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ABSTRACT

The emergence of boda-boda motorcycles as a means of transport has brought a new dimension to
road safety in Kenya. The rising trend of motorcycle accidents has raised serious security concerns
among citizens in general and security agents in particular. This study examined incidences and
implications of road traffic accidents among commercial motorcyclists in Embakasi area in
Nairobi County. Specifically, the study examined prevalence of road traffic accidents among
commercial motorcyclists, factors responsible for road traffic accidents among commercial
motorcyclists, and implications of road traffic accidents among commercial motorcyclists in
Embakasi area. The study was anchored on the Rational Choice Theory and System Approach
Theory as explanatory frameworks. This study was descriptive in nature. Sample respondents were
boda boda riders. The sample respondents were 135 members of boda boda operators. Key
Informants were selected purposively. The study utilized interview schedule with both open and
closed ended questions administered in a face-to-face interaction. This was used to collect
quantitative information on general knowledge, perceptions, opinions and experiences from
sample respondents. Key informant interview guide was used to collect qualitative information
from individuals believed to hold pertinent information regarding incidences of road traffic
accidents among commercial motorcyclists in Embakasi Area. Qualitative and quantitative
methods of data analysis were utilized. Quantitative data was analyzed using the Statistical
Package for Social Sciences and the information collected was presented in frequency and
percentages. Qualitative data was analyzed by way of interpretation of responses obtained from
key informants. All information from the analyzed data was presented thematically based on study
objectives. Research findings revealed that, motorcycle accidents were prevalent in the study area.
In addition, this study established that more than half of the motorcycle accidents were attributed
to preventable human error that ranged from over speeding (93.7%), wrong overtaking (63.5%),
drunkenness (26.8%) and overloading (19.0%). Implications of the motorcycle accidents included
damage to property, medical costs, injury, death, crime, and loss of livelihood. The study
recommendations include: mandatory registration, refresher training, testing of boda boda riders

and concerted public road safety awareness.
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CHAPTER- ONE
INTRODUCTION

1.1 Background to the Study

This study examined incidences and implications of road traffic accidents among commercial
motorcyclists in Embakasi area. The study was motivated by the need for new interventions to
help curb the persistent and escalating incidences of motorcycle accidents in the Nairobi County,

especially in Embakasi area.

Motorcycle ownership and use is growing rapidly in many regions of the world. Currently, there
are more than 200 million motorcycles in use worldwide and this number is growing at a rapid rate
especially in Africa and Asia (Znajmiecka-Sikora & Satagacka, 2018). According to WHO (2017),
the global demand for motorcycles increased by 7.6 per cent annually through 2015. The high
growth is spurred by the rising standards of living in developing countries which are making
motorcycles an alternative to walking, bicycling and or using mass transit (Odero, 2009). However,
the rapid growth in the use of motorcycles in many countries has been accompanied by increases

in injuries and fatalities among the users (Clarke, Ward, Bartle& Truman, 2007).

It is estimated that over 1.2 million people die from road traffic injuries (RTIs) worldwide annually
and another 20-50 million sustain a form of minor to major road traffic injury (WHO, 2015). Half
of these deaths and injuries occur among vulnerable road users, namely motorcyclists (23%),
pedestrians (22%) and cyclists (5%). The African region has the highest road fatality rates (24.1
deaths per 100,000 populations) well above the global average of 18.0 deaths per 100,000 persons
(Znajmiecka-Sikora & Satagacka, 2018).

In the year 2008, road traffic injuries were ranked 9" globally among the leading causes of disease
burden, in terms of disability adjusted life years lost. It is projected that if this trend continues, the
annual number of deaths and disabilities from road traffic injuries will rise to 60% by 2020(Odero,
2009). Motorcycle injuries constitute a major but neglected emerging problem in developing
countries (Ogunsanya, 1984). They are among the leading causes of disability and deaths with the
main victims being motorcyclists, passengers and pedestrians in the young reproductive age group

(Solagberu, Ofoegbu, Nasir, Ogundipe, Adekanye, & Abdur- Rahman, 2006). Since the majority



of motorcycle injuries are preventable, a clearer understanding of the incidents, contributing

factors and implications is essential for the establishment of prevention strategies.

According to the U.S National Highway Traffic Safety Administration (NHTSA) an estimated
148,000 motorcyclists have died in traffic crashes since enactment of the Highway and National
Traffic and Motor Vehicle Safety Act of 1966. Motorcycles made up of nearly 3 % of all registered
vehicles in the United States in 2013 and accounted for only 0.4 % of all vehicles miles traveled.
However, motorcycle fatalities in 2013 accounted for 14% of total traffic fatalities in the United
States compared to 4.92% in 2007 (Kumar 2011). Considering per vehicle miles traveled in 2008,
motorcyclists were 37 % more likely than drivers of passenger cars to die in a motor vehicle crash
and nine times more likely to be injured. This high accident rates are in part attributed to
consumption of alcohol. Alcohol consumption reduces the perceived negative consequences of
risk taking which increases the willingness to take risks (NHTSA, 2006).

In 2004, figures from the UK Department for Transport indicated that motorcycles have 16 times
the rate of serious injuries per 100 million vehicle kilometers compared to cars. Although
motorcyclists make up less than 1% of vehicle traffic, riders suffer 14% of total deaths and serious

injuries on Britain’s roads (Clarke et al., 2004).

Nantulya (2002) established that young motorcyclists below the age of 18 years make up a
significant percentage of injuries and fatalities among road users in many countries due to lack of
proper training, riding while they are under age and not complying with the traffic rules. Factors
such as over speeding, lack of Personal Protective Clothing (PPC), risk-taking behaviour, and

drunk-driving contribute to this rising trend.

According to the national study by the Australian Transport Safety Bureau (ATS) found that,
Motorcycle sales in Australia increased significantly in recent years and indications are that this
trend may continue for the foreseeable future (Sinha, 2017). As motorcycling activity increase, so
too is the number of serious and fatal motorcycle crashes, though this should not be observed as a
simple linear relationship. Among the commonly cited risk factors for motorcycle crashes are

excessive speed, alcohol and drug use, road conditions, inexperience and unlicensed riding.



A range of modifiable behaviours have also been cited to contribute to motorcycle crashes and
injuries including riding speed (Lin and Kraus, 2009), traffic errors (e.g., being distracted or pre-
occupied resulting in a near collision), control errors (e.g., trouble handling the bike) (Elliott et al.,
2007), alcohol and/or drug use (Haworth et al., 1997; Lin and Kraus, 2009), and risk-taking (e.g.,
driving with too little headway) (Banstola & Mytton, 2016).

In Brazil, most of the population makes use of motorcycles to move around. Motorcycles are also
used as a work vehicle for taxi motorcyclists. Moreover, this means of transport has lower cost
compared to others and is accessible to low income people who use it for transport (Obara, 2009).

The national Transport and Safety Authority surveillance report of 2018 indicate that at least two
motorcyclists dying out of thirty five road crashes daily. In spite of the ongoing road safety
initiatives by the Nairobi County and the law enforcement officials, there has been an increase of
commercial motorcycle accidents in the County (NTSA, 2018). Notwithstanding the growing
burden of motorcycle accidents, the problem has received insufficient attention at both the
international and national levels. Indeed, law enforcement agencies and motorcycle insurers pay
more attention to motor vehicles as evidenced by the deployment of measures geared towards
addressing motor vehicles related accident (Otte, 2019).

It is in this regard that this study sought to examine the prevalence and factors responsible for road
traffic accidents among commercial motorcyclists in Embakasi area. It also assessed the
implications of road traffic accidents among motorcyclists in area. The study findings contribute
to the general understanding of the motorcycle related accidents hence assist in devising

interventions geared towards addressing motorcycle accidents in the area.

1.2 Statement of the Problem

Research indicates that motorcycle accidents have increased steadily over the past two years
accounting for 12 percent of the total number of deaths reported in Nairobi County with about two
motorcyclists dying out of thirty five road crashes that occur daily. In spite of the ongoing road
safety initiatives by the Nairobi County and the law enforcement officials, there has been an
increase of commercial motorcycle accidents in the County. This has significantly contributed to
the overall road traffic injuries consequently leading to disability, death, loss of livelihoods, and

reemergence of criminal gangs in the area due to loss of support for the household. Embakasi area

3



continues to experience significant rising cases of road traffic accidents among commercial
motorcyclists. This has raised serious security concerns among citizens in general and security
agents in particular. Notwithstanding the previous studies conducted in Kenya, none has addressed
the incidences and implications of motorcycle accidents in Embakasi area. This study therefore
sought to bridge the knowledge gap.

1.3 Objectives of the Study

The study addressed the following objectives:

1.3.1 Broad Objective

The broad objective of the study was to examine the incidences and implications of road traffic
accidents among commercial motorcyclists in Embakasi area for the purpose of generating
information that would be helpful in designing strategies geared towards prevention of commercial

motorcycle accidents.

1.3.2 Specific Objectives

The specific objectives of the study were:

I.  To determine the prevalence of road traffic accidents among commercial motorcyclists in
Embakasi area.
ii.  To establish factors responsible for road traffic accidents among commercial motorcyclists
in Embakasi area.
iii.  To assess the implications of road traffic accidents among commercial motorcyclists in

Embakasi area.

1.4 Research Questions

The following questions provided for a systematic study of the problem:

i.  How prevalent are road traffic accidents among commercial motorcyclists in Embakasi
area?
ii.  What factors are responsible for road traffic accidents among commercial motorcyclists
in Embakasi area?
ilii.  What are the implications of road traffic accidents among commercial motorcyclists in

Embakasi area?



1.5 Justification of the Study

Motorcycle transport is one of the vibrant and growing sub-sectors in Kenya with huge economic
potential. Over the last decade, the industry has registered a massive growth and offered
employment opportunities to many Kenyans, particularly the youth. Nonetheless, motorcycle
accidents have negatively impacted on their livelihood and wellbeing. The effect of these accidents
has a strong bearing on the economy as it undermines investments in the growing motorcycle
transport industry and the overall security in the country. The findings of this study therefore
contribute to a better understanding of the problem and offer insights to the formulation of effective

strategies for addressing motorcycle accidents in the country.

The study has also generated new knowledge to augment the current dearth of research on
motorcycle accidents in the country. The findings from this study therefore provides a basis for
researchers, academicians, policy makers and law enforcers in formulating effective strategies to

address public safety challenges in the country.

1.6 Scope and Limitations of the Study

The study examined the incidences and implications of road traffic accidents among commercial
motorcyclists in Embakasi area. While there are many motorcycle incidences associated with
motorcycle accidents, the study was limited to establishing the prevalence of commercial
motorcycle accidents, factors contributing to these accidents, and their implications in Embakasi
area. Further, the study confined itself to rider responses and did not include pillion passengers.
The study respondents consisted of 135 boda boda operators and 16 driving schools officials who

participated in the two Focus Group Discussions.

Key informants included four (4) National Police Service Senior Police Officers, 2 Traffic Base
Commanders (Kayole and Embakasi Divisions), Medical Superintendent - Mama Lucy Hospital,
and the Director of Road safety, National Transport and Safety Authority. The study employed
descriptive research design where probability and non-probability sampling techniques were used
to sample the respondents. The use of probability sampling procedures and the limited
geographical area in which the study was undertaken limits the generalization of the findings to
the entire country. Nonetheless, the study findings provide information for the understanding of

the problem in other parts of the country.



1.7 Definition of Terms

Accident: An undesired event that results in physical harm or damage to human beings and

vehicles.

Boda-boda Operator: In this study, boda-boda refers to a motorcycle used for transporting
passengers and goods at a fee. The term boda-boda operator and motorcycle rider have the same

meaning in the study and are therefore used interchangeably.

Commercial Motorcycle Accident: An event that occurs when a motorcyclist loses control of
their motorcycle and causes a collision with either a motorcycle or another motorcycle.

Incidence: Is the number of new cases of the condition over a specified period of time including

fatality, serious injury, slight injury, or property damage.

Injury: In this context injury is synonymous with trauma i.e. physical or emotional harm. Injury

in this study is referred to as trauma inflicted by road traffic crash.
Slight injury: Injury with injury severity score of less than or equals to 8.
Serious injury: Injury with an injury severity score of 9-15.

Motorcycle Implications: These include the outcomes such as loss of livelihood, decreased
wellbeing, increased vulnerability, and reduced quality of life, Loss of productivity, Medical

costs, vehicular damage costs and Intangible costs such as pain, grief and suffering.

Motorcycle: A single track, two-wheeled motorized vehicle powered having a saddle or seat for

use by the rider.
Pillion: Refers to motorcycle passengers.

Prevalence: Is the number of cases of the condition at a particular point in time.

Rider characteristics: In this study, it meant features that distinguish riders. For example age,

number of years worked, education level, riding experience.



Risk behavior: It means the presence of the following behaviours: speeding, drunk driving, non -
use of helmets, non - use of reflective jackets, dangerous overtaking. It was measured by the

presence or absence of the above.

