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ABSTRACT

Motorbike transportation is an essential means of mobility and employment for many young people in Nimba
County, Liberia, where inadequate public transport infrastructure has fueled the growth of commercial motorbike
riding, locally known as "pen-pen." However, this surge has resulted in a troubling increase in road traffic
accidents, leading to significant morbidity, mortality, and socio-economic hardship among youth. This study
investigates the causes, consequences, and interventions for motorbike accidents among young riders aged 15-
35 years. Using the Health Belief Model and the Theory of Planned Behavior, this mixed-methods research
explores the interplay of behavioral, infrastructural, and institutional factors influencing accident risks. Findings
suggest that reckless riding, speeding, alcohol consumption, poor road conditions, and limited traffic
enforcement are major contributors to accidents. The consequences extend beyond physical injuries to include
psychological trauma, loss of household income, and community-wide socio-economic disruption. The study
evaluates current road safety measures and proposes practical, evidence-based interventions to mitigate
motorbike-related accidents, ultimately informing policy and enhancing road safety in Liberia.
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economic impact.

INTRODUCTION

Motorbike transportation has become a vital mode of mobility in many developing regions, particularly in Sub-
Saharan Africa, where public transport infrastructure remains underdeveloped. In Liberia, motorcycles serve
dual functions as both a primary means of transportation and a critical source of livelihood for young people.
Commercial motorbike riding, locally known as "pen-pen," provides employment opportunities for youth who
have limited access to formal job markets (Gontee, 2022). This informal sector offers low barriers to entry,
making it an attractive livelihood option for many young individuals in post-conflict Liberia (Johnson & Wuo,
2021).

Despite its economic importance, the proliferation of motorbikes in Nimba County has led to an alarming rise in
road traffic accidents. Local statistics show that motorbike accidents are a leading cause of morbidity and
mortality among youth, particularly among riders aged 15-35 years (Gontee, 2022). These accidents often result
in severe injuries, including traumatic brain injuries, fractures, and fatalities, contributing to a growing public
health burden. The situation is exacerbated by poor road conditions, inadequate enforcement of traffic laws, and
a lack of formal rider training, which increases the vulnerability of young riders (World Health Organization,
2023).

Globally, motorcycles are among the most vulnerable vehicles on the road, contributing to 28% of all road traffic
deaths, despite comprising only 10% of registered vehicles (World Health Organization, 2023). In Sub-Saharan
Africa, this risk is heightened by informal transportation systems, low helmet usage, and limited traffic
monitoring (Adewale et al., 2021). Nimba County exemplifies these challenges, where youth unemployment,
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the absence of alternative transport options, and weak regulatory enforcement converge to create a high-risk
environment for motorbike riders.

While motorbikes provide essential mobility and income, they also introduce significant public health risks.
Young riders face higher accident risks due to behavioral factors such as speeding, reckless driving, and alcohol
consumption, while systemic issues—poor infrastructure, inadequate law enforcement, and socio-economic
pressures—further exacerbate the problem (Johnson & Wuo, 2021). This article investigates the factors
contributing to motorbike accidents among youth in Nimba County, the socio-economic and health consequences
of these accidents, and the effectiveness of current interventions. The findings aim to inform policy development
and improve road safety measures in Liberia.

LITERATURE REVIEW

Motorbike transportation has become an essential mode of mobility and livelihood in many developing countries,
particularly in Sub-Saharan Africa, where public transport infrastructure remains underdeveloped. In these
regions, motorcycles provide a low-cost alternative for both personal transportation and commercial purposes.
In Liberia, particularly in Nimba County, motorcycles serve a dual function as both a primary means of
transportation and a significant source of income for young people. Commercial motorbike riding, known locally
as “pen-pen,” is a growing sector that provides employment opportunities for youth who otherwise struggle to
find formal work. However, the rapid expansion of this sector has been accompanied by a troubling surge in road
traffic accidents. Studies from across Sub-Saharan Africa have shown that motorbike accidents are a leading
cause of morbidity and mortality, with young riders particularly vulnerable due to behavioral, infrastructural,
and regulatory factors.

The most significant contributors to motorbike accidents are behavioral factors, particularly reckless riding,
speeding, alcohol consumption, and the non-use of protective gear like helmets. These behaviors are often driven
by peer influence, economic pressures to increase income through faster deliveries, and a lack of awareness
about the risks associated with unsafe riding. In Liberia, as in many other developing nations, many young riders
engage in risky behaviors such as speeding and alcohol consumption, which significantly increase the likelihood
of accidents. Studies have shown that young people, especially those working in the informal transport sector,
often fail to perceive themselves as vulnerable to accidents, which leads to a lack of adherence to safety practices
such as wearing helmets and following speed limits. This lack of awareness, coupled with peer pressures,
increases the frequency of motorbike-related accidents and fatalities.

