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1. Introduction

Nigeria, Africa's largest economy, has faced numerous economic challenges in recent years,
including rising inflation, unemployment, and declining government revenues. As of October 2024, the
inflation rate reached 33.88%, up from 32.70% in September, primarily driven by rising food prices
(Reuters, 2024). The unemployment rate in Q2 2023 was 4.2%, a slight increase from 4.1% in Q1 2023
(Nigerian Bureau of Statistics, 2023). Additionally, Nigeria plans to spend 47 trillion naira ($28.18
billion) for its 2025 budget, with a projected deficit of 13.8 trillion naira, or 3.87% of the estimated
GDP (Reuters, 2024). One of the significant economic policies implemented to address these
challenges is the removal of fuel subsidies, which had long been a cornerstone of Nigeria's energy
policy. For decades, fuel subsidies were introduced to shield Nigerian citizens from the full cost of fuel,
ensuring relatively low prices for petroleum products. However, over time, these subsidies became
unsustainable for the government, consuming a substantial portion of the budget. As part of fiscal
reforms to stabilize the economy, the Nigerian government in 2023 gradually removed fuel subsidies,
leading to a significant increase in fuel prices (Jesuola, 2024; Ogwuche et al., 2024). This policy change
resulted in petrol prices rising from approximately ¥220 to ¥617 per liter in 2023, and further
escalating to between ¥898 and 1,030 per liter in 2024 (Black Geeks, 2024).

The removal of fuel subsidies has profoundly impacted the transportation sector, particularly in
urban areas where fuel is essential for both public and private transport. In cities such as Lagos, Abuja,
and Port Harcourt, the increase in fuel prices has made conventional modes of transportation, such as
buses, taxis, and personal cars, unaffordable for a significant portion of the population (Noah, 2024).
As a result, there has been a marked shift in urban mobility patterns, with motorcycles becoming a
dominant form of transportation. Motorcycles, commonly referred to as "okadas" in Nigeria, are
relatively affordable in terms of fuel consumption and provide a flexible alternative for navigating the
congested and poorly maintained roads of Nigeria's urban centers (Yakatun, 2023).

The increasing reliance on motorcycles as a primary mode of transport has introduced new
dynamics in urban mobility. Understanding the traffic characteristics and patterns associated with this
shift has become critical, as motorcycle usage significantly influences traffic flow, congestion, and road
safety. According to Hagen, Pardo, and Valente (2016), motorcycles can maneuver through traffic
more efficiently than cars, reducing travel time in densely populated areas. However, the widespread
use of motorcycles has also led to increased traffic accidents, primarily due to poor regulation, reckless
driving, and the lack of proper safety measures, such as helmet use (Yousif, Sadullah & Kassim, 2020).
In Nigeria, motorcycles are disproportionately involved in road accidents compared to other vehicles.
According to the National Bureau of Statistics, in Q3 2021, motorcycles accounted for 1,146 out of
4,946 vehicles involved in road traffic crashes, representing approximately 23% of the total (Nigerian
Bureau of Statistics, 2021).

This high accident rate is primarily attributed to the often unregulated and informal nature of
motorcycle operations and poor enforcement of traffic rules. Additionally, many motorcycle riders in
Nigeria fail to adhere to basic safety practices, such as wearing helmets and following traffic signals,
further exacerbating the safety concerns associated with increased motorcycle use.

In addition to safety concerns, the environmental impact of increased motorcycle usage is also
significant. While motorcycles consume less fuel than cars, they tend to emit higher levels of pollutants
per kilometer traveled due to less efficient combustion processes. Therefore, this shift in transport
patterns has raised concerns about air quality and sustainability in urban areas (Lindsay, Macmilliam,
& Woodward, 2011). Understanding these traffic characteristics and their broader implications for
urban planning, road safety, and environmental sustainability is crucial for policymakers aiming to
develop effective transportation policies that address economic and environmental concerns.

