formal Education
	10
	4.4

	Primary Education
	20
	8.9

	Secondary Education
	60
	26.7

	Tertiary Education
	135
	60.0

	Occupation
	
	

	Private Driver
	50
	22.2

	Commercial Driver
	80
	35.6

	Commuter/Passenger
	45
	20.0

	Traffic Official
	20
	8.9

	Others
	30
	13.3

	Frequency of Road Usage
	
	

	Daily
	160
	71.1

	3-5 times a week
	45
	20.0

	1-2 times a week
	15
	6.7

	Occasionally
	5
	2.2


Interpretation
The demographic distribution of respondents shows that 60% were male, while 40% were female. The majority (31.1%) fell within the 26–35 age bracket, followed by 24.4% within the 36–45 category. In terms of education, 60% of the respondents had tertiary education, while 26.7% had secondary education. The occupational distribution indicates that commercial drivers (35.6%) formed the largest group, followed by private drivers (22.2%) and commuters (20%). Additionally, a significant proportion (71.1%) of respondents use the Offa Garrage Round Aboutcorridor daily, reflecting the high volume of road users in the study area.
4.2 Analysis of Research Questions
Each research question is analyzed using descriptive statistics, with results presented in well-labeled tables.
Research Question 1: What is the level of traffic congestion along the Offa Garrage Round About corridor?
Table 4.2: Perceived Level of Traffic Congestion
	Level of Congestion
	Frequency
	Percentage (%)

	Very High
	105
	46.7

	High
	75
	33.3

	Moderate
	30
	13.3

	Low
	10
	4.4

	Very Low
	5
	2.2


Interpretation
The results indicate that 46.7% of respondents perceive traffic congestion along the corridor as "Very High," while 33.3% rate it as "High." This suggests that congestion is a severe issue in the area. Only 6.6% (low and very low combined) believe congestion is minimal, emphasizing the need for improved traffic management interventions.
Research Question 2: What are the major causes of traffic congestion along this corridor?
Table 4.3: Major Causes of Traffic Congestion
	Causes of Congestion
	Frequency (Multiple Responses Allowed)
	Percentage (%)

	Poor road conditions
	140
	62.2

	Poor traffic management
	115
	51.1

	Illegal parking
	165
	73.3

	High volume of vehicles
	180
	80.0

	Indiscriminate stopping by commercial vehicles
	170
	75.6

	Poor road network and design
	130
	57.8


Interpretation
Respondents identified high vehicle volume (80.0%), indiscriminate stopping by commercial vehicles (75.6%), and illegal parking (73.3%) as the leading contributors to congestion. Poor road conditions (62.2%) and poor traffic management (51.1%) were also significant factors. These findings highlight systemic traffic issues requiring urgent policy interventions and infrastructural improvements.




Research Question 3: How effective are the current traffic management measures?
Table 4.4: Effectiveness of Current Traffic Management Measures
	Effectiveness Level
	Frequency
	Percentage (%)

	Very Effective
	15
	6.7

	Effective
	35
	15.6

	Neutral
	50
	22.2

	Ineffective
	80
	35.6

	Very Ineffective
	45
	20.0


Interpretation
The data indicates that 55.6% of respondents (combining "Ineffective" and "Very Ineffective") believe current traffic management measures are failing. Only 22.3% view them as "Effective" or "Very Effective." This suggests the need for enhanced enforcement, better road infrastructure, and adoption of intelligent traffic systems.
Summary of Key Findings
· Traffic congestion is severe along the Offa Garrage Round About corridor, with 80% of respondents rating it as high or very high.
· Key congestion factors include high vehicle volume, illegal parking, and indiscriminate stopping by commercial vehicles.
· Current traffic management measures are largely ineffective, with over 55% of respondents expressing dissatisfaction.
· Urgent intervention is required, including stricter enforcement, road expansion, designated parking zones, and intelligent traffic control systems.
4.3 Test of Hypotheses
This section presents the statistical testing of the hypotheses formulated in the study. The hypotheses are tested using appropriate statistical tools to determine the significance of the relationships between traffic congestion, management measures, and their effectiveness along the Offa Garrage Round Abouttraffic corridor. The significance level (α) for hypothesis testing is set at 0.05.