Road safety: It is a term that refers to all activities or methods and measures that are issued to
reduce risks of injury, death and harm to all road users thereby reducing the rates and consequences

of road crashes.

Road Traffic Accident: Is an occurrence on the road involving the collision of a vehicle with
another vehicle, pedestrian, animal, road debris, or other stationary obstruction, such as a tree or

utility pole

Road Traffic Injury: An injury occurred on the road with an involvement of at least one

motorcycle or bicycle.
Severe injury: Injury with an injury severity score of 15-75.

Socio-cultural factors: Social factors are things (facts and experiences) that influence Individual’s
personality, attitudes and lifestyle while culture encompasses the set of beliefs, moral values,
norms, traditions and rules of behaviour held in common by a defined group of people. In this
study, socio-cultural factors include; formal training, motorcycle safety knowledge, drink driving,

rider attitudes and practices.



CHAPTER TWO
LITERATURE REVIEW AND THEORETICAL FRAMEWORK

2.1 Introduction

This chapter reviews literature that is pertinent to the study. It describes the prevalence of
motorcycle accidents at the global, regional and local level. It is thematically arranged as per the
research objectives. Also presented is the theoretical and conceptual framework that guided the

study.

2.2 Global prevalence of motorcycle accidents

Road traffic accidents is a global phenomenon. It accounts for over 1.2 million fatalities annually,
with a projected increase of up to 65% over the next 20 years globally (WHO, 2017). Of the 20-
50 million reported fatalities worldwide, road traffic accidents (RTA) account for an average of
13 million deaths annually; hence becoming the ninth-ranked cause of death in the world. This
accounts for 23% of all injury deaths worldwide (WHO, 2017). Lin and Kraus (2009) established
that half of these deaths and injuries occur among vulnerable road users, particularly motorcyclists
(23%), pedestrians (22%) and cyclists (5%). This therefore provides the basis of the study to

establish the prevalence road traffic accidents among motorcyclists in Embakasi area.

The WHO (2015) Global Status Report on Road Safety indicates that, the total number of road
traffic deaths worldwide increased with nearly a quarter of all road traffic deaths being among
motorcyclists. However, this too is disproportionately distributed across the world, with the South-
East Asian Region and Western Pacific Region each accounting for 34% of the world’s

motorcyclist deaths compared to the African Region which accounts for 7%.

In Europe, a number of countries are equally grappling with the problem of motorcycle accidents.
In Australia for instant, the rise in motorcycles is attributed to the increasing traffic congestion in
most urban areas. Clarke (2014) in his study on motorcycle accident causal factors established
that, risky riding behaviours are more prevalent among young motorcyclists which potentially lead
to accidents. In his study, the common rider specific crash risks include speeding, rider
impairment, unlicensed riding, non-use of helmets, male gender, rider age, and rider inexperience.
However, his study did not consider factors outside the individual’s environment. Therefore, the

current study was holistic in nature focusing on both factors within and outside rider’s control.



In many Low Medium Income Countries, motorcycles are an increasingly common means of
transport. In India, for instance, 69% of the total numbers of motor vehicles are motorized two-
wheelers (Clarke et al., 2007). In China it was estimated that more than 67 million motorcycles
were registered in the country (WHO, 2017). In Nigeria, commercial motorcycles constitute one

of the most common form of informal transport system (Asogwa, 2012).

Lin and Kraus (2009) established that, there were more than 8 million motorcycles registered in
the United States in the year 2013. However, the rate of motorcycle accidents continued to
fluctuate even though there was slight improvements in the overall trend. Still, in 2013, there were
4,668 motorcyclists killed in motor vehicle traffic crashes and there were an estimated 88,000

motorcyclists injured during the same period (NCSA, 2015).

In Thailand, motorcycle-related accidents account for the majority of road accidents. Some of the
common contributing factors have been cited to include: alcohol, invalid driver’s license,
inexperience and age of the riders, as they were found to be common characteristics in motorcycle
accidents (Nunn, 2011). In Thailand, hospital records show that 75-80% of road traffic injuries
and 70-90% of road traffic deaths are among users of Motorized two-wheeled vehicles (Condro
and Chang (2006). In all countries, such road users tend to sustain multiple injuries to the head,
chest and legs. Head injuries contribute to most deaths and leg injuries in most cases results to
long term disability (Blackman & Haworth, 2013).

In the Philippines, laxity by law enforcement agencies, lack of public awareness and the absence
of comprehensive road safety action plan is believed to have led rising trends of motorcycle
accident (Clarke et al., 2007). In Australia, the rise in registered motorcycles is attributed to the
increasing traffic congestion in most urban areas. A study by Blackman & Haworth (2013)
established that risky riding behaviors are more prevalent among younger motorcyclists, which
potentially lead to accidents.

According to Condro and Chang (2006), motorcycle related accidents are influenced by traffic
volume, speed, road status, the number of lanes, and environmental conditions. Indonesia
government however developed a raft of measures to curb this trend. These included: safety
policies, strategies, action plans and other appropriate programs to better the safety conditions of

all road users.



In Australia, apparently the rise in motorcycles is attributed to the increasing traffic congestion in
most urban areas. According to Blackman, Ross & Haworth, Narelle (2013) established that the
common rider specific crash risks include speeding (over limit) and inappropriate speeds, rider
impairment, unlicensed riding, holding a foreign license , non-use of helmets, male gender, rider
age (younger or older), rider inexperience and riding for recreation. Similarly, lack of rider training
and licensing were cited as the main causes of accidents involving motorcycles in Queensland
Australia. Regardless of licensing requirements, rider training and education has historically been
seen as important for improving rider safety and continues to be widely promoted by researchers
and industry (Abdul, 2013).

2.3 Regional and local Prevalence of Motorcycle Accidents

Just like other developing countries, African region has also experienced significant rise in
motorcycle accidents Odero (2009). The World Health Organization (WHO, 2012) figures reveal
that, 90 per cent of the road fatalities occur in low and middle income countries. According to
Corazza, et al., (2016), motorcycle injuries constitute a significant cause of disability and deaths
in Africa with the main victims comprising of motorcyclists and passengers in their young

reproductive age group.

Many developing countries are facing the problem of rapidly increasing fatalities and disabilities
due to injuries with the vulnerable groups bearing the brunt of it (Peden, 2005). In Nigeria for
example, the prevalence of motorcycle accidents range from 12.8% to 60% as reported in different
studies (Ekanem et al., 2016) while in Kenya it was between 39.4% and 16% (NTSA, 2018).

Many studies have been carried out on the use of public transportation in Nigeria. Ogunmodede,
Adio, Ebijuwa, Oyetola, and Akinola (2012) identified factors influencing the high rate of
commercial motorcycle accidents in Nigeria to include: over speeding, wrong overtaking, bad
roads, mechanical defects and alcohol intake as major factors. They also established that
commercial motorcycle operators do not comply with Road Safety Highway Codes. The study
also established that motorcycles have a higher fatality rate per unit of distance travelled as

compared to motor vehicles (Juillard et al., 2010).

According to National Council of Traffic Safety and Security Annual Report (2003), motorcycle

accidents have increased significantly over the years in Tanzania. This has been due to poor road
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maintenance, lack of rider education and awareness, weak law enforcement, and poor
implementation of traffic rules and regulations. Ironically despite the ever rising incidents of road
accidents which call for further empirical attention, few studies have undertaken on how this

situation could be addressed.

In Kenya, as in other low and middle income countries, road safety challenges have been driven
by rapid increases in human and vehicle populations, which have in turn led to rapid increases in
traffic. The whole road traffic system in Kenya in its current state cannot cope, and very large
numbers of people are being killed and seriously injured as a result (Matheka et al., 2015). An
investigation of fatality data held by the Department of Civil Registration Services (DCRS) reveals
twice as many road traffic injury fatalities in 2017 as reported through the current crash data
systems in Police and NTSA. That is, 6037 road traffic injury fatalities were recorded by the DCRS
compared to 2919 by Police/NTSA.

According to Odero et al (2003), Kenya has experienced unprecedented wave of road traffic
accidents. The country has one of the highest fatality rates in Africa at 68 deaths per 10,000
registered vehicles. Nearly 3,000 people are killed on Kenyan roads annually, translating to
approximately 68 deaths per 10,000 registered motorcycles. Between 45 - 60% of admissions to

surgical wards are as a result of road traffic injuries, especially in public hospitals.

In recent past, there have been a number of different agencies involved in undertaking road safety
awareness campaigns, including both Government and non-government organizations. However,
there has been a lack of coordination between these agencies and as a result the impact of the road
safety campaigns have been limited. The establishment of the NTSA has created a central
organization that should take responsibility for undertaking road safety campaigns and
coordinating the efforts of other agencies (WHO, 2017).

Motorcycle transport subsector has provided immense employment opportunities to many youth
in Kenya, especially at a time when the world is grappling with continuing problem of
unemployment. Nonetheless, Matheka et al., (2015) in his study on motorcycle road traffic
accidents in Thika town established that, negligence was the most reported cause of crash at 33%,
followed by slippery roads 21.0% and speeding 17.5% with majority of these accidents occurring

among young aged working male motorcyclists.
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Similar studies (Eze, Kipsaina, & Ozanne & Peden, 2005) indicate that, motorcycle related injuries
are the leading cause of mortality among persons aged between 15 and 29 years in Kenya. The
study however did not consider the prevalence and the factors responsible for these accidents. This
study therefore determined the motorcycle accidents causal factors.

The colonial era 1954 Traffic Act CAP 403 underpins all road traffic safety law in Kenya.
Significant law changes in the recent past has addressed drink driving, speeding and use of speed
cameras, use of reflective jackets and motorcycle helmets, and rules governing vehicle passenger
seating capacity, seat belts, the use of speed governors, certification of drivers and conductors
among others. The Traffic Act is however outdated and increasingly difficulty to amend thus

impacting upon law enforcement (NTSA, 2018).

In a study by Obara (2009) on road traffic injuries in Kenya, motorcycles accounted for most of
the crashes at 65 percent. In some towns, for instance, Naivasha, there were deaths reported of up
to 40 people per month with some hospital setting aside emergency wards specifically for boda-
boda motorcycle accident victims. The number of motorcycle registered annually has risen from
as low as 6,250 in 2006 to an estimated 1.4 Million motorcycles in 2017. Apparently, Motorcycle
rider fatalities in Kenya have been increasing from as low as 34 in 2006 to a recent 836 deaths in
2018 (NTSA, 2018).

The National Transport and Safety Authority (2018) reported Nairobi County as having recorded
the highest number of motorcycle accidents with an average of 20 to 30 fatalities every month.
According to NTSA, these cases occurred along Tom Mboya Street, CBD, Starehe Sub-County,
Embakasi, Outer Ring Road and Mombasa road. This study, therefore sought to determine the
prevalence of road traffic accidents among commercial motorcyclists and their implication in

Embakasi area.
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2.4 Factors responsible for road traffic accidents among Commercial Motorcyclists

Factors responsible for road traffic accidents among commercial motorcyclists are diverse. Global
Status Report on road safety (2013) indicate that motorcycle accident causation factors may be
traced to human factors, mechanical related factors, institutional factors, and road condition. These

variables were also considered in this study.

2.4.1 Human factor in motorcycle accident causation

According to Kumar (2011), the human factor accounts for up to 90% of accidents, while the
mechanical and environmental factors contribute to the other 10%. Over speeding (42.6%) and
pedestrians’ obstruction (11.7%) are the leading causes of road traffic accidents among
commercial motorcyclists in terms of the human factor. These factors including road user
behaviour are the most common factors accounting for more than 85% of all traffic crashes (Odero
et al, 2003). Among them, the two key known contributing factors include speeding and drunk
riding. Others include non-compliance with helmet use, increased use of hand-held devices such

as cellphones while riding.

Speeding is a major perennial risk factor normally related to severe traffic injury severity levels.
Motorcycle riders are typically more likely to be involved in speeding related fatal crashes than
other drivers. For instance, NHTSA reports that in 2013 34% of motorcyclist were involved in
fatal accidents as a result of speeding as compared to 21% for drivers of passenger cars, 18% for
light truck drivers and 8% for large truck drivers (NCSA, 2015).

In Uganda for instance, the motorcyclists tend to speed and overload their machines for quick
returns. It is because of this recklessness, indiscipline and lack of respect for other road users that
there is arising trend in motorcycle accidents (Nantulya & Muli-Musiime, 2011). In Kenya, 93.5%
of reported accidents (NTSA, 2018) were caused by human error, 5.4% mechanical and 1.1%

environmental factors.

A study by Abdul (2013) showed that speed choice is influenced by a number of factors that can
be considered as rider related (age, sex, alcohol level, number of pillion); factors relating to the
road and the motorcycle (road layout, surface quality, vehicle power, maximum speed); traffic-
related and environment-related factors (traffic density and composition, prevailing speed, weather

conditions). Other studies have shown that, the higher the speed the greater the likelihood of
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serious and fatal injury (Manyara, 2016). Errors such as loss of control of the motorcycle, speeding,
misjudgment and improper overtaking contributed to 44% of all police-reported crashes in Kenya.
However, all these studies overlooked institutional related factors which the current study
endeavored to focus.