Thus, this review examines the effects of Nigeria's fuel subsidy removal on urban transport
patterns, focusing on the increased use of motorcycles as a response to economic hardship. It
highlights the implications of this shift for traffic flow, road safety, and environmental sustainability,
providing insights that can inform future transport policy reforms in Nigeria.
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2. Methodology

A systematic literature search was conducted to gather relevant studies on the impact of fuel
subsidy removal and the use of motorcycles in urban transportation across developing countries. The
search included peer-reviewed journal articles, government reports, and conference proceedings.
Databases such as Google Scholar, JSTOR, and ScienceDirect were used to identify pertinent literature.
Keywords included "fuel subsidy removal,” "motorcycle transport in developing countries,” "urban
mobility," "traffic flow," and "road safety." Studies were selected based on their relevance to the
research topic, with a focus on empirical data, regional applicability (particularly in sub-Saharan Africa
and Southeast Asia), and publication within the last two decades. The selection criteria ensured that
the reviewed literature provided a comprehensive overview of the economic, environmental, and
safety implications of increased motorcycle usage in urban settings.

3. Motorcycle transport in developing countries: A global perspective

Motorcycle transport has become a prominent feature in the urban mobility landscape of many
developing countries. As urban populations grow and public transport systems struggle to meet
demand, motorcycles have emerged as a flexible, affordable, and readily available alternative for
commuters. The use of motorcycles for urban transport has been studied extensively, particularly in
regions like sub-Saharan Africa, Southeast Asia, and Latin America, where rapid urbanization and
economic pressures have significantly influenced mobility choices. This section reviews the literature
on motorcycle use in urban settings across developing countries and provides a comparative analysis
of countries that have faced similar shifts in transport dynamics due to economic factors.

3.1. Literature on motorcycle use in urban settings

Motorcycles have become a crucial mode of transportation in many developing countries due to
their affordability, flexibility, and adaptability to diverse road conditions. In many cities across
Southeast Asia, for example, motorcycles are not just a mode of transportation but an essential part of
daily life. In Indonesia, Thailand, and Vietnam, motorcycles account for a significant proportion of
urban mobility, helping mitigate traffic congestion and poor public transportation infrastructure (Chin,
2013). According to Nguyen et al. (2021), Vietnam has one of the world's highest rates of motorcycle
ownership, with more than 60% of households owning at least one motorcycle. This high ownership
rate is driven by motorcycles being often the only affordable and practical means of transportation in
densely populated urban areas.

Similarly, in sub-Saharan Africa, motorcycles have become a popular form of transport,
particularly in countries like Nigeria, Kenya, and Uganda. In these regions, motorcycles—called "boda-
bodas" in East Africa—are often the most efficient way to navigate congested cities with poor road
infrastructure (Owino et al.,, 2024). For example, in Lagos, Nigeria, rapid urbanization and persistent
traffic congestion have made motorcycles a practical alternative to cars and public buses. Additionally,
motorcycle taxis have created employment opportunities for many young men who may not have
access to formal employment (Ogunrinola, 2011).

The widespread use of motorcycles in developing countries is often a response to the failure of
traditional public transport systems to meet the needs of growing urban populations. In many cities,
public buses and trains are either non-existent or poorly maintained, leading to a significant gap in
mobility options. In this context, motorcycles offer an informal but effective solution, providing point-
to-point transport in areas where other vehicles struggle to operate due to road conditions or traffic
congestion (El-Agroudy, Abou-Senna & Radwan, 2022).

3.2. Comparative analysis of shifts in transport dynamics due to economic factors
Several developing countries have experienced similar shifts in transportation dynamics due to
economic factors, with motorcycles playing a pivotal role in shaping urban mobility. In many cases,

economic crises, rising fuel prices, and the removal of government subsidies have increased reliance
on motorcycles. For instance, in Indonesia, the 1997 Asian financial crisis resulted in widespread
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unemployment and reduced household incomes, which pushed many people to turn to motorcycles as
a more affordable means of transport (Basri, 2013). The motorcycle industry in Indonesia proliferated
during this period, as motorcycles became an essential part of the urban transport system, allowing
individuals to maintain mobility despite economic hardship.