Hypothesis One (H₀₁): There is no significant relationship between traffic management measures and the level of traffic congestion along the Offa Garrage Round Aboutcorridor.
Table 4.5: Chi-Square Test for Relationship Between Traffic Management Measures and Congestion
	Variable
	Chi-Square Value (χ²)
	df
	p-value
	Decision

	Traffic Management Measures vs. Congestion
	18.45
	4
	0.002
	Reject H₀₁


Interpretation
The chi-square test results show a p-value of 0.002, which is less than the significance level of 0.05. This implies that there is a significant relationship between traffic management measures and traffic congestion levels along the Offa Garrage Round Aboutcorridor. The rejection of the null hypothesis suggests that inadequate or ineffective traffic management strategies contribute to congestion in the study area.


Hypothesis Two (H₀₂): There is no significant effect of traffic congestion on road users' travel time and productivity.
Table 4.6: Regression Analysis for Effect of Traffic Congestion on Travel Time and Productivity
	Model
	Coefficients (B)
	Std. Error
	t-value
	p-value
	Decision

	(Constant)
	3.212
	0.245
	13.11
	0.000
	Reject H₀₂

	Traffic Congestion
	0.687
	0.095
	7.24
	0.001
	Reject H₀₂


R² = 0.64, F = 52.8, p = 0.001
Interpretation
The regression results indicate a significant relationship between traffic congestion and its effect on travel time and productivity (p = 0.001). The R² value of 0.64 suggests that 64% of the variation in travel time and productivity can be explained by traffic congestion. This means that congestion significantly increases delays, thereby reducing productivity for commuters and businesses. As a result, the null hypothesis is rejected.
4.4 Discussion of Findings
The findings of this study provide significant insights into the traffic challenges along the Offa Garrage Round About corridor in Ilorin. The results indicate that congestion is a severe problem, with the majority of respondents rating it as either "high" or "very high." This aligns with previous studies such as Afrin & Yodo (2020), which highlighted congestion as a critical issue affecting urban mobility and sustainability.
The study identified high vehicle volume, illegal parking, and indiscriminate stopping by commercial vehicles as the primary causes of congestion. These findings are consistent with the works of Ajala (2019) and Ogunkunbi et al. (2023), who also reported that poor road conditions and weak enforcement mechanisms exacerbate congestion in Nigerian cities. The inefficiency of current traffic management measures was another key finding, with over 55% of respondents perceiving them as ineffective. This aligns with research by Sheikh & Liang (2019), who emphasized the need for improved intelligent transport systems and better urban traffic planning.
Furthermore, the hypothesis testing confirmed that there is a significant relationship between traffic management measures and congestion levels. This supports the argument by Shu et al. (2016) that inadequate traffic regulation and lack of smart traffic control systems contribute to urban gridlock. Additionally, the study found that congestion significantly affects travel time and productivity, a finding supported by Adeniyi (2021), who linked traffic delays in Nigerian cities to economic losses and reduced work efficiency.
Thus, the findings of this study reinforce the urgent need for comprehensive traffic management strategies, including improved road infrastructure, designated parking areas, enhanced law enforcement, and the integration of intelligent traffic management systems. These interventions are essential to mitigate congestion and improve mobility along the Offa Garrage Round Aboutcorridor in Ilorin.












CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
This chapter presents a comprehensive summary of the study, highlighting the key findings, conclusions, and practical recommendations. Additionally, the contributions of this research to existing knowledge and suggestions for future research directions are provided.
5.1 Summary of Findings
The study assessed traffic management measures along the Offa Garrage Round Abouttraffic corridor in Ilorin, with a focus on understanding the effectiveness of current traffic control strategies and their impact on congestion, travel time, and road user productivity. The key findings are summarized as follows:
Severity of Traffic Congestion: The study revealed that traffic congestion along the Offa Garrage Round About corridor is a significant issue, with a majority of respondents reporting high congestion levels, particularly during peak hours. This congestion leads to increased travel delays and frustration among road users.
Primary Causes of Congestion: The most commonly identified causes of congestion included high vehicle volume, poor traffic law enforcement, illegal parking, indiscriminate stopping by commercial vehicles, and inadequate road infrastructure. These findings align with previous research (Afrin & Yodo, 2020; Ajala, 2019), which identified similar issues in Nigerian urban centers.
Effectiveness of Traffic Management Measures: The study found that current traffic management strategies, including traffic lights, road markings, and law enforcement, were largely perceived as ineffective. Over 55% of respondents indicated dissatisfaction with these measures, citing poor maintenance of traffic signals, lack of alternative routes, and insufficient personnel to enforce traffic regulations.
Impact of Traffic Congestion on Travel Time and Productivity: The study confirmed that congestion significantly affects commuters' travel time and work productivity. Findings from regression analysis indicated that 64% of the variation in travel delays and productivity loss could be attributed to congestion. This finding supports prior studies (Adeniyi, 2021; Ogunkan et al., 2024) that linked urban traffic congestion to economic losses and reduced efficiency in workplaces.
Effectiveness of Policy and Infrastructure-Based Solutions: The study suggested that implementing well-planned road expansion, intelligent transport systems, and stricter law enforcement would help reduce congestion. Respondents also highlighted the importance of designated parking areas, traffic monitoring technology, and improved public transportation as critical solutions.
Test of Hypotheses: Statistical analysis revealed that:
There is a significant relationship between traffic management measures and congestion levels, suggesting that ineffective management strategies contribute to worsening congestion.
Traffic congestion significantly affects travel time and productivity, indicating that prolonged delays impact economic activities and commuter well-being.
Overall, the study established that traffic congestion in Ilorin's Offa Garrage Round About corridor is a critical issue that requires urgent intervention through better traffic management strategies, infrastructure development, and regulatory enforcement.
5.2 Conclusion
This study has provided an in-depth assessment of traffic congestion and management measures along the Offa Garrage Round About traffic corridor in Ilorin. The findings underscore the severe impact of congestion on daily commuting, work productivity, and urban mobility. The study concludes that the existing traffic management strategies are insufficient to address the growing challenges posed by increased vehicular movement, poor road user behavior, and inadequate infrastructure.
The statistical analyses further confirmed that poor traffic management significantly contributes to congestion, and congestion, in turn, negatively affects travel time and productivity. This indicates a need for policymakers, urban planners, and law enforcement agencies to adopt a more holistic and technology-driven approach to traffic management. The introduction of intelligent transport systems, strict law enforcement, expansion of road networks, and public transport improvements are necessary measures to mitigate congestion and enhance mobility.
In conclusion, if the identified challenges are not adequately addressed, the Offa Garrage Round About corridor may continue to experience worsening congestion, leading to increased economic losses, reduced quality of life, and inefficiencies in urban transportation.
5.3 Recommendations
Based on the findings of this study, the following recommendations are proposed:
Strengthening Traffic Law Enforcement: Authorities should ensure stricter enforcement of traffic rules to prevent illegal parking, indiscriminate stopping by commercial vehicles, and non-compliance with traffic signals. Deploying more traffic wardens and mobile patrol units can enhance enforcement efforts.
Implementation of Intelligent Traffic Management Systems: Modern technology such as adaptive traffic signals, real-time congestion monitoring, and automated traffic violation detection should be integrated into the traffic management system to improve efficiency.
Road Expansion and Infrastructure Improvement: Government agencies should prioritize road expansion, repair damaged road sections, and construct pedestrian walkways to ease vehicular movement. Expanding the Offa Garrage Round About corridor can significantly reduce congestion.
Provision of Designated Parking Areas: To curb illegal parking, authorities should create well-marked and accessible parking spaces, particularly for commercial transport operators. Strict penalties should be imposed on offenders.
Promotion of Public Transportation: A well-organized, affordable, and efficient public transport system can reduce private car dependency, thereby decreasing congestion. The introduction of high-capacity buses or a Bus Rapid Transit (BRT) system in Ilorin should be considered.
Public Awareness and Road Safety Campaigns: Government and non-governmental organizations should engage in traffic awareness campaigns to educate road users on best driving practices, adherence to traffic rules, and the consequences of road indiscipline.
Traffic Demand Management Strategies: Policies such as carpooling incentives, flexible work hours to reduce peak-hour congestion, and congestion pricing should be explored to manage the increasing vehicular load on the Offa Garrage Round About corridor.
5.4 Contribution to Knowledge
This study has contributed to the existing body of knowledge on urban traffic management in Nigeria, particularly in the following ways:
Empirical Evidence on Traffic Management in Ilorin: While several studies have examined traffic congestion in Lagos and Abuja, this research provides empirical evidence on congestion patterns and management strategies in Ilorin, a growing urban center.
Application of Advanced Statistical Techniques: The study utilized chi-square and regression analysis to establish significant relationships between traffic management measures, congestion levels, and travel productivity. This analytical approach enhances the methodological rigor of traffic management studies.
Identification of Key Congestion Factors in Ilorin: Unlike generic studies on urban congestion, this research specifically highlights the role of illegal parking, weak law enforcement, and inadequate road infrastructure as primary contributors to congestion in Ilorin.
Practical Recommendations for Policy Implementation: The study provides policy-relevant recommendations tailored to the unique traffic challenges of the Offa Garrage Round Aboutcorridor, offering actionable insights for urban planners, policymakers, and transport authorities.
5.5 Suggestions for Further Studies
While this study provides valuable insights into traffic management in Ilorin, further research is recommended in the following areas:
Assessment of the Economic Cost of Traffic Congestion: Future research should quantify the economic losses associated with congestion along major traffic corridors in Ilorin to strengthen the case for policy interventions.
Comparative Study of Traffic Management Strategies in Different Nigerian Cities: A comparative analysis of Ilorin’s traffic management approaches with those of Lagos, Abuja, or Port Harcourt can provide a broader perspective on best practices.
Integration of Smart Traffic Technologies in Nigerian Urban Centers: Further research should explore the feasibility and effectiveness of emerging technologies such as AI-powered traffic control, automated enforcement systems, and intelligent transportation solutions in managing congestion.
Impact of Climate Change on Urban Traffic Congestion: Given the increasing effects of climate change, future research should investigate how extreme weather conditions (e.g., flooding, heatwaves) influence traffic congestion and road infrastructure deterioration.
Evaluation of Public Transport as a Traffic Congestion Mitigation Strategy: Further studies should examine the impact of improved public transport systems on reducing congestion in Ilorin and other Nigerian cities.
Conclusion
This study has provided a comprehensive assessment of traffic management measures along the Offa Garrage Round Aboutcorridor, highlighting the severity of congestion, its causes, and the inefficiencies in current management strategies. The findings confirm the urgent need for a multi-faceted approach that integrates strict law enforcement, infrastructure expansion, intelligent traffic management systems, and public transport improvements.