Alcohol use is one of the most highly cited risk factors for drivers of all types of vehicles but more
worse for motorcycle riders. In the United States alcohol-impaired is defined as a motor vehicle
driver or motorcycle rider with blood alcohol concentration (BACs) of 0.08 grams per deciliter
(g9/dL) or higher (NCSA, 2015). The percentage of motorcycle riders involved in fatal crashes with
BACs of at least 0.08 grams per deciliter (legally alcohol-impaired) is typically higher than any
other type of motor vehicle drivers (Peek-Asa et al., 2009).

A variety of Blood Alcohol Concentration (BAC) limits are in place for some countries across the
world. Kenya is one of those countries with the legal BAC limit of 0.08 g/dl (Khayesi, 2016).
Despite the BAC limit for Kenya, it is one of the highest in the world. The setting of maximum
allowable BAC levels is a tool for enforcement and for prevention of alcohol-related road

accidents. BAC limits of 0.05 g/dl, can lead to significant reductions in alcohol-related crashes.

Oluwadiya et al., (2004) identified factors influencing the high rate of commercial motorcycle
accidents in Kenya. The study identified over-speeding, wrong overtaking, bad roads, sudden
mechanical defects and alcohol intake as major factors. However, the study did not consider other
temporal factors such as age, experience, time of the day or week, marital status; a gap that was
filled by this study.

2.4.2 Mechanical related factors

The contribution of motorcycle defects to traffic crashes is significant even if this is generally
underreported in the police reports (Chang & Yeh, 2007). These factors have also been found to
be among the main contributing factor to a road traffic accident, a more detailed classification
shows that the issue is related to neglected maintenance, technical faults in subsystems or to

conceptual shortcomings (Condro & Chang, 2006).
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This has been a concern in Africa, although it accounts for a smaller percentage of crashes, between
5% and 6% of the total traffic crashes as the sole contributing factor (Odero et al, 2003). However,
combined with other factors, human and roads, motorcycle are involved in more than 10% of all
road traffic crashes (Ngari, 2019).

The number of road worthy motorcycles operating in developing countries is lower than those in
developed countries (Peek-Asa et al., 2009). Worn out motorcycles are more likely to be involved
in traffic accidents. Motorcycle without inadequate lights, faulty brakes and worn out tires as well
as lacking direction indicators are associated with road traffic accident (Eustace et al., 2010).
Motorcycle mechanical factors including design, lighting system, break system and its use are

significant contributors to road traffic accident Nzegwu et al (2008).

According to Jorgensen and Abane (2009), motorcycle characteristics and use are frequently
potentially important factors contributing to high motorcycle related fatality rates. A study done
in Papua New Guinea revealed that un-roadworthy motorcycle used to transport pillions are
increasingly becoming the main contributors to motorcycle accidents. Similarly open back
motorcycle have also been reported to be associated with increased risk to passengers (Quine,
Rutter & Arnold, 1998).

2.4.3 Road infrastructure and environmental factors

The environmental factors including the design of the road, its geographic location, season, time
of day weather, and visibility (Mekonnen, 2018). The road network has an effect on crash risk
because it determines how road users perceive their environment, and it provides instructions for

road users, through signs and traffic controls, on what they should be doing (Peden M et al., 2005).

Smith et al. (2017) established that, road hazards and driving conditions, including weather, as
well as whether it is day or night, can lead to motorcycle accidents. Road hazards, which may
include potholes, slippery road conditions, wet roads, loose stone or gravel, winding roads, blind
spots, and even animals, can cause motorcycle accidents. Drivers of cars or trucks may not see
motorcyclists; in such instances, it may be difficult to determine who may be at fault for an

accident, or if anyone was at fault at all.
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Roadway maintenance contributes to some motorcycle accidents, for instance, weather impacts
roadway mobility by increasing travel time delay, reducing traffic volumes and speeds and
decreasing roadway capacity. In the same manner, the situation of areas of residence and working
whether in an urban or rural area determines the extent of traffic accident risk in an area (Mkutu,
2019).

Although bad roads account for less than 5 per cent of the causes that contribute to traffic crashes,
the consequence in human and economic terms is equally devastating (Woo, 2006). According to
Komba (2013), one of the biggest causes of road traffic accidents is bad weather conditions. The
weather can cause bad visibility or bad traction on the road surface which can, in turn, lead to

incidences of motorcycle accidents.

A study conducted by Peltzer (2011) established that road conditions, mainly lack visibility or
obstructions, unclean road or lose material, poor road condition or road markings and horizontal
curvature significantly contributed to around 15% of the crashes. It was therefore in the interest of
this study to establish how road related factors contribute to accident causation among commercial

motorcycle accidents in Embakasi area constituency.

Other risk factors related to motorcycle accident causation include road bends (curves) and grades
which had been found to have substantial affects in the motorcyclist’s fatality and incapacitating
injury rates. Studies have shown that curved and graded segments have higher motorcyclist fatality
rate when compared with level and straight road segments (Elliott et al., 2003). In addition,
nighttime crashes and/or crashes in dark lighting conditions tend to result into a higher than

average fatality rates (Eustace et al., 2010).

Although no conclusive studies appear to have been done on the extent to which the poor state of
road infrastructure leads to road crashes Okebiro (2016) in his study established that poor state of
roads is a major contributing factor to road accidents in the Kenya. Despite the fact that road

conditions also contribute to road accidents, there is no well-established policy on the same.

2.4.4 Socio-demographic factors

Globally, road crash injury is a leading cause of death for young motorcycle operators (WHO,

2014). According to this report, both young age and inexperience contribute to the high risk of
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these riders. The riders’ age is known to be an important factor contributing to motorcycle
accidents (Znajmiecka-Sikora & Satagacka, 2018) as it is deemed to influence the riders’
behaviour. Studies show that adolescents or young riders are frequently involved in traffic
accidents than any other age groups (Levy, 1990). Quine, Rutter & Arnold (1998) in their study
established that young riders are more frequently involved in accidents caused by inappropriate
speed and loss of control of the vehicle compared to other age groups of riders. Young
Motorcyclists hardly wear protective gear thus aggravating the risks of getting severe head injuries
and being predisposed (Quine, Rutter & Arnold, 1998).

Reeder et al (2006) observed that reckless riding in adolescents has been associated with increased
risk of accidents. The problem with young riders is that they like risk taking behaviour
notwithstanding their lack of riding skills (Fletcher, 2014).

2.4.5 Motorcycle training, experience and safety knowledge

Motorcycle training is an important factor in reducing motorcycle related crashes. Riding a
motorcycle requires additional mental and physical skills than those needed in driving motor
vehicles (Mekonnen, 2018). Motorcyclists are more vulnerable road users as compared to drivers

of other vehicle types due to their lack of protection when involved in a crash (Mkutu, 2019).

A study by Fagnant and Kockelman (2015) suggests that, motorcycle riders who have received
motorcycle training are less likely to be involved in an accident. That is why motorcycle riders are
always recommended to attend periodic training in order to increase their awareness of traffic
safety, improve on their defensive motorcycle maneuvers and increase their odds of avoiding
traffic crashes and severe injuries. Hurt et al., (1981) established that Ninety two per cent of the
riders were self-taught or learned from family or friends. Motorcycle rider training experience

reduces accident involvement and is related to the reduction of injuries in the event of accidents.

Peltzer (2011) established that, the capacity and competence of the training institutions has also
been a major concern. Most of the training institutions are not properly equipped and staffed to
provide effective training. At the same time, rider testing also lacks in rigor and can easily be

passed even by a very weak candidate.
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Lack of experience is mostly addressed formally through a range of rider licensing, training and
education programs for which, as noted previously, there is a lack of rigorous evaluations.
Programs generally target new riders regardless of age, tending to capture not only young riders
but also older ones who comprise a large proportion of those seeking a license (Haworth &
Rowden, 2010).

Nzegwu et al (2008) argued that young motorcyclists below the age of 18 years make up a
significant percentage of road accidents among road users in many countries because of lack of
proper training, riding while they are under age and not complying with the traffic rules. When
motorcyclists ride beyond the recommended speed limit, they can lose control consequently
causing an accident. High speed therefore increases the chance of one getting involved in an

accident.

In Nigeria, motorcycle accident causation factors include over-speeding, wrong overtaking, bad
roads, sudden mechanical defects and alcohol intake as major factors (Okebiro, 2016). According
to Moraa, (2010), majority (75%) of PSV commercial motorcycle operators were not adequately
trained. The study found that rider training is monopolized by commercial driving schools which
are not subjected to any inspections by the government. Although their syllabuses are fairly

uniform, they are not standardized.

2.4.6 Use of helmet by cyclists and pillions

Helmet use is another important factor in relation to injury severity of motorcyclists. Branas and
Knudson (2001) investigated motorcycle rider fatality rates between states with mandatory
motorcycle helmet laws and those without the laws. Competing influences of variables such as
population density, weather conditions, alcohol consumption, maximum speed limit, urban vs.
rural roads, motorcycle engine size, and age of the motorcycle riders were analyzed on the fatality
rates of motorcyclists. Bivariate analyses demonstrated that states with motorcycle helmet laws
have significantly higher fatality rates per 10,000 registered motorcycles compared to states
without helmet laws. After simultaneously adjusting for other factors using multivariate regression
models, fatality rates in states with mandatory motorcycle helmet laws were shown to be lower

than those of states without helmet laws.
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Peek-Asa et al. (2009) examined the prevalence of nonstandard helmet use among motorcycle
riders following introduction of a mandatory helmet law in the United States and the prevalence
of head injuries among a sample of nonstandard helmet users involved in motorcycle crashes.
Among the injured riders examined in 2009, exactly one-third, whose crash reports indicated non-
standard helmet use, had 15.5% fatalities of non-helmeted riders compared to 13.6% of helmeted
riders. Among the riders wearing nonstandard helmets, 75% sustained head injuries of any severity
which was significantly greater than riders not wearing a helmet, of which 51.9% had any injuries.
Average head injury severity for riders identified as wearing nonstandard helmets was 82.65,
which was significantly higher than 1.56 for rider’s not wearing helmets and 0.96 for riders

wearing standard helmets.

Wearing of helmets and other protective gears by motorcyclists significantly reduce the risk of
severe head injury or death in the event of a crash (Abegaz & Gebremedhin, 2018). Helmet use is
low among Association of Southeast Asian Nations countries (ASEAN) even though there are
laws making wearing of helmets compulsory across the region (Woo, 2006). A study conducted at
the University of Southern California, which analyzed 3,600 traffic crash reports covering
motorcycle crashes established that wearing helmets was the single most important factor in

surviving motorcycle crashes. Unfortunately, in many countries the use of helmets is low.

In his study on road traffic injuries in Kenya Odero et al (2003) observed that, voluntary safety
helmet use by accident involved motorcycle riders was lowest for untrained, uneducated, young
motorcycle riders on hot days and short trips. Additionally, the study established that sixty per cent
of the motorcyclists were not wearing safety helmets at the time of the accident. Some respondents
indicated that they did not wear helmets because they were uncomfortable and inconvenient; others
simply had no expectation of accident involvement. On the contrary, studies conducted Nigeria,
Asia (Vietnam), and even USA, indicate that low rates of helmet use are evident despite the
enactment of helmet laws (Hung et al., 2008; NHTSA, 2006).

2.4.7 Weak legal Enforcement

Enforcement and traffic laws have to do with government policy regarding road safety issues. The

aim of traffic regulation systems and enforcement is to ensure adequate operations in the traffic
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environment and system maintenance through enforcement of legislation and regulations (Nzegwu
et al., 2008).

Regulations by traffic signaling systems, speed limits and speed controls as well as the existence
of police patrols and checkpoints can lead to the reduction of accidents by influencing the road
user’s behaviour (Peltzer, 2011). Aetukumana et al., (2010) contends that traffic regulation
schemes are not systematically implemented and the police are generally less well trained,
equipped and motivated to enforce traffic rules and regulations, as are evident in many developing

countries.

Mkutu (2019) established weak law enforcement for the boda boda sub-sector as a contributing
factor to accidents and impunity in Kenya. The boda boda industry operates on lawlessness, not
because of inadequate legal regime but more because of weaker enforcement of laws. The
subsector has therefore established systems that reinforce a culture of impunity. The boda boda

sub-sector in Kenya has largely operated without effective regulation and control (Odero, 2009).

The seemingly ineffective governance of the sector has occasioned increasing cases of boda boda
related accidents, crimes and impunity. The informal, unregulated nature of boda bodas connotes
greater risks to public safety. Strict enforcement of the National Transport and Safety Authority
(NTSA) Regulations (Operation of Motorcycles) 2014, the Traffic Act CAP 403, 2009 and other
regulations will help address the safety issues in a subsector that that has gained notoriety for

lawlessness in Kenya.