In Latin America, particularly in countries like Brazil and Colombia, motorcycles have also
become integral to urban transportation, especially among lower-income populations. According to
Motta, Da Silva, and Santos (2013), economic instability and rising inflation in Brazil have contributed
to the growth of motorcycle use, as they are cheaper to purchase, maintain, and operate compared to
cars. Similarly, in Colombia, motorcycles have become a standard mode of transport due to high levels
of unemployment and the expansion of the informal economy, where motorcycle taxis provide a
critical source of income for many (Toro Lépez & Van den Broeck, 2023).

In comparison to these regions, sub-Saharan Africa has seen a surge in motorcycle use, driven
largely by economic policies such as removing fuel subsidies, as seen in Nigeria. The removal of fuel
subsidies has increased the cost of fuel, making car ownership and public transportation more
expensive and less accessible to the average commuter. As a result, motorcycles have become the
preferred mode of transport for many urban dwellers (Guo et al., 2020). In Kenya, fuel price hikes and
the high cost of living have similarly led to a dramatic increase in motorcycle ownership, with many
young men turning to motorcycle taxis for income (Karema, Irandu & Moronge, 2017).

Across these countries, the shift towards motorcycle use reflects broader socio-economic trends,
including the increasing cost of living, poor public transport infrastructure, and the need for flexible,
low-cost transportation options. While motorcycles provide a vital solution to urban mobility
challenges, they also present new challenges in terms of road safety, environmental impact, and urban
planning.

4. Traffic flow and characteristics of motorcycle users in Nigeria

The use of motorcycles as a mode of transportation in Nigeria has significantly evolved,
especially in urban areas, with notable changes occurring before and after the removal of fuel
subsidies. Before the removal of subsidies, motorcycles already played a substantial role in the
transport systems of many Nigerian cities, particularly in regions with limited access to formal public
transportation services (Afolabi & Akibo, 2020). In cities like Lagos, Abuja, and Kano, motorcycles,
commonly called "okadas," provided a quick and affordable alternative for short-distance travel,
especially in traffic-congested areas. The relatively low cost of fuel made motorcycles an accessible
option for both operators and passengers, contributing to their widespread use in urban centers
(Eccarius & Lu, 2020).

However, after the removal of fuel subsidies in 2023, the prevalence of motorcycle use
skyrocketed. With the sharp rise in fuel prices, many urban commuters found it increasingly
challenging to afford traditional modes of transport, such as buses and taxis, which rely heavily on
gasoline. Consequently, motorcycles became the preferred mode of transportation for a significant
portion of the population, particularly low-income earners who were disproportionately affected by
the increase in transportation costs (Kumar, 2011; Law, Ng, Poi, Guo, & Hu, 2023). This surge in
motorcycle use has had a noticeable impact on urban traffic patterns as the number of motorcycles on
the roads continues to increase.

Several studies have examined the impact of motorcycles on urban traffic flow in Nigeria.
According to Sopranzetti (2018), motorcycles are characterized by their ability to weave through
traffic, bypassing gridlocked cars and buses. While this offers an advantage in reducing travel time for
riders, it also creates a chaotic traffic environment. The erratic behavior of motorcycle riders—often
ignoring traffic rules, using sidewalks, and driving between lanes—increases road hazards and
complicates traffic management. As a result, the overall traffic flow in cities like Lagos and Ibadan has
become more unpredictable, with motorcycles contributing to congestion, especially during peak
hours (Ogunkan & Eyatayo, 2022).

Traffic congestion in Nigeria's urban centers is a longstanding issue exacerbated by the
widespread use of motorcycles. At major intersections, motorcycles frequently contribute to
bottlenecks as riders attempt to navigate through slow-moving or halted traffic. The lack of dedicated
motorcycle lanes and the limited enforcement of traffic laws allow riders to operate with little

«35)



ISSN 2520-2979 Journal of Sustainable Development of Transport and Logistics, 9(2), 2024

regulation, often resulting in dangerous maneuvers at intersections and on major roads (Nasong'o,
2015; Arosanyin et al,, 2013). A study by Ogunmodede and Emeahara (2016) found that motorcycle
riders tend to disregard traffic signals, contributing to accidents and increased congestion at critical
traffic points. Moreover, the lack of organized parking for motorcycles further aggravates congestion,
as riders often park haphazardly on roadsides, reducing available space for other vehicles.