By implementing the recommendations outlined in this study, policymakers can significantly enhance urban mobility, reduce congestion, and improve the overall quality of life for road users. Furthermore, this research contributes to the growing body of knowledge on urban traffic management in Nigeria, offering valuable insights for future studies and policy development.
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Questionnaire
Title: Assessment of Traffic Management Measures Along Offa Garrage Round AboutTraffic Corridor in Ilorin
Dear Respondent,
This questionnaire is designed to assess traffic management measures along the Offa Garrage Round Aboutcorridor in Ilorin. Your responses will be treated with the highest level of confidentiality and will be used for research purposes only. Kindly provide accurate responses to help improve traffic management in the area.
Thank you for your cooperation.
SECTION A: Demographic Information
(Please tick [✓] the appropriate option)
Gender:
☐ Male ☐ Female
Age Group:
☐ 18 - 25 ☐ 26 - 35 ☐ 36 - 45 ☐ 46 - 55 ☐ 56 and above
Educational Qualification:
☐ No Formal Education ☐ Primary Education ☐ Secondary Education
☐ Tertiary Education ☐ Others (Please specify) __________
Occupation:
☐ Private Driver ☐ Commercial Driver ☐ Commuter/Passenger ☐ Traffic Official
☐ Business Owner ☐ Government Worker ☐ Student ☐ Others (Specify) __________
How frequently do you use the Offa Garrage Round Aboutcorridor?
☐ Daily ☐ 3-5 times a week ☐ 1-2 times a week ☐ Occasionally
SECTION B: Traffic Congestion and Road Conditions
How would you rate the level of traffic congestion along the Offa Garrage Round Aboutcorridor?
☐ Very High ☐ High ☐ Moderate ☐ Low ☐ Very Low
What time of the day do you experience the highest congestion?
☐ Morning (6 AM - 10 AM) ☐ Afternoon (12 PM - 4 PM)
☐ Evening (4 PM - 8 PM) ☐ Night (8 PM - 12 AM)
What are the major causes of traffic congestion along this corridor?(Tick all that apply)
☐ Poor road conditions
☐ Poor traffic management
☐ Illegal parking
☐ High volume of vehicles
☐ Indiscriminate stopping by commercial vehicles
☐ Poor road network and design
☐ Others (Specify) __________
Which section of the corridor do you experience the most congestion?
☐ Challenge Roundabout ☐ Offa Garage ☐ Sango Junction
☐ Taiwo Junction ☐ Others (Specify) __________
SECTION C: Traffic Management Measures
Are there traffic officers managing traffic along this corridor?
☐ Yes, frequently ☐ Occasionally ☐ Rarely ☐ No presence at all
Which traffic control measures have been implemented along this corridor?(Tick all that apply)
☐ Traffic lights
☐ Road signs and markings
☐ Presence of traffic officers
☐ Designated bus stops
☐ Road expansion and rehabilitation
☐ None of the above
How effective are the current traffic management measures in reducing congestion?
☐ Very Effective ☐ Effective ☐ Neutral ☐ Ineffective ☐ Very Ineffective
What challenges do you think traffic officers face in managing traffic along this corridor?(Tick all that apply)
☐ Lack of manpower
☐ Lack of enforcement of traffic laws
☐ Poor road infrastructure
☐ Resistance from road users
☐ Inadequate technology for traffic control
SECTION D: Road Users’ Behavior and Compliance
How often do you observe drivers violating traffic rules along this corridor?
☐ Very Frequently ☐ Frequently ☐ Occasionally ☐ Rarely ☐ Never
Which of the following traffic violations do you observe most frequently?(Tick all that apply)
☐ Running red lights
☐ Reckless driving
☐ Driving against traffic (One-way driving)
☐ Illegal parking
☐ Overloading of vehicles
☐ Excessive speeding
How would you rate the level of road users’ compliance with traffic laws in this corridor?
☐ Very High ☐ High ☐ Moderate ☐ Low ☐ Very Low
Do you believe enforcement of traffic laws is strict enough to reduce congestion?
☐ Yes ☐ No ☐ Not Sure
SECTION E: Suggestions for Improvement
What solutions do you think will be most effective in reducing traffic congestion in this corridor?(Tick all that apply)
☐ Installation of more traffic lights
☐ Strict enforcement of traffic laws
☐ Expansion of road network
☐ Properly designated parking areas
☐ Construction of pedestrian bridges and walkways
☐ Use of intelligent traffic management systems
☐ Improved public transportation system
Would you support the introduction of technology-driven traffic management solutions (e.g., CCTV cameras, traffic sensors, smart signals) in Ilorin?
☐ Yes ☐ No ☐ Not Sure

Please provide any additional suggestions or comments on how to improve traffic management along the Offa Garrage Round Aboutcorridor:


Thank You for Your Participation!