The Nationa Police Service and other law enforcement agencies haphazardly enforce laws and
regulations meant to ensure public safety on the roads like wearing of helmets, reflector jackets;
carrying only one passenger to ensure strict observance of traffic rules by boda boda riders.
Security and law enforcement agencies must also uphold integrity and shift focus from the
lackluster handling of boda boda sub-sector that has partly been blamed for lawlessness and

impunity in the sub sector in Kenya.

2.4.8 Institutional set-up, funding and capacity for road safety actions
Management of Road Traffic Crushes necessarily involves the coordination of several sectors
including infrastructure providers and managers, education, health, legislation, enforcement, rider

training and licensing, finance, the mass media, rider providers and insurance among others (Otte,
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2019). Recent studies have shown that coordinating the sectors to act towards a common vision
and a well-defined system that ensures that outputs and targets are achieved is a prerequisite for

developing a safe traffic system (Woo, 2006).

According to WHO (2015), institutional set-up entail the need for restructuring/strengthening
coordination of the sectors involved in road safety management and providing sufficient and
sustainable financing and capacity to carry out roads safety work. This was also the view of some
researchers for example Odero et al (2003) who concluded that impediments to successful road
safety work included ineffective coordination, inadequate resources and qualified personnel.

Poor implementation of motorcycle operating policy in Nigeria over years has remained to be
among the causes of motorcycle accidents (Oyesiku, O. K. 2001). The constraints in the
implementation of this directive are both attributed to cultural and religious. Particularly for
Nigeria and many countries in West Africa, the greater significance of direct government
intervention in the policy initiatives on motorcycle operation relates to the poor management of
public transportation systems in both the metropolitan and intermediate cities with rapidly growing
population. The weakness in the existing structure regarding the difficulty of poor co-ordination
between transport and land use and between physical planning and infrastructure development.
There are no structural plans or even master plans for physical development of most cities in the
country. Thus, there is hardly any specific land allocation made that could be critical to the sound

development of the nations' transport network (Oyesiku, O. K. 2001).

Ineffectiveness in traffic law enforcement by the police is perceived as a major motivation for
aspects of careless driving in Ghana roads. The police rather seemed to be interested in extorting
money from motorists who commit traffic offences and letting them go unpunished (Aetukumana
et al., 2010).

In South Africa institutional factors play a larger role than road environment factors. It is
established that one out of every ten motor vehicles on South African roads are considered to be
un-roadworthy so is the case with motorcycles which is the likely cause of this phenomenon (Van
Schoor et al. 2001). South Africa displays trends similar to those of other developing countries

with rise in road accidents.
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The Kenya National Highways Authority (KeNHA) is the main institution responsible for the
national road infrastructure network in Kenya. Other institutions include, Kenya Urban Roads
Authority (KURA), The National Transport and Safety Authority (NTSA), Traffic Police
Department and Local Authorities. These institutions are fragmented across government ministries
and departments. Similarly, policy, legal and institutional framework for road safety in Kenya has
been very weak (Odero, 2009). Besides the legal provisions scattered in various Acts of
Parliament, there has been neither a coherent policy nor a coordinated safety institutional
framework. Even the existing safety legislation often faces implementation hurdles (Asingo,
2004).

2.5 Implications of Commercial Motorcycle Accidents

The economic burden of road traffic injury cannot be ignored. Road traffic injuries place a heavy
burden on national economies as well as on households (Nantulya & Muli-Musiime, 2011). In low
and middle-income countries they particularly affect the economically active age group or those

set to contribute to family, society and the workforce in general (Hyder, 2013).

The motorcycle accidents affects families in a number of ways. For instant, many families are
driven deeper into poverty by the loss of a breadwinner, the expenses of prolonged medical care
or by the added burden of caring for a family member who is disabled from a road traffic injury
(Asongwa, 2012).

At the macro level, the outcomes of motorcycle related injuries have an impact on a country, not
only on its working population but also on families where most of the riders are breadwinners.
Majority of road crash adult survivors experience considerable psychological distress and
disruption of lives (Peltzer, 2011). Some suffer from post-traumatic stress disorder, driving
phobias and related anxiety or affective disorders. A link has been documented between surviving
a serious road traffic accident and poor mental health outcomes, especially post-traumatic stress
disorder and major depressive disorder (Znajmiecka-Sikora & Satagacka, 2018).

The most productive age group, those aged between 15 and 44 years, is heavily represented in road
traffic injuries; the economic impacts of injuries in this age group are therefore especially
damaging (Mwiti, Abande, & Stephen, 2019). The incidence of road traffic crashes in Kenya
illustrates this point with more than 75% of road traffic casualties are among economically
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productive young adults. Medical costs and lost productivity do not capture the psychosocial losses
associated with road traffic crashes either to those injured or to their families. Aetukumana et al
(2010) argues that these costs might possibly exceed the productivity losses and medical costs
associated with premature death were they accurately quantifiable.

A study conducted in Sweden established that, there was a high rate of psychosocial complications
following road traffic crashes, even for minor injuries. Almost half the respondents in the study
group still reported travel anxiety two years after the crash. Pain, fear and fatigue were also

commonly found.

Road traffic crashes can place a heavy burden on the family and friends of the injured person,
many of whom also experience adverse social, physical and psychological effects, in the short-
term or long-term (Ozdol, 2019). In the European Union, more than 40, 000 people are killed and
more than 150,000 disabled for life by road traffic crashes each year. As a result, nearly 200 000
families annually are newly bereaved or have family members disabled for life (Moskal, Martin,
& Laumon, 2012).

In many low-income and middle-income countries and sometimes in high-income countries as
well, the cost of prolonged care, the loss of the primary breadwinner, funeral costs, and the loss of
income due to a disability, can push a family into poverty (WHO, 2014). The process of

impoverishment especially affect children.

WHO (2015) established that, the annual losses in developing countries exceed the total annual
development aid and loans received by these countries. It has been established that the cost to the
economy due to RTAs is approximately 1% to 2% of a country’s gross national product (GNP). In
Kenya, the cost to the economy from RTAs is in excess of US$ 50 million exclusives of the actual

loss of life.

A case study conducted in Bangladesh found that poor families were more likely than those better
off to lose their head of household and thus suffer immediate lose as a result of road traffic injuries
(Mabunda, Swart & Seedat, 2010). The loss of earnings, together with medical bills, funeral costs

and legal bills, can have a ruinous effect on a family’s finances. Among the poor, 32% of the road
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deaths surveyed occurred to a head of household or that heads spouse, compared with 21% among

those not defined as poor.

(Mabunda, Swart & Seedat, 2010) established that over 70% of households reported that their
household income, food consumption and food production had decreased after a road death. Three-
quarters of all poor households affected by a road death reported a decrease in their living standard,
compared with 58% of other households. In addition, 61% of poor families had to borrow money
as a result of death, compared with 34% of other families (Brandt et al., 2002). In cases where
there is prolonged treatment or the death of the victim, the family may end up selling most of its
assets, including land, and possibly becoming trapped in long-term indebtedness, therefore,

indulge in crime to meet their daily family needs.

According to WHO (2013), victims of motorcycle accidents experience psychological suffering
and the added costs of caring for an impaired family member which sometimes involve one family
member’s full attention. The proportion of seriously injured who suffer from a permanent
disability is as high as 78 per cent as reported for Kenya by Manyara, (2016) which is comparable
to the experience in Tanzania. Thus the impact of road traffic crashes on the community is much
more than what is indicated by the economic loss.

Okebiro (2016) argues that, at the household level when the single bread earner dies in a crash or
suffers permanent disability the impact can plunge the family into poverty as very few road users
has sufficient insurance, if any, to allow them to recover financially. There are psychological
suffering and the added costs of caring for an impaired family member which sometimes involve
one family member’s full attention. It is in this context that this study endeavours to examine the

incidences and implications of road traffic accidents among motorcyclists in Embakasi area.

2.6 Theoretical Framework
This study was anchored on Rational Choice and System Approach theories to provide a
theoretical context to the study. The theories provided insights into the factors influencing

accidents rates among commercial motorcyclists in Embakasi Area.
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2.6.1 Rational choice theory

The theory expounded by Ronald Clarke and Derek Cornish (1986), examines crime from the
viewpoint of the offender. It asserts that most criminals are normal, reasonable people who weigh
the relative risks and rewards associated with a crime before deciding to commit it (Clarke &
Cornish, 1994). The commission of crime therefore indicates that the benefit perceived by the
offender as associated with the offence outweighs the perceived risk of being caught and the

resultant punishment.

The theory examines accident from the viewpoint of the motorcycle rider. It asserts that most
traffic law violators are normal, reasonable people who weigh the relative risks and rewards
associated with law violation before deciding to commit it (Friendman and Hechter, 1988). The
occurrence of the accident, therefore, indicates that the benefit perceived by the violator as
associated with the violation outweighs the perceived risk of being caught and the resultant
punishment. Possible reasons for the violation of traffic laws are described by Aberg (1997) in
terms of costs and benefits, such as being in a hurry, seeking excitement, trying to prove one's
skill, or being in a bad mood.

The main rational theory applied to the area of traffic law violations is Ajzen's (1985) theory of
planned behaviour, which is derived from Fishbein and Ajzen's (1975) theory of reasoned action.
The theory of planned behaviour, suggests that the decision to engage in a particular behaviour is
the result of a rational process, that is goal-oriented and that follows a logical sequence.
Behavioural options are considered, the consequences of each option are evaluated, and a decision

is reached.

Many studies on the planned behavior theory were conducted by the Manchester Driver Behavior
Group Research project which predicted the intention to violate traffic laws based on the original
model as well as added components such as personal norms (Parker, Manstead, and Straddling,

2007) and situational factors, e.g., such as time of day and the presence of a passenger in the car.

The health beliefs model which is also based on the assumption that people behave in a rational
manner was applied to road safety to predict helmet use among cyclists (Quine, Rutter & Arnold,
1998) and safe-riding behaviour among motorcyclists. Nevertheless, rational instrumental

explanations seem to be insufficient in explaining driver behaviour relating to traffic laws: ample
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evidence supports the effect of emotions on the violation of traffic laws. For example, Lawton,
Parker, Manstead and Straddling (2007) found various positive emotions relating to speeding such
as feeling exhilarated and powerful and concluded that the assessment of attitudes must include

measures of effect and not purely cognitive measures.

More broadly, various personality traits unrelated to cognitive processes but related to emotional
motivations were found to affect the violation of laws generally. A well-known example is the
effect of sensation-seeking defined by Zuckerman (1979) as "the need for varied, novel, and
complex sensations and experiences, and the willingness to take physical and social risks for the

sake of such experiences".

Numerous studies have found a relationship between sensation seeking and risky driving
(Zuckerman & Neeb, 1980). Yagil et al., (2001) indicated that the intention of drivers to commit
traffic violations is predicted by attitudes toward this behaviour, and by sensation seeking, external

locus of control, aggression and anxiety.

The theory is therefore critical in explaining the reasons why motorcycle riders engage in risky
behaviour. However, it does not adequately explain why motorcycle accidents are on the increase.
The study, therefore, introduces the Systems Approach Theory, which provides a comprehensive
understanding of the behaviour of both motorcycle riders and why accidents occur at particular

locations and time.

2.6.2 System Approach Theory

The System Approach Theory was advanced by Talcott Parsons in 1973. The theory posits that
Road traffic crash results from a combination of factors related to the components of the system
comprising roads, the environment, vehicles and road users, and the way they interact (Carolan,
2006). Some factors contribute to the occurrence of a collision and are therefore part of crash
causation. Other factors aggravate the effects of the collision and thus contribute to trauma severity
(Hadden, 1997). Some factors may not appear to be directly related to road traffic injuries. Some
causes are immediate, but they may be underpinned by medium-term and long-term structural

causes.
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According to Naghavi and Forouzanfar (2013) integrated into the systems approach theory is a
system of highway codes and enforcement mechanisms designed to ensure that road users adhere
to the controls and regulations of traffic flow for maintaining road traffic safety. The environment
component comprises of the natural and the built environments and transport networks.
Environmental conditions are important in the analysis of traffic accidents. The literature indicates
that traffic accidents are common during rush hours when the volume of traffic is high, and at

locations frequently travelled coupled with the condition of the roads.

Rather than looking at the environment as being full of hazards and people prone to errors, systems
theory assumes that there is a steady state between individuals and the environment. For example,
the theory explains how the combination of speeding and alcohol use is significantly related to the
occurrence of motorcycle accidents and how such factors responsible for the accidents can be
changed to serve better the community.

The means of transport component comprises of the volume and quality of vehicles on the modes
of transport. The behaviour of man component comprises of the demographic characteristic of road
users (age, sex, education, socio-economic status, stages in the life cycle), people’s perceptions of
risk and people’s general behaviour on the streets. Superimposed on this theory is a system of
traffic laws, regulations and mode of enforcement designed to ensure that the population adheres

to the controls and regulations so as to maintain some level of road safety.