The removal of fuel subsidies has amplified the already significant presence of motorcycles in
Nigeria's urban transport system. While motorcycles provide a critical solution to rising
transportation costs, they also introduce challenges in traffic flow, congestion, and road safety.
Addressing these challenges will require targeted policy interventions, including providing dedicated
lanes and stricter enforcement of traffic laws.

5. Safety implications of increased motorcycle use

The rise in motorcycle use in Nigeria's urban areas, particularly following the removal of fuel
subsidies, has brought about significant safety concerns. While providing an affordable and flexible
transportation option, motorcycles have contributed to a notable increase in traffic accidents. Studies
show that motorcycles are disproportionately involved in road accidents compared to other vehicles.
According to Ezeme et al. (2023), motorcycles account for over 30% of road traffic crashes in urban
areas, despite representing a smaller share of the total vehicle population. As of 2018, Nigeria had
approximately 11.8 million registered vehicles, with motorcycles constituting a significant portion of
this number (Paul, 2020). This disproportionate involvement in accidents highlights the need for
targeted safety interventions for motorcycle users. This high accident rate is primarily attributed to
the often unregulated and informal nature of motorcycle operations and poor enforcement of traffic
rules.

One of the primary road safety challenges associated with increased motorcycle use is the lack of
compliance with safety regulations. Many motorcycle riders in Nigeria fail to adhere to basic safety
practices, such as wearing helmets and following traffic signals. A study by Abdi et al. (2022) found
that less than 50% of motorcycle riders regularly wear helmets despite helmet laws in many cities.
This non-compliance significantly increases the risk of severe injuries and fatalities in the event of an
accident. Additionally, motorcycles are more vulnerable to road hazards, such as potholes and poor
visibility, further contributing to accident rates.

Several policy interventions have been implemented to address these safety challenges, albeit
with varying degrees of success. Helmet laws, for instance, are in place in many Nigerian cities,
requiring riders and passengers to wear helmets. However, enforcement of these laws remains weak,
and compliance rates are generally low, especially in densely populated urban areas (Uzondu et al,,
2022). Dedicated motorcycle lanes have also been proposed as a potential solution to reduce accidents
by segregating motorcycles from larger vehicles. While this approach has been implemented in some
cities, such as Lagos, insufficient infrastructure and funding have limited its widespread adoption
(Saini etal., 2022).

Traffic management systems represent another essential intervention in improving road safety.
In cities where motorcycle use is prevalent, such as Ibadan and Abuja, traffic signalization and traffic
wardens have been introduced at critical intersections to manage the flow of motorcycles. This has led
to a slight reduction in accidents in areas where these measures have been strictly enforced (Ayeni &
Iyeke, 2024). However, the overall effectiveness of these systems is hindered by insufficient resources
and inconsistent application across different regions.

While motorcycles have become a vital mode of transportation for many Nigerians, the
associated safety risks cannot be ignored. Effective enforcement of existing safety laws, dedicated
infrastructure, and improved traffic management systems are essential to mitigating the safety
challenges posed by increased motorcycle use.

6. Environmental and economic impacts of motorcycle transport
While offering economic advantages to low-income earners, motorcycle transport presents

distinct environmental challenges, especially in urban areas. Motorcycles generally emit fewer
greenhouse gases per kilometer than cars due to their smaller engine sizes and lower fuel
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consumption. However, studies reveal that motorcycles often release higher levels of harmful
pollutants, such as hydrocarbons (HC) and carbon monoxide (CO), than cars. According to Amarachi,
Emeka, Christopher, Lovell, and Conrad (2016), motorcycles emit up to four times more hydrocarbons
per kilometer than cars due to their less efficient combustion processes and lack of advanced
emissions control technologies. This contributes significantly to the degradation of urban air quality,
particularly in cities with high motorcycle usage, such as Lagos and Ibadan.