Infrastructural deficiencies exacerbate the risk of motorbike accidents. Poor road conditions, including potholes,
narrow lanes, and inadequate signage, are common in many developing countries, particularly in rural areas.
These road conditions pose a significant threat to motorbike riders, whose vehicles are more prone to losing
balance and stability, especially when speeding or maneuvering in difficult conditions. In Liberia, the lack of
proper road maintenance and the absence of dedicated lanes for motorbikes make young riders even more
vulnerable to accidents. The absence of streetlights and road signs, especially in rural areas like Nimba County,
further complicates the situation. These infrastructural weaknesses often force motorcyclists to navigate poorly
maintained roads under risky conditions, increasing the likelihood of accidents.

Moreover, the regulatory environment plays a crucial role in shaping road safety outcomes. In many developing
countries, including Liberia, motorbike operations are largely informal, and there is little to no regulation
governing the training of riders or the enforcement of traffic laws. Riders often operate without formal licenses
or training, and traffic laws, even when they exist, are poorly enforced due to limited resources and personnel.
The lack of regulatory oversight means that unsafe practices like speeding, alcohol consumption, and failure to
use helmets go unchecked, contributing significantly to the high rates of motorbike accidents. Inadequate law
enforcement and the prevalence of corruption within the police force further reduce the effectiveness of road
safety policies, as riders can often bypass regulations by bribing officials or ignoring traffic laws altogether.

The consequences of motorbike accidents extend beyond the immediate physical injuries sustained by victims.
Health outcomes, including traumatic brain injuries, spinal cord injuries, and fractures, are common, and these
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often require long-term medical care and rehabilitation. Motorbike accidents in Liberia and other Sub-Saharan
African countries place a significant burden on the healthcare system, which is already under-resourced. These
accidents also have profound social and economic consequences for the families of the victims. In many cases,
young riders are the primary breadwinners for their families, and accidents can result in a loss of income, leading
to financial hardship and increased vulnerability to poverty. Furthermore, the social stigma attached to
disabilities resulting from motorbike accidents can isolate victims from their communities, limiting their ability
to re-enter the workforce or participate in social activities. Economically, the costs associated with motorbike
accidents—both direct, such as medical expenses, and indirect, such as lost productivity—are significant. These
costs are particularly high in rural communities where access to healthcare services is limited, and where the
informal transport sector is a critical part of the local economy.

Despite the overwhelming evidence of the risks associated with motorbike riding, efforts to reduce accidents in
developing countries like Liberia have been limited. Existing interventions, such as road safety campaigns and
law enforcement measures, have had minimal impact due to the lack of coordination, inadequate resources, and
the informal nature of the motorbike sector. However, studies from other regions show that integrated
approaches, combining behavioral, infrastructural, and regulatory interventions, can reduce the incidence of
motorbike accidents. These approaches typically involve education and awareness campaigns, improvements in
road infrastructure, and the strengthening of law enforcement measures. The need for a comprehensive, multi-
dimensional approach to road safety in Liberia is therefore clear.

METHODOLOGY

This study employed a mixed-methods approach, combining both quantitative and qualitative research methods
to provide a comprehensive understanding of the causes, consequences, and interventions related to motorbike
accidents in Nimba County, Liberia. The mixed-methods design was selected to triangulate data from different
sources, thereby ensuring a robust and comprehensive analysis of the issue. The quantitative component of the
research involved a survey of 400 young commercial motorbike riders, while the qualitative component included
interviews with key informants, including traffic authorities, healthcare professionals, and community leaders,
as well as focus group discussions with passengers and family members of accident victims.

The study was conducted in Nimba County, Liberia, which was selected because of its high prevalence of
motorbike use, especially among youth, and the significant role that the informal motorbike sector plays in the
local economy. The county's infrastructure, including both urban and rural roads, provided a diverse setting for
examining the factors that contribute to motorbike accidents. The target population for the study included young
commercial motorbike riders aged 15-35 years, as well as key informants and community members affected by
motorbike accidents. A combination of purposive, stratified, and random sampling techniques was used to ensure
that the sample was representative and that a broad range of perspectives was captured.