The strengths of this theory are in its holistic approach to the road traffic problem. It is both a
method and an intervention blueprint to accident management. It is also comprehensive because
its tenets cover all categories of road users such as drivers, pedestrians, cyclists, and passengers
(Fletcher, 2014). The essence of using a systems approach is to consider not only the underlying
factors but also the role of different agencies and actors in prevention efforts. Road traffic injuries
are a multi-dimensional problem that requires a comprehensive view when examining the

determinants, consequences and solutions.

In this regard, the study presupposes that the survival of the system, in this case, the road transport
system is dependent on the working together of the different institutions to meet the road and
transport systems need for safety. Each institution is seen as performing a function that meets that

need for safety.
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As indicated above, in Kenya there are many institutions (For instance, NTSA, Traffic Police
Department, Kenya National Highways Authority (KeNHA), Kenya Rural Roads Authority
(KURA), County government, and the National Transport & safety Authority) involved in road
traffic safety. These institutions may contribute to or hinder accident causation behaviour among

riders depending on how they play their roles within the system.

2.7  Conceptual Framework
The conceptual framework below illustrates the relationship between independent variables,

intervening variables as well as the dependent variable.
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Figure 2.1: Conceptual Framework
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The Conceptual framework shows the interconnections between the study variables that are
important in understanding the dynamics of motorcycle accidents in this study. The dependent
variable is implications of motorcycle accidents which is affected by the independent variables;

accident causation factors such as human factors, mechanical factors, and environmental factors.

The researcher tested the relationship between the independent and dependent variables against
the intervening or moderating variables which relate the incidences and implication of motorcycle
accidents. The first Table in Figure 2.1 shows the risk factors that give rise to motorcycle
incidences such as human carelessness, high speed (driver’s errors), traffic officers and riders’
irresponsibility and corruption, poor compliance to safety rules and riding without training.
Temporal factors such as season of the year, day of the week, and time of the day also influence

the occurrence of motorcycle accidents.

Further, the riders’ demographic characteristics such as age, sex, marital status and level of
education significantly influence the choice of riders to engage in risky behaviours. However, these
independent variables may be prevented from happening by the intervening/moderating variables
as depicted in the second domain in Figure 2.1 which include the level of laws, enforcement of
legislation, safety culture, enforcing institutions and structures. Finally, the third domain in Figure

2.1 depicts the dependent variables, which is the implication of motorcycle accidents.
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CHAPTER THREE

METHODOLOGY
3.1 Introduction
This chapter describes the study area, research design and the procedure that was used in carrying
out the study. The procedures consist of the research design, target population, and the unit of
analysis. It also describes the sampling design and techniques of data collection, data analysis

procedures and ethical considerations.

3.2 Research Design

This study employed the descriptive research study design. The design was considered efficient as
it helped obtain crucial information on the various aspects under this study. A descriptive study is
concerned with establishing the what, where and how of a phenomenon. The design aims to gather
data without any manipulation of the research context and deals with naturally occurring
phenomena, where the researcher has no control over the variables (Hessler, 2014).

Kombo and Tromp (2010) posits that, descriptive design discovers and measures the cause and
effect of relationships between variables. This study used a descriptive design because it enabled
the researcher to collect crucial information on various aspects of motorcycle accidents and their
implications in Embakasi area. This study utilized both probability and non-probability sampling
techniques. The boda boda respondents were selected using simple random sampling while key
informants used purposive sampling. Purposive sampling technique is preferred when a researcher
requires a maximum degree of insight into the problem with comprehensive information from

particular areas and people deemed to be rich with the required information.

3.3 Study Area

This study was carried out in Embakasi area, which comprises of 5 constituencies. It covers an
area of 208 square kilometers that is the official extension of the city. The population density was
estimated at 2088 persons per square kilometer (KNBS, 2014). This low-income area accounts for
half of Nairobi’s population, young adults from 15-44 years representing a critical 43 percent sub-
set of the entire population of the city residents (KNBS, 2014). This area was selected because
there has been increasing cases of motorcycle accidents which have resulted in high morbidity and
mortality rates in the area. For example, the Traffic Department statistics show that the Embakasi

area is leading in motorcycle accidents compared to other constituencies within Nairobi County.
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For instance, in 2017, Embakasi area Traffic Section recorded 12 fatalities, 37 seriously injured
and 13 slightly injured. These cases were 53% of the motorcycle accidents recorded in the county.
The constituency has Level 5 Hospital (Mama Lucy Hospital), which receives an average of 7

motorcycle accidents victims a day. Map 3.1 shows the divisions within the Embakasi area where
the study was undertaken.

Map 3.1: Map of the Study Area-Nairobi County
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3.4 Unit of Analysis

According to Barsky (2005), a unit of analysis is an object of study or item under study that is to
be described or analyzed. Kothari (2011) further explains that a unit of analysis is “who” or the
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“what” can be studied. The unit of analysis in this study was the incidences and implications of

road traffic accidents among commercial motorcyclists in Embakasi Area of Nairobi County.

3.5 Population and Sampling Procedure
According to the Nairobi County Government-City Inspectorate Department, there are 450
registered boda-boda operators in the Embakasi area. This formed the study target population as

show in Table 3.1 below.

Table 3.1: Target Population

Strata Locality Target Population Percentage (%)
Embakasi area in Savanna 28 6.22
Nairobi County Embakasi area 37 8.22
Utawala 33 7.33
Mihang’o 29 6.44
Umoja 35 7.78
Mowlem 18 4.0
Kariobangi 40 8.89
Dandora 27 6.0
Imara-Daima 26 5.78
Kwa-Njenga 21 4.67
Kwa-Reubin 24 5.33
Pipeline 43 9.56
Kware 22 4.89
Kayole 30 6.67
Njiiru 20 4.44
Chokaa 17 3.78
Total 450 100.0

Source: Field data, 2018

The study used non probability purposive sampling method to select the 25 Key informants (who
included 4 National Police Service Senior Police Officers, 2 Traffic Base Commanders, Kayole
and Embakasi Divisions), Mama Lucy Hospital Medical Superintendent, Embakasi Boda-Boda

Association Chairman, Director of Road safety, NTSA and 16 Driving Schools Officials) since
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they were knowledgeable in the subject of the study. Therefore, it was presupposed that they
provide detailed and authentic information on the dynamics of the motorcycle accidents in

Embakasi Area.

The researcher used Stratified random sampling to identify potential respondents in the study.
Stratified sampling was used to get the sample from the population of boda boda operators. This
method involved categorizing the members of the population into mutually exclusive and
collectively exhaustive groups. The population (450) was divided into 16 strata (sub-groups) based
on mutually exclusive criteria. An independent simple random sample was then drawn from each
stratum. Stratified sampling technique was quite appealing for this study because it provided more
precise estimates of the population being studied as it is more heterogeneous than the categorized
groups (Aguinis, 2007). Kothari (2011) indicate that, a third (1/3) of the population is sufficient
for a sample in each subgroup when conducting stratified sampling. A third of boda boda was
therefore randomly selected from each stratum to form a sample size of 135 respondents as shown
in Table 3.2 below.

Table 3.2: Sampling Frame

Strata Locality Target Population  Ratio Sample size
Embakasi area Savanna 28 0.3 8
in Nairobi Embakasi area 37 0.3 11
County Utawala 33 0.3 10
Mihang’o 29 0.3 9
Umoja 35 0.3 11
Mowlem 18 0.3 5
Kariobangi 40 0.3 12
Dandora 27 0.3 8
Imara-Daima 26 0.3
Kwa-Njenga 21 0.3
Kwa-Reubin 24 0.3 7
Pipeline 43 0.3 13
Kware 22 0.3 7
Kayole 31 0.3 9
Njiiru 20 0.3 6
Chokaa 17 0.3 5
Total 450 0.3 135

Source: Field data, 2018
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3.6 Methods of Data Collection

This study used a mixed-method approach to collect data, which included interviews and focus
group discussions (FGDs). The FGD’s were held with driving school officials. The use of
Interview method in this study was crucial in providing in-depth and a holistic understanding of

the issues under study.

Similarly, FGDs were crucial in providing more information and clarifications on issues that arose
from the interviews thus helped the researcher obtain different views on motorcycle accidents and
gain insights into the shared understandings of the issues among respondents. This study used key
informant interviews to collect information from the sampled respondents believed to hold

pertinent information on motorcycle accidents.

Secondary data was collected from Police records such as Occurrence Book (OB) and incident
reports which contained reported information about the time, location, situational context,
economic loss, bodily harm and personal details of the victim such as residence, name and sex.
This technique is used mainly as researchers required a maximum degree of insight into the
problem with comprehensive information from people deemed to be rich with the required
information (Kombo and Tromp, 2010).

3.7 Data Analysis

This study utilized both qualitative and quantitative data analysis methods. The filled interview
guides were first coded and the Statistical Package for Social Sciences (SPSS) was used to analyze
the data. Quantitative data were analyzed using descriptive statistics and the information presented
in distribution frequency and percentage tables in order to give a clear picture of the findings. The
qualitative data was analyzed by interpretation of responses provided by the key informants. All

information from the analyzed data was presented in themes guided by the research objectives.

3.8 Ethical Considerations

The research ethical clearance was sought from the National Commission for Science, Technology
and Innovation (NACOSTI) and notified the following by way of a copy of the research
authorization letter: the Embakasi Area Sub-County Commanders, and Medical Superintendent
(Mama Lucy Hospital) before embarking on fieldwork. Approval was also obtained from the

Embakasi Traffic Police Base Commander and the Embakasi boda-boda association. All
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information obtained was confidential and used for the sole purpose of this study. The study
protocol was explained to each of the respondents and a written consent was obtained from each

prior to interview. No identifying data was collected from the participants.

3.9 Challenges encountered during the study

The main challenge faced during the study was completing interviews with the respondents (riders)
who were constantly required to ferry passengers. Similarly, accessing accident records at the
Traffic Police Office was also a challenge. To address this problem interviews were mainly
conducted during off-peak hours when riders were less busy. On the issue of records, the researcher
worked closely with the Traffic Base Commander of the study area and obtained information from
the police records. Finally, accessing the Traffic Police Officers was a challenge since most of
them were on duty outside the station. Some had taken annual leave by the time the research was

being undertaken.
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CHAPTER FOUR
RESULTS AND DISCUSSIONS

4.1 Introduction

This chapter presents the results of data analysis and interpretations of the findings of the study.
Data was collected from boda boda operators, traffic police officers and key informants comprising
of medical superintendent, representatives of driving schools, and the National Transport and
Safety Authority Director of Road Safety. This chapter is organized into sections according to the

objectives of the study.

4.2 Response Rate
The researcher had anticipated a high response rate; however, only 132 of the respondents
participated in this study thus achieving a response rate of 97.8%. According to Kothari (2011), a

response rate of 70 percent and above is good and sufficient for analysis.

4.3 Socio-demographic Characteristics of Respondents
This section provides demographic information of the respondents in terms of their age
distribution, gender, marital status, highest level of education, number of dependents, monthly

income and expenditure.

4.3.1. Gender, Marital Status and Age of Respondents
Table 4.1 below summarizes the gender, marital status and age distribution of the respondents. In
this study, it was assumed that age was a crucial feature of the respondents that would influence

the experience and involvement of respondents in accidents.

The study established that, out of the 132 respondents interviewed, 97% of were males while
females constituted 3 percent. This shows that boda boda sub-sector is dominated by male
operators. The strenuous and demanding nature of the occupation perhaps justifies this premise.
The female respondents in the study indicated that, female riders may shy away from such
occupation because it exposes them to risks more than men especially at night. Moreover, family
obligations and responsibilities may not allow women to engage in commercial motorcycle

business.
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Respondents were asked to provide data on their marital status. Findings of this study indicates
that, the majority (57.6%) of the respondents were married implying that married respondents were
family members with familial responsibilities such as providing basic needs especially the young
dependents. Incidents of motorcycle accidents contribute to stress and misery in the affected
families. A small portion (26.5%) of the respondents was single while the separated, widowed,

and divorced were at 6.1%, 5.3%, and 3.8% respectively.

Nonetheless, less than 1% of the respondents declined to give their marital status. From the study
findings, the married boda boda operators close business early because of family responsibilities
and obligations. Therefore, this cohort of respondents relied on boda boda business as a source of

livelihood.

The study established that, most (25%) of the respondents were aged between 32-38 years, those
between ages 25-31 years were 20.5%, whereas the ages between 18-24 accounted for 22.7%,
while those aged between ages 39-52 years were 28.1%. Only 2 % of the respondents were less
than 18 years of age. These findings therefore points to a productive and reproductive segment of
the population in Embakasi Area. The engagement of minors as boda boda operators has serious
implications for the development trajectory and their safety.