The economic benefits of motorcycle transport are particularly evident for low-income earners.
Motorcycles are more cost-efficient than cars, making them an attractive option for daily commuting in
urban areas. They consume less fuel, are cheaper to maintain, and have lower upfront costs, which
appeals to those who cannot afford the rising costs of other forms of transportation, especially in light
of the recent removal of fuel subsidies in Nigeria (Nadillah & Rifai, 2022). For many urban dwellers,
particularly those working in the informal economy, motorcycles provide a lifeline by offering
affordable mobility. Many authors, including Gujba et al. (2013), advocate that transport policy in
Nigeria should prioritize and incentivize public bus transport, as it is a more environmentally and
economically sustainable option compared to motorcycle transport. However, the rising fuel prices
have made public transportation increasingly unaffordable for many citizens.

Despite the economic advantages, the widespread use of motorcycles has significant
environmental implications, particularly concerning air quality. The high levels of pollutant emissions
from motorcycles contribute to urban air pollution, which poses health risks to city residents. Studies
by Quang et al. (2021) indicate that areas with high concentrations of motorcycle traffic experience
elevated air pollutants, contributing to respiratory issues and poor urban air quality. This poses a
challenge for sustainability in cities with high motorcycle reliance as governments seek to balance
affordable transportation with environmental health. The lack of stringent emissions regulations for
motorcycles further exacerbates these issues, with many older motorcycles still in use, emitting higher
levels of pollutants than newer models.

While motorcycles offer cost-efficiency for low-income earners in Nigeria, they also contribute
disproportionately to urban air pollution. Addressing the environmental impacts of motorcycle
transport will require targeted policies, such as emissions regulations and incentives for cleaner
technologies, to ensure that the economic benefits of motorcycle use do not come at the cost of urban
sustainability.

7. Urban planning and infrastructure for motorcycle transport

Urban infrastructure plays a critical role in accommodating motorcycles, especially in cities
where motorcycles are a dominant form of transportation. The growing reliance on motorcycles in
Nigerian cities highlights the need for infrastructure tailored to their specific requirements. In many
urban areas, the lack of dedicated infrastructure for motorcycles, such as separate lanes and parking
spaces, creates significant challenges. Without proper infrastructure, motorcycles often operate in the
same lanes as cars, buses, and trucks, leading to traffic congestion and accidents. Additionally, the
absence of organized parking spaces for motorcycles exacerbates congestion in densely populated
areas (Sabir & Anjum, 2017).

One of the significant challenges in urban road design for motorcycles is ensuring that roads and
intersections are equipped to handle both the volume and behaviors of motorcycle users. Motorcycles
require narrower lanes, but without dedicated motorcycle lanes, riders often weave between cars,
increasing the risk of accidents. Furthermore, traffic signalization systems in many Nigerian cities do
not account for the unique patterns of motorcycle movement, making intersections more chaotic and
accident-prone (Makama, 2018).

Cities that have successfully adapted to increased motorcycle traffic provide valuable insights
into the role of policy and design. For example, in some parts of Vietnam, where motorcycles dominate
urban mobility, cities like Ho Chi Minh City have introduced dedicated motorcycle lanes and improved
traffic management systems to segregate motorcycles from larger vehicles. This policy intervention
has helped reduce traffic congestion and accidents (Nguyen, 2020). In Nigeria, similar policies, such as
motorcycle-only lanes in Lagos, have shown promise in managing motorcycle traffic more effectively,
although further development and enforcement are needed (Saini et al., 2022).
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8. Potential policy interventions

Regulating motorcycle transport in Nigeria is essential to enhance road safety and improve
urban traffic efficiency. One key recommendation is enforcing existing safety regulations, such as
helmet laws, which require riders and passengers to wear helmets. Strengthening the enforcement of
these laws could significantly reduce the number of fatalities and severe injuries associated with
motorcycle accidents (Araujo et al, 2017). Additionally, introducing mandatory safety training
programs for motorcycle riders can help improve driving behavior and adherence to traffic rules. Such
training programs, along with regular road safety awareness campaigns, could foster a safety culture
among motorcycle users.

Another critical intervention is the creation of dedicated motorcycle lanes in Nigerian cities. This
policy has been successfully implemented in cities like Ho Chi Minh City, Vietnam, where segregating
motorcycles from other vehicles has helped reduce traffic congestion and accidents (Nguyen, 2020).
By designing urban roads with specific lanes for motorcycles, Nigerian cities could better manage
traffic flow and ensure the safety of both motorcyclists and other road users. In addition to dedicated
lanes, improving traffic signalization systems to account for motorcycles' movement patterns at
intersections could also reduce chaos and accidents (Makama, 2018).