Data collection for the quantitative component involved administering structured questionnaires to 400 young
motorbike riders. The survey gathered information on demographic characteristics, accident history, riding
behaviors (such as helmet use, speeding, and alcohol consumption), and perceptions of road infrastructure and
safety measures. The qualitative data were collected through semi-structured interviews with 30 key informants,
including traffic officers, healthcare providers, and community leaders. Additionally, four focus group
discussions were conducted with passengers and family members of motorbike accident victims to explore the
social and psychological impacts of accidents.

Data analysis for the quantitative component was carried out using SPSS, with both descriptive and inferential
statistics used to examine the relationships between behavioral, infrastructural, and institutional factors and
accident occurrence. The qualitative data were analyzed using thematic analysis, which involved identifying and
interpreting patterns and themes related to the causes and consequences of motorbike accidents, as well as the
effectiveness of existing interventions. NVivo software was used to facilitate the organization and coding of
qualitative data. The study also adhered to ethical principles, ensuring that participants were fully informed and
that their privacy and confidentiality were protected throughout the research process.
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RESULTS

The study found that behavioral factors, such as reckless riding, speeding, and alcohol consumption, were the
primary contributors to motorbike accidents in Nimba County. A significant number of young riders (67%)
admitted to frequently exceeding speed limits, and 42% reported riding under the influence of alcohol. These
behaviors were strongly associated with higher rates of accidents, particularly among riders who frequently
engaged in risky practices.

In terms of infrastructural factors, the study revealed that poor road conditions were a major risk factor for
motorbike accidents. Many of the roads in rural areas of Nimba County were unpaved, and those that were paved
often had potholes, cracks, and other hazards that made them treacherous for motorbike riders. The lack of proper
signage and road markings, particularly at intersections and bends, also contributed to accidents. Additionally,
the absence of dedicated motorbike lanes forced riders to share the road with larger vehicles, which increased
the likelihood of collisions.

Regarding regulatory factors, the study found that weak enforcement of traffic laws and the informal nature of
the motorbike sector were significant contributors to the high rate of accidents. Many riders operated without
valid licenses or formal training, and traffic laws, even when in place, were poorly enforced. The lack of
regulatory oversight allowed unsafe practices, such as speeding and non-compliance with helmet laws, to persist.
In terms of the consequences, the study found that motorbike accidents had significant health, social, and
economic impacts. Many of the victims suffered from traumatic brain injuries, fractures, and other serious
injuries that required prolonged medical treatment and rehabilitation. The social consequences were equally
severe, as many victims were young riders who served as the primary breadwinners for their families. The loss
of income due to injury or death placed considerable financial strain on affected households.

DISCUSSION

The findings of this study underscore the complexity of the issue of motorbike accidents in Nimba County,
Liberia. Behavioral factors, particularly reckless riding and alcohol consumption, were the most significant
contributors to accidents. These findings are consistent with studies from other regions, which have shown that
young riders are more likely to engage in high-risk behaviors, such as speeding and alcohol use, which increase
the likelihood of accidents. The lack of awareness about the risks of unsafe riding, combined with peer pressure
and economic incentives, contributes to these dangerous behaviors.

The study also highlights the importance of addressing infrastructural deficiencies in order to reduce accident
risks. The poor state of roads in rural areas, along with the lack of proper signage and lighting, creates an
environment where accidents are more likely to occur. Improved road maintenance, better signage, and the
creation of dedicated motorbike lanes would significantly reduce the risk of accidents.

Regulatory factors also play a crucial role in shaping the road safety landscape. The study revealed that weak
law enforcement and the informal nature of the motorbike sector were major barriers to improving road safety.
Strengthening the enforcement of traffic laws and formalizing the motorbike sector through mandatory licensing
and rider training programs are essential steps toward reducing accidents.

CONCLUSION AND RECOMMENDATIONS

This study provides valuable insights into the causes, consequences, and potential interventions for motorbike
accidents in Nimba County, Liberia. The findings highlight the importance of a multi-faceted approach to road
safety that addresses behavioral, infrastructural, and regulatory factors. The study recommends implementing
education and awareness campaigns to promote safe riding practices, improving road infrastructure to reduce
accident risks, and strengthening law enforcement to ensure compliance with traffic laws.
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Furthermore, the study emphasizes the need to formalize the motorbike sector by introducing licensing systems
and mandatory rider training programs. By addressing these key issues, Liberia can improve road safety and
reduce the socio-economic burden of motorbike accidents, while also supporting the livelihoods of young riders.
By taking a comprehensive approach to motorbike safety, Liberia can ensure that motorbikes remain a viable
and safe mode of transport, while reducing the health, social, and economic costs associated with accidents.
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