From the above findings, it is apparent that majority of respondents were aged between 18-38 years
accounting for 67.7% of the respondents. This is a true representation, since most boda boda riders
are in their youthful ages. As a result of lack of employment opportunities, boda boda business has
become a major source of employment and livelihood among the youth in Embakasi Area. The

findings are as shown in Table 4.1 below
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Table 4.1: Distribution of respondents by gender, marital status and age

Variable Category Frequency Percent
Gender Male 128 97.0
Female 4 3.0
Total 132 100.0
Marital status Married 76 57.6
Divorced 5 3.8
Widowed 7 5.3
Single 35 26.5
Separated 8 6.1
No response 1 0.8
Total 132 100.0
Age <18 years 2 15
18-24 years 30 22.7
25-31 years 27 20.5
32-38 years 33 25.0
39-45 years 19 14.4
46-52 years 16 12.1
53-59 years 3 2.3
>60 years 2 1.5
Total 132 100.0

Source: Field Data, 2018

4.3.2 Respondents’ level of education

Higher levels of education have been considered as a factor in promoting personal healthy
behaviors. Generally, healthy behaviors have been associated with compliance with existing laws
such as wearing motorcycle helmets, wearing seat belts, obeying traffic rules. Regarding the
highest level of education attained, the findings of the study showed that majority of the
respondents (44.7%) had attained post-secondary certificate, 12.1% had attained primary while

21.2% had attained form 1-4 Secondary education.

A small proportion comprising of 15.2 percent and 3.8 percent had middle level college (diploma
qualifications in diverse areas of learning) and university education respectively. This indicates
that boda boda business attracted largely people with relatively low level of education, while those
with higher education presumably preferred career competitive jobs. Surprisingly, there was no
respondent without formal education as shown in Table 4.2 below.
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Table 4.2: Distribution of respondents by level of education

Variable Frequency Percent
None 0 0
Primary (1-8) 16 12.1
Primary incomplete 2 1.5
Secondary (1-4) 28 21.2
Secondary incomplete 1 0.8
Post-secondary Certificate 59 44.7
College 20 15.2
University 5 3.8
No response 1 0.8
Total 132 100.0

Source: Field Data, 2018

4.3.3 Number of dependents of boda boda operators
The average number of dependents per respondent was three with a minimum of zero dependents
for those who were single and living alone to a maximum of four as shown in Table 4.3 and 4.4

respectively.

Table 4.3: Number of dependents of boda boda operators

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Number of dependents 93 0 4 2.23 1.344

Source: Field Data, 2018

Dependents of respondents were categorized into 0, 1 — 2, and 3 — 4. The findings indicate that
38.2% of the respondents had 0 dependents, 22.2% reported to have at most 2 dependents while
39.6% of the respondents had between 3 and 4 dependents. The study established that 38.2 percent
of the total respondents had none dependents. This category dominated the boda- boda business
whom the researcher had identified to be engaged in boda boda business.

The category with at most 2 defendants had 22.2 percent while those with 3-4 dependents were
39.6 percent. The two category with the highest number of defendants (39.6%) were pushed into
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the business so as to sustain the high number of dependents. Hence, the higher the number
dependents the more active the respondents were as long as boda boda business was concerned.

The findings are as shown in Table 4.4 below.

Table 4.4 Number of dependents of boda boda operators

Category ( Dependents) Frequency (N) Percentage
0 62 38.2
1-2 36 22.2
3-4 64 39.6
Total 162 100

Source: Field Data, 2018

4.3.4 Income and expenditure of boda boda operators

Income is usually postulated to be negatively correlated with traffic fatalities because wealthy
people are generally regarded as more aware and place a higher value on safety and possess the
means to enhance it. Nevertheless, in the case of motorcycle riders, in other studies income per
capita and expenditure has been found to be positively correlated with higher motorcycle fatalities.
This study established that majority (71%) of the respondents undertook boda boda taxi business
as full time employment whereas 29% operated it as a part time mode of employment. The
household approximate incomes from boda boda business per month are as shown in table 4.5

below.

Table 4.5: Household approximate income from boda boda business per month

Category (Kshs) N Percent
< 5,000 47 34.8%
5,001 - 7,500 34 25.2%
7,501 - 10,000 18 13.3%
10,001 - 15,000 21 15.6%
>15,000 15 11.1%
Total 135 100.0%

Source: Field Data, 2018
As regards to how boda boda operators spent their incomes, the study established that, incomes

generated from various sources were used to meet various needs for the households. Respondents
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reported more than two expenditure of their household incomes. In terms of the specific uses of
the expenditure, basic needs (food, shelter and clothing) constituted more than half of the
respondents’ expenses at 88.0% followed by household needs/family upkeep constituting at
57.6%; this shows that income was primarily used at household level, an indicator that motorcycle
riding was the main economic provider. Incomes channeled to education amounted to 16.8% of
the respondents’ household expenses while farming and business constituted less than two per cent

(1.6% and 0.8% respectively). The results were as presented in in Table 4.6 below:

Table 4.6: Expenditure of household income

Responses Percent of

N Percent Cases
Basic needs (food, shelter, clothing) 110 53.4% 88.0%
Household needs/ family upkeep 72 35.0% 57.6%
Education 21 10.2% 16.8%
Farming 2 1.0% 1.6%
Business 1 0.5% 0.8%
Total 206 100.0% 164.8%

Source: Field Data, 2018

4.3.5 Ownership of Motorcycle by boda boda operators

The study sought to find out how the motorcycle ownership may influence boda-boda motorcyclist
accidents in Embakasi area. As regards to the ownership of motorcycles, the study established that
majority of the riders were employed on a salary (47.7%), 33.1% had hired the motorcycle and
19.2% of the motorcycles were owned by the riders. The FDG found that, more boda-boda non-
owners worked many hours as opposed to owners. For owners, 53.7% worked 16 — 18 hours while
74% non-owners work 16 — 18 hours. As indicated in this study (under rider characteristics) most
of the respondents were unemployed or informally employed prior to becoming boda-boda
operators. They, therefore, could not afford a motorcycle even after the zero-rating of all
motorcycles below 250 cc. In addition, the majority could not qualify for bank loans. They,

therefore, opted to be hired as riders.

The nature of ownership could have an implication on the behaviour and attitudes of a rider. The

owner is more likely to be careful because it could be his only source of income and may avoid
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bad riding practices, therefore, ensuring boda-boda motorcycle safety. The case could even be
more serious for owners still servicing loans because they attach the motorcycle or any other asset
as security in order to secure bank loan. That notwithstanding, the fact that one had to service the
bank loan meant that they needed to make more money for loan repayment and upkeep. This could
lead to one engaging in unsafe riding practices such as speeding and overloading in order to make

more money.

The non-owners were more likely to be careless and fail to observe safety. This could be attributed
to the mandatory fixed daily remittances where the hired riders, have to give between Ksh 300 and
500 to the boda-boda owner on a daily basis and also fuel the motorcycle at the end of each day.
They were required to meet their daily targets failure to which they would be rendered jobless the
following day. This may motivate them to disregard the rules and regulations and only focus on
making money. Table 4.7 below presents data on motorcycle ownership among respondents in

Embakasi area.

Table 4.7: Ownership of motorcycle by boda boda operators

Category Frequency Percent
Owned 25 19.2
Hired 44 33.1
Employed on salary 63 47.7
Total 132 100.0

Source: Field Data, 2018

4.3.6 Motorcycles riding experience

This study also sought to establish the length or duration of time the respondents had been riding
motorcycle. A large proportion of the respondents had ridden motorcycles for more than a year
lest for 6.1% who had experience of less than a year. More than half the respondents had been
motorcycle riders for between two and five years with 18.9% having been riders for two years;
17.4% for three years; 17.4% for four years and 22% of the respondents rode motorcycles for five

years. Only 18.2% of respondents were riders for more than six years as shown in Table 4.8 below.
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Table 4.8: Motorcycles riding experience

Age distribution Frequency Percent
<1 year 8 6.1

2 years 25 18.9
3 years 23 17.4
4 years 23 17.4
5 years 29 22.0
>6 years 24 18.2
Total 132 100.0

Source: Field Data, 2018

4.3.7 Boda boda operator training levels

The mode of training is a strong determinant of riders’ knowledge on traffic rules as well as the
skills and expertise required to ride. The study found that, levels of formal rider training were low.
34.8% of the riders reported having formal training while 65.2% did not undergo formal training.
These results indicate that the majority of the boda-boda riders were not formally trained to ride.
On answering the question of why the rider did not undertake formal training, a majority 94%
reported lack of finances to pay for the training.

In this study, those riders that were not formally trained acquired their training from fellow riders
(backstreet training) at a smaller fee (between 50 and 200 Kshs) compared to commercial schools
that charge between 6,000 to 9,000 for two or three weeks respectively. It was further reported
that, the fee for backstreet training is usually negotiable. This study findings are also supported by
the study by Mbugua (2011) on motorcycle transport revolution on the economic growth in Thika,
which found that majority (60%) of the boda boda riders were not formally trained on motorcycle
riding whereas 40% of the respondents indicated that they had received formal motorcycle riding

training. These results for the Thika study agree with the results of the current study.

This was also supported by one of the participants in FGD who stated,
“.....We are required to pay up to Kshs 6,500 for training which was unaffordable to us.
The training fee by commercial driving schools should be reduced to about Kshs 1,500 for

most riders to access proper rider training. The high cost of training schools makes young
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people prefer informal training where they pay as little as Kshs 50 to be trained for an
hour”. (Source: Interviewee, 2018).
This assertion was confirmed by boda-boda association officials who said the fee was negotiable
and could be as low as Kshs 50 per session. Table 4.9 below presents data on influence of training

on motorcycle operator’s involvement in accident.

Table 4.9: Boda boda operator training levels

Frequency Percent
Are you trained as a motorcycle rider? Yes 46 34.8
No 86 65.2
Total 132 100.0
If yes, do you have a driving license? Yes 36 78.3
No 10 21.7
Total 46 100.0

Source: Field Data, 2018

4.4  Prevalence of road traffic accidents among commercial motorcyclists

Looking at the prevalence of road traffic accidents among commercial motorcyclists was important
in responding to the first objective in this study. Three out of ten respondents reported that they
had been involved in an accident that resulted in an injury to themselves or their passenger in the
last 12 months. This confirms the steady increase in motorcycle accidents in the recent past at 47%
in 2017. This information was supported by data from NTSA that shows an increase in motorcycle
accidents by 13% during the period between October 2017 and October 2018. Similarly, there has
been a 5 fold increase in motorcycle related deaths reported by the Kenya traffic police between
2005 and 2016.

The study findings established that 40.7% of the respondents in the study were involved in only
one accident and about 4% had been involved in two accidents. Fifty-five per cent were not
involved in any kind of accident. It is reported that accidents involving motorcycles are on the
increase. The problem has become so severe that some hospitals have special emergency wards
reserved for this category of accident victims.

Moreover, 46.2% of the respondents said they did not know anyone who has been involved in a
motorcycle accident that resulted in an injury in the last 12 months. The study findings show a
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correlation between the findings by Kenya Police (2015) that reported a steady annual increase in

motorcycle fatalities in the country. This is as shown in Table 4.10 below.

Table 4.10: Prevalence of road traffic accidents among commercial motorcyclists

Response Frequency  Percent
Have you ever been involved in an accident that Yes 59 44.7
resulted to an injury to yourself or your pillion No 73 55.3
passenger in the last 12 months (s)?

Total 132 100.0
Do you know anyone who has been involved ina Yes 70 53.0
motorcycle accident that resulted in an injury inthe No 61 46.2
last 12 months? No response 1 0.8

Total 132 100.0

Source: Field Data, 2018

4.4.1 Occurrence of motorcycle accidents

As regards to the occurrence of motorcycle accidents, the study established that slightly more than
half of the motorcycle accidents occurred during the night at 51.4% in comparison with 48.6% that
occurred during the day. Most of these accidents occurred in the town streets (68.4%) while 31.6%
took place along the highway. Some of these accidents resulted in serious injuries either to the
rider or the passenger (21.1%). In addition, 60.5% resulted in slight/ minor injuries whereas 18.4%

bore no injuries at all.
This was also echoed by a senior police officer who stated that;

“Many people frequent and stay late in entertainment places in this area during
weekends (Friday and Saturdays) thus attracting boda boda operators to operate at dangerous

hours and most accidents occur between 7 pm and 11pm.”(Senior police officer interviewed).