Integrating motorcycles into Nigeria's broader urban transport policies is another necessary
step. Currently, motorcycles operate in a largely informal and unregulated manner, often excluded
from formal transport planning. However, given their importance to the daily mobility of millions of
Nigerians, they should be considered in the design and implementation of urban transport systems.
For instance, cities could introduce motorcycle taxi regulations, as seen in Kampala, Uganda, where
motorcycle taxis (boda-bodas) have been brought into the formal transport system through
registration, licensing, and route mapping (Ng & Yi, 2016).

In addition to regulating motorcycle transport, Nigeria must explore alternative and sustainable
transportation solutions to address its growing urban mobility challenges. As noted by Gao and Zhu
(2022), sustainable urban transport development requires a multifaceted approach, emphasizing the
electrification of transport systems and the adoption of intelligent transportation technologies such as
shared mobility services, customized buses, and Mobility as a Service (MaaS). Furthermore, transit-
oriented development (TOD) is essential in optimizing urban mobility. Expanding mass transit
systems like bus rapid transit (BRT) and light rail could provide efficient and environmentally
sustainable alternatives to motorcycles. If made affordable and accessible, these systems could
significantly reduce the reliance on motorcycles and ease urban congestion (Mittal & Bansal, 2024).
Additionally, investing in electric motorcycles as a cleaner alternative to gasoline-powered ones would
help mitigate the environmental impacts associated with urban motorcycle use (Huu & Ngoc, 2021).

9, Conclusion

The rapid increase in motorcycle usage for urban mobility in Nigeria, particularly following the
removal of fuel subsidies, has significantly transformed the urban transport landscape. This review
has highlighted several key findings and implications:

e Economic Impact: Motorcycles have become a crucial mode of transport for low-income
earners due to their cost-efficiency, offering an affordable alternative to traditional transport
modes in the face of rising fuel prices.

e Safety Concerns: The surge in motorcycle usage has led to increased road safety risks, with
higher accident rates and poor adherence to traffic laws. This underscores the urgent need for
stricter enforcement of safety regulations and improved rider training programs.

e Environmental Challenges: While motorcycles offer some advantages in terms of fuel
efficiency, their contribution to urban air pollution due to inefficient combustion systems and
lack of emissions control technologies cannot be overlooked.

e Urban Planning Implications: The increased prevalence of motorcycles necessitates a
rethinking of urban infrastructure design, including the implementation of dedicated lanes and
improved traffic management systems.
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e Policy Interventions: There is a critical need for comprehensive urban transport strategies that
integrate motorcycles into formal transport policies while promoting safer and more
sustainable alternatives.

From a practical standpoint, policymakers must prioritize the development of holistic transport
policies that address both the economic realities of urban commuters and the safety and sustainability
concerns associated with motorcycle use. This includes:

e Implementing and enforcing stricter safety regulations for motorcycle riders

e Investing in dedicated infrastructure for motorcycles to improve traffic flow and reduce
accidents

e Exploring alternative, sustainable urban transport options such as improved public transit
systems and electric motorcycles

From a scientific perspective, this review contributes to the growing body of literature on urban
mobility in developing countries by highlighting the complex interplay between economic policies,
transportation choices, and urban sustainability. It underscores the need for interdisciplinary research
that combines economic analysis, urban planning, and environmental science to develop
comprehensive solutions for urban mobility challenges.

Future research should focus on:

e Quantifying the environmental and health impacts of increased motorcycle usage in urban
areas

e Evaluating the effectiveness of various policy interventions in managing motorcycle transport

e Exploring the potential of electric motorcycles and other low-emission vehicles as sustainable
alternatives

e Investigating the long-term socio-economic impacts of shifting urban transport patterns on
different population segments

In conclusion, while motorcycles currently play a vital role in urban mobility in Nigeria, there is
a pressing need for more sustainable and safe transportation solutions. Addressing these challenges
will require collaborative efforts from policymakers, urban planners, and researchers to ensure the
well-being of urban commuters and the sustainability of Nigerian cities.
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