While the reported accidents occurred mostly within town streets, 78.9% of them resulted in no
loss while 15.8% of the accidents resulted in the loss of property. Only 5.3% of the accidents
resulted in the loss of human life. These findings are represented in Table 4.11.
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Table 4.11: Occurrence of motorcycle accidents

Category Variable Frequency Percent
Time Day 18 48.6
Night 20 514
Total 37 100.0
Place Highway 12 31.6
Town streets 26 68.4
Total 38 28.8
Severity Slight injuries 23 60.5
Serious injuries 8 21.1
None 7 18.4
Total 38 100.0
Nature of loss None 30 78.9
Property 6 15.8
Human 2 5.3
Total 38 100.0

Source: Field Data, 2018

4.4.2 Prevalence of motorcycle accidents

Asked about the frequency at which motorcycle accidents occur in their area, 52.3% of the
respondents indicated that the accidents occurred regularly. In addition, 16.7% indicated that
motorcycle accidents occurred all the time, while to 22.7% of the respondents indicated that
accidents occurred once in a while. It was only for 8.3% of the respondents whose area of operation
experienced no motorcycle accidents at all. Based on the results as presented in Table 4.12, there
was a high prevalence of motorcycle accidents within the Embakasi area as reported by 49.2% of
the respondents. Moreover, 26.5% had the opinion that there was a moderate prevalence in these
type of accidents. Table 4.12 below presents responses on motorcycle accidents in Embakasi area.
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Table 4.12: Prevalence of motorcycle accidents

Response Frequency Percent
How often do such motorcycle accidents occur in Regularly 69 52.3
your area? Once in a while 30 22.7
All the time 22 16.7
Not at all 11 8.3
Total 132 100.0
What is the prevalence of motorcycle accidents in High 65 49.2
your area? Moderate 35 26.5
Low 21 15.9
Very low 11 8.3
Total 132 100.0

Source: Field Data, 2018

4.5  Factors responsible for road traffic accidents among commercial motorcyclists

The study sought to explore factors responsible for road traffic accidents among commercial
motorcyclists in Embakasi Area. The respondents were required to give their perceptions on the
frequency at which various factors such as riding when receiving phone calls, riding above 50Kph,
riding when fatigued or when drunk, overtaking two or more vehicles at the same time, overtaking
at a corner, speeding or bad weather among others.

From Table 4.13 below, among the factors that were qualified to be always responsible for
motorcycle accidents were wearing a protective jacket at 51.5%, wearing of helmet as well as a
bright /reflective clothing at 45.5%, use day time headlights at 34.8% and remembering to use
indicators at 31.8%. However, most factors examined were found to be sometimes responsible for
the accidents. These include; receiving/making phone calls while riding at 72.7%, carrying more
than one passenger at 68.9%, Riding above 50 Kph at 65.9%, overtaking two or more vehicles at
the same time at 64.4%, riding while fatigued at 62.1%, overtaking at a corner at 60.6%, speeding
at 59.1%, overtaking from the left at 55.3%, and bribing traffic police officers at 53.8%, as well as
environmental factors such as poor road conditions at 62.1%, and bad weather conditions as the

cause of motorcycle accidents at 59.1%.
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This was also echoed by Director Road Safety (NTSA) who stated:;
“Most (75%) of the fatal crashes are caused by human error, 4% by mechanical, 3%
environmental and others (hit and run) 18%. Some of the human errors are losing control,
improper overtaking, and speeding, misjudging clearance and failing to keep to proper

lane among others.” (Source: research respondent, 2018).

Table 4.13: Factors responsible for accidents among motorcyclists

Notatall Sometimes  Almost  Always Total
always
Poor visibility due to failure n 1 30 41 60 132
to wear bright /reflective % 0.8 227 31.1 455 100
clothing
Use day time headlights n 1 44 41 46 132
% 0.8 33.3 31.1 34.8 100
Remember to use indicators n 4 47 39 42 132
% 3 35.6 29.5 31.8 100
Ride above 50 Kph/ over n 51 78 2 1 132
speeding % 386 59.1 1.5 0.8 100
Ride while feeling tired n 24 82 18 8 132
% 18.2 62.1 13.6 6.1 100
Ride while drunk n 74 43 10 5 132
% 56.1 32.6 7.6 3.8 100
Overtake two or more n 43 85 3 1 132
vehicles at the same time % 32.6 64.4 23 0.8 100
Overtake at a corner n 49 80 3 0 132
% 37.1 60.6 2.3 0.0 100
Overtake from the left n 53 73 6 0 132
% 40.2 55.3 4.5 0.0 100
Carry more than one n 18 91 23 0 132
passenger/ overloading % 136 68.9 17.4 0.0 100
Receive/make phone calls n 18 96 18 0 132
while riding % 136 72.7 13.6 0.0 100
Poor road conditions the n 14 82 30 6 132
cause of motorcycle accidents o4 10.6 62.1 227 4.5 100
Bad weather conditions are n 19 78 26 9 132
the cause of motorcycle %  14.4 59.1 19.7 6.8 100
accidents

Source: Field Data, 2018
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4.5.1 Motorcycle inspection by traffic police officers

Inspection of commercial motorcycles is one way of vetting roadworthy and un-roadworthy
motorcycles. The study sought to establish whether traffic police officers in Embakasi area
regularly stop motorcycle riders for inspection. The study established that while bribing police
officers was cited as one cause of motorcycle accidents, actual police inspection of commercial
motorcycle riders was low with 6.1% of riders indicating that they were stopped by police officers
very often. Another 25% of the respondents reported that they were often stopped by police for
inspection especially early in the morning or late in the evening. These stoppages were mostly to
give the police their ‘dues’ for the day. Almost half of the respondents (47%) reported that police
either rarely stopped them for inspection whereas 21.2% were not stopped not at all for inspection.
For the few that were stopped by police, the main reason was not for inspection but to solicit for

bribes from motorcyclists. The results are as shown in Table 4.14 below.

Table 4.14: Frequency of motorcycle stoppage by police for inspections

Frequency Percent
Very often 8 6.1
Often 33 25.0
Rarely 62 47.0
Not at all 28 21.2
No response 1 0.8
Total 132 100.0

Source: Field Data, 2018

Kenya traffic record accessed during this study indicated that Kenya has lately been recording high
motorcycle accident rates. This is attributed to an increasing number of motorcycles ownership
and use that was prompted by the zero ratings of motorcycles by the Ministry of Finance in 2008.
Apparently, motorcycle rider fatalities in Kenya have been increasing from as low as 44 in 2005
to a recent 501 deaths in 2016. The table below depicts the trends in motorcycle fatalities from
2005 to 2016.
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Table 4.45: Trends in Motorcycle Fatalities in Kenya, 2005 - 2016

Year Road Fatalities(Death) Motorcyclists Fatalities(Death) % contributed
2005 2533 44 1.74
2006 2715 34 1.25
2007 2921 35 1.20
2008 3149 111 3.52
2009 4032 263 6.52
2010 3045 200 6.57
2011 3302 315 9.54
2012 3141 306 9.74
2013 3218 328 10.19
2014 2907 391 13.45
2015 3057 434 14.20
2016 2965 501 16.90

Source: Kenya Police Service Traffic Department, 2017

4.5.2 Incidences of police stoppage

Table 4.16 below illustrates the reasons why motorcycle riders were stopped by traffic police
officers in Embakasi area. The study findings reveal that, the main reason why police stopped
motorcyclists was to solicit for bribes as was reported by 47.9% of the respondents. Police did not
bother so much with the state of motorcycles or that of the rider. In addition, 16.4% of the
respondents indicated that police stopped motorcycles when the riders did not have cycling gears
or to check for licenses. Further, 11% of the respondents indicated that police stopped them in the

event that the rider was reckless or to check the safety of the passenger.
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Table 4.16: Reasons for motorcycle stoppage by police

Frequency  Percent

Stop to take bribes 35 47.9
Stopped when | don't have cycling gear/check licenses 12 16.4
Careful cycling 8 11.0
To check safety of passengers 8 11.0
Regular checks at the morning and in the evening 6 8.2
For security purposes 3 4.1
Gender bias since am a woman 1 1.4
Total 73 100.0

This was supported by one of the respondents who stated that;
“Police do not care about the condition of the motorcycle provided they get their portion.
Once you see a police officer you prepare to give them fifty bob that will buy your freedom even if

you have broken some traffic rules.” (Source: One male respondent, 2018).

4.5.3 Major risks that motorcycle riders were exposed to

The study identified the major risks that commercial motorcycle riders were exposed to while
riding their motorcycles. Top on the list were collisions while overtaking other road users at 33.3%,
being hit from behind by other road users at 33.3% as well as collisions with left turning vehicles
at 32.6%. Meanwhile, overshooting bends in the road accounted for 0.8% of the risks. This is as

shown in table 4.17 below.

Table 4.17: Major risks that you are exposed to while riding your motorcycle
Frequency Percent

Collisions while overtaking other road users 44 33.3
Being hit from behind by other road users (rear-end shunt) 44 33.3
Collisions with left-turning vehicles 43 32.6
Over-shooting bends in the road 1 0.8

Total 132 100.0

Source: Field Data, 2018
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4.6 Implications of road traffic accidents among commercial motorcyclists

The study sought to establish the implications of commercial motorcyclist accidents in Embakasi

Area. The respondents were required to give their level of agreement with statements on

implications of motorcycle accidents. Most of the respondents agreed that motorcycle accidents

caused had severe implications. For instance, 79.5% of the respondents indicated that the accidents

resulted in the loss of livelihoods for households, 75% reported that motorcycle accidents lead to

intangible costs such as pain, grief and suffering. Moreover, majority of the respondents agreed

(agree/strongly agree) that motorcycle accidents had implications like psychological distress i.e.

post-traumatic stress disorder and major depressive disorder at 74.3%, physical disabilities at

73.5%, reduction of working capacity at 71.3%, burden of cost of medication at 69.6%, as well as

victims resulting to crime due to their lost livelihoods at 67.4%. The findings are as shown in Table

4.18.

Table 4.18: Implications of motorcycle accidents

Strongly Disagree  Not  Agree Strongly Total
disagree sure agree
Reduction of working n 1 12 25 53 41 132
capacity % 8 9.1 189  40.2 31.1 100.0
Physical disabilities n 2 7 26 60 37 132
% 1.5 53 19.7 455 28.0 100.0
Burden of cost of n 3 7 30 46 46 132
medication % 2.3 5.3 22.7 34.8 34.8 100.0
Loss of livelihoods n 0 4 23 61 44 132
% 0 3.0 174  46.2 33.3 100.0
Crime n 0 6 37 46 43 132
% 0 4.5 28.0 34.8 32.6 100.0
Loss of parents / relatives n 0 5 42 45 40 132
% 0 3.8 31.8 34.1 30.3 100.0
Intangible costs (i.e., n 1 4 28 48 51 132
pain, grief, suffering & % 0.8 3.0 21.2 36.4 38.6 100.0
SOrrow)
Medical costs, funeral n 1 35 48 48 0 132
costs, and property % 0.8 26.5 364 364 0 100.0
damage
Psychological distressi.e. n 1 3 30 60 38 132
Post-traumatic stress % 0.8 2.3 22.7 455 28.8 100.0

disorder and major
depressive disorder

Source: Field Data, 2018
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To support this finding, a respondent averred;

“Sometimes when a motorcycle has been involved in a minor incident the police take
custody of it for a long time. Some of these motorbikes are on loan and owners are required to
make monthly repayments to financiers. This makes people lose other possessions on the way and

are forced to result to criminal activities for livelihoods” (Source: Research respondent, 2018).

4.6.1 Correlation between accident involvement and socio-demographic characteristics of
riders

Correlation analysis was carried out to establish the nature and strength of the relationship between
the prevalence of motorcycle accidents and independent variables such as age, motorcycle training,
ownership and inspection by traffic police. The correlation results presented in Table 4.19 show
that there was a moderate positive relationship between accident involvement and motorcycle rider
training, r(131) = -0.306, p<0.01. This correlation was significant at p<0.01. Similarly, there was
a weak negative relationship between the prevalence of motorcycle accidents and age of
respondents, r (132) =0.019, p>0.05. The correlation is however not significant. On the other hand,
there was a weak positive correlation between accident involvement and motorcycle ownership as
well as frequency in which police stop riders for inspection. These relationships are however not

significant (p>0.05). The results are as presented in Table 4.19 below.

Table 4.19: Correlation coefficients
Age Motorcycle Motorcycle Frequency of traffic police

ownership  rider training  stoppage for inspection
Accident involvement -0.019 0.011 -0.306™ 0.024
in last 12 months

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

Source: Field Data, 2018

4.7 Discussion of the Findings

The study sought to determine the prevalence of incidences, factors responsible and implications
of road traffic accidents among commercial motorcyclists in Embakasi. On the first objective, the
study findings explored the causes, factors influencing motorcycle accidents, and prevalence of

accidents and/or incidences commercial motorcyclists.
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Generally, the industry (commercial motorcycle business) is dominated by men most of whom are
in their youthful ages. This finding is in agreement with Znajmiecka-Sikora and Satagacka, 2018)
who observed that younger riders/motorcycle drivers have a higher risk of crashing than older
riders. Majority of the respondents in this study reported having been trained and licensed to ride
motorcycles. This notwithstanding, the Director Road Safety (NTSA) identified the quality of
education/ training provided by driving schools during quality assurance checks as being ‘very

poor’.

While comparatively identifying accident prevalence, less than half of this study respondents
reported that they had been directly involved in an accident that resulted in injury to themselves or
their passenger in the last twelve months. However, more than half of the same respondents
reported knowing someone who had been involved in an accident that resulted in injury in the
same period. This shows that prevalence of accidents caused by motorcycles is still high and
confirmed with statistics from NTSA that motorcycle related accidents were increasing gradually
with 13% increase during the past twelve months (October 2017 to October 2018).

Moreover, reports from NTSA indicated that most of these accidents and/or incidents were caused
by human error, something that can be prevented. This finding is also supported by findings of a
previous study by Kumar (2010) on causes of accidents showed that human factors were the major
causes for a significant 90% of accidents in comparison to mechanical and environmental factors
that account for 10% of the accidents. This further support finding by Clarke et al., (2014) who
reported that poor road surfaces were considered a big threat to the riders. He also observed that
32.6% of the respondents in his study claimed that poorly maintained roads were one of the main

causes of motorcycle accidents.

This is supported by other studies conducted by Reeder et al (2006) that indicate increased
susceptibility to accidents and injuries by motorcycle riders due to human-related risk behaviour
such as hardly wearing safety helmets, driving under alcohol or drug influence, or driving above
the speed limits among factors. This supports finding of a study by Oluwadiya et al (2004) who
stated that over-speeding, careless overtaking, bad roads, sudden mechanical defects and alcohol
intake as major factors. This study does, however, show additional evidence of non-human

causative environmental and mechanical factors that account for close to fifty per cent, such as
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poor and slippery roads which are common in developing countries, and low lighting resulting in

low visibility for the rider.

Even with annual increases in motorcycle related accidents (Kenya Police Report, 2015), this study
corroborates the findings of Kumar 2011 that has seen increased accident prevention campaigns
that focus on motor vehicles as compared to motorcycles. These study findings show evidence that
there is insufficient focus on commercial motorcycles by law enforcers with less than 50% of
respondents having been stopped by police for law enforcement, security or license related
checkups. The findings from key informants further indicate that while there are policies and laws
in place that provide content (curriculum, automated theory exams, trained instructors) and
monitors the training of motorcycle and driving schools for certification of riders, mainstreaming

the curricula across all schools to ensure quality is important yet lacking.

Based on findings in this study and concurrently with previous literature on causes of accidents,
there is a need to encourage active accident prevention measures by riders such as adopting safety
procedures (wearing helmets, driving within the speed limits, not driving under alcohol or
substance influence, carrying one passenger and not more, overtaking correctly among others) in
a bid to significantly reduce motorcycle accidents. Engaging other road users such as private
vehicle owners and pedestrians in road safety is also key. This was also the finding of Nantulya
and Muli-Musiime (2011), observed that in Uganda, motorcyclists tend to over-speed and overload
their machines for quick returns. They further noted that this is as a result of recklessness,
indiscipline and lack of respect for other road users by the boda-boda motorcyclists who are mainly
youths. Additionally, there is also a need for increased lobbying for proper infrastructural
development that includes roads and lighting given that a significant number of accidents occur as

a result of the same.

The researcher concludes that various factors discussed under investigation influence motorcycle
accidents and calls for concerted prevention efforts by all key players in reducing motorcycle

related accidents in Embakasi.
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CHAPTER FIVE
SUMMARY CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

This chapter presents the summary of findings, conclusion and recommendations from the study.

Further areas of research are also highlighted.

5.2  Summary of Findings

The study’s broad objective was to examine the incidences and implications of road traffic

accidents among commercial motorcyclists in Embakasi area.

5.2.1 Prevalence of road traffic accidents among commercial motorcyclists in Embakasi
area

The study’s first objective was to determine the prevalence of road traffic accidents among
commercial motorcyclists in Embakasi area. The findings of the study revealed that road traffic
accidents among commercial motorcyclists were moderately prevalent with more than half of the
study respondents either having been involved in motorcycle accidents or knowing someone who
had been involved in a motorcycle road accident in the last twelve months. Most of these accidents
occurred during the night and resulted in both slight and severe injuries.

5.2.2 Factors responsible for road traffic accidents among commercial motorcyclists in
Embakasi area

The study established several key factors that contributed to accidents among commercial
motorcyclists in Embakasi area. These include poor safety habits/ behaviours, irresponsibility from
motorcycle riders, alcohol and substance abuse, exceeding speed limits or disregarding traffic
rules/flouting traffic rules and poor road conditions among others. While this study found that a
majority of respondents did not feel they rode motorcycles recklessly, human-related factors such
as exceeding speed limits, driving when tired or drunk, overtaking more than one vehicle or around
bend resulted in a high number of accidents. The study further established that most factors
responsible for road traffic accidents in Embakasi were preventable and maintains that positive
safety behaviours including wearing of safety helmets and reflective clothing, maintaining speed

limits and following traffic rules immensely reduce incidences of motorcycle accidents.
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5.2.3 Implications of road traffic accidents among commercial motorcyclists in Embakasi
area

The study findings established that while traffic accidents were not majorly reported, the causes
of the motorcycle accidents exposed motorcycle riders to high accident risks such as getting
knocked from behind and collisions. Collisions were a key risk with secondary data indicating they
could result in a serious loss of livelihoods, physical disability or even death. Integration of all
motorists and road users in accident prevention programs, as well as regular traffic
personnel/police checks and enforcement of road and traffic laws, will greatly reduce the number

of motorcycle related accidents.

5.3 Conclusions
5.3.1 Theoretical Conclusion

Most motorcycle accidents are caused by human error. They are as a result of over speeding, wrong
overtaking, cycling under influence of alcohol, and overloading among others. This occurs due to
the daily targets the riders are required to meet in order to have something to take home. Most of
the riders are in a hurry to drop the customers so that they can rush to get another. For this reason,
they over speed, overtake carelessly and sometimes take alcohol to take away the fear factor. This
means that most of these violations are committed with full knowledge of the rider. There was also
a correlation between accident involvement and motorcycle rider training where most of those who
had been involved in accidents had not gone through the formal training. This brings the need for
NTSA and the Traffic Department to ensure that all riders are trained and have rider’s licenses as

well as fully enforce the traffic laws in order to minimize motorcycle accidents.

Theoretically, most traffic law violators are normal, reasonable people who weigh the relative risks
and rewards associated with law violation before deciding to commit it. The decision to engage in
a particular behaviour is the result of a rational process, that is goal-oriented and that follows a
logical sequence. The intention of drivers to commit traffic violations is predicted by attitudes
toward this behaviour, and by sensation seeking, external locus of control, aggression and anxiety.
The possible reasons for the violation of traffic laws are in terms of costs and benefits, such as
being in a hurry, seeking excitement, trying to prove one's skill, or being in a bad mood. Road
traffic crash results from a combination of factors related to the components of the system

comprising roads, the environment, vehicles and road users, and the way they interact. Some of
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these factors contribute to the occurrence of a collision and are therefore part of crash causation
while other factors aggravate the effects of the collision and thus contribute to trauma severity.
The combination of illegal speed and alcohol use is significantly related to the occurrence of
motorcycle accidents.

5.3.2 Empirical Conclusion

5.3.2.1 Prevalence of road traffic accidents among commercial motorcyclists in Embakasi
area

The study concludes that while secondary data shows an increase in prevalence of motorcycle
related accidents, with motorcyclists reporting a high number or injuries, motorcycle riders
interviewed were indifferent with the rate of prevalence of motorcycle accidents by riders. One
reason may be that no major or serious accidents or human loss were highly reported in this study,
thrill associated with speed and minor accidents among cyclists, or the risk associated with the
injuries were low according to respondents perceptions. In this regard, motorcycle riders in this
area need to be aware of the levels of or severity of accidents involved and feel the need to reduce

them. Programs and policies that engage motorcyclists in prevention are therefore important.

5.3.2.2 Factors responsible for road traffic accidents among commercial motorcyclists in
Embakasi area

As regards the second objective, this study established that preventable factors are responsible for
most of the motorcycle related accidents. The study highlighted that police and traffic
administration support has been lacking or inconsistent with few police checks, riding motorcycles
with mechanical failures and reported cases of bribing police or avoiding roadblocks/police
checks. This goes back to looking at the training content for motorcycle riders and emphasis on
positive behavior modeling unlike the risk-taking behavior that is prevalent. While existing laws
can be punitive, re-modeling motorcycle road interventions will support to encourage increased
uptake of safety measures for accident prevention and supporting the traffic administration to
consistently manage and maintain proper positive habits such as regular police checks for
mechanical faults or licensing, wearing of safety helmets and reflective gear, maintaining speed

limits among others.
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5.3.2.3 Implications of road traffic accidents among commercial motorcyclists in Embakasi
area

As regards the third objective, where respondents were able to identify implications of motorcycle
accidents in Embakasi area. However, there was a disconnect with most respondents disagreeing
on whether the different implications had high levels of negative impact or not except for medical
costs, funeral costs and property damage. While this may reflect what they see and identify with
on a day to day basis, the need for increased identification of the repercussions of motorcycle
accidents by motorcycle riders will increase safety behaviors among them. Consequently, this
study concludes that while prevalence of motorcycle accidents is steadily increasing annually,
factors responsible for the accidents are interrelated. When it comes to reducing the prevalence of
accidents, one response is limiting and there is need for a multi-sectorial response that involves all
players such as private and public service vehicle owners, motorcycle riders, users, pedestrians,

law enforcers and policy makers.

5.4 Recommendations

Based on the findings and conclusions of the study, the following recommendations were made:

1. The government should establish a Data base of all boda boda operators in Kenya through
mandatory registration, refresher training and testing.

2. There is need to rewrite the Traffic Act to meet contemporary legal, safety standards and
improve the quality of enforcement operations by the National Police Service and the
National Transport and Safety Authority within the protections provided under Kenya’s
Constitution.

3. Effective implementation of the National Transport and Safety Authority (NTSA)
Regulations (Operation of Motorcycles) 2014.

4. The NTSA in partnership with the National Police Service, County Governments, Boda
boda Associations, SACCOs and other stakeholders should undertake concerted civic
education and public awareness campaigns on road safety to boda boda operators in all
counties in Kenya.

5. NTSA in conjunction with the National Police Service should carry out compliance and

inspections crack downs on riders who violate traffic rules including motorcycles operating
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5.5

without insurance cover, overloading, over-speeding, operating unregistered motorbikes,

riders without licenses, riding under the influence of drugs and alcohol.

. The County governments should formulate relevant by-laws and policies to govern and

regulate operations of the boda boda sector in their areas of jurisdiction.

. The County governments and other partners should also purpose through policy to offer

targeted support to the boda boda transport sub-sector in formation of Savings and Credit
Cooperatives Organizations (SACCOs), sponsoring rider trainings and public awareness
campaigns.

Motorcycle dealers and sellers should also ensure buyers of new motorcycles undertake
statutory registration with Kenya Revenue Authority/National Transport and Safety
Authority to help curb unregistered motorcycles.

Boda boda motorcycle owners should undertake insurance policy cover for their
motorcycles; employing professionally trained and certified riders; vetting and undertaking
criminal background checks on riders they employ. This will prevent the engagement of

minors to operate boda boda.

Areas for further research

Based on the findings of this study, the researcher recommends the following areas for further

research:

The study recommends extension of this research to other counties in order to provide a
complete national outlook of incidences and implications of road traffic accidents among

boda boda operators in Kenya.

Considering the rising trend in human-related causal factor of motorcycle accidents, there
is need to undertake further research to ascertain the quality of motorcycle training

curriculum and review where appropriate.

It will be necessary to carry out studies on boda-boda motorcycle riders and passengers
risk perceptions. This is in order to understand why people still more people are affected
in the boda-boda accidents.
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APPENDICES

APPENDIX I: INTERVIEW GUIDE FOR BODA-BODA RIDERS

Interviewer .................... Date of interview .................. Place...cooueeeeiiei

A: RESEARCH SITE INFORMATION
1. Constituency/Sub COUNtY.......ovvuiiii i,
B: BIO-DATA AND HOUSEHOLD INFORMATION
2. Gender:
Male () Female ()
3. Age <18 ( ) 18-24 ( ) 25-31( ) 32-38 ( ) 39-45( ) 46-52( ) 53-59 ( ) 60+ ()
4. Marital Status
Married () Single ()
Divorced () Separated ()
Widowed ()
5. Other (SPeCify). . .o
6. Level of Education
Certificate Level [ ]
Diploma Level [ ]
Bachelor’s Degree [ ]
Other (SPeCify). ..o e
7. Spouse’s level of education
Certificate Level [ ]
Diploma Level [ ]
Bachelor’s Degree [ ]
Other SPeCify....viii i
8. SPOUSE’S OCCUPALION. ...ttt et et et et e e e et eeee e e enaeeaaens
1. Household information:
a) Children: Number, GENdEr and QgES.........coiuieiiiiiiieiie et
b) Other members: Gender, Age.........ouiuiiuiirit i

c) Household main source of income and approximate expenditure per month in



d) How do your earnings help in family upkeep

e) Motorcycle ownership?

1. Employed as a driver on salary
2. Rented/ Hired
3. Owned

2. What job were you doing before becoming a boda-boda motorcycle rider?............cccceevvevvinenen.

[ ]

[ ]
[ ]

3. For how long have you been riding the motorcycle/boda-boda?

1. <lyrs.
2 yrs.
3 yrs.
4 yrs.
5 yrs.

o a ~ w D

> 6 yrs.

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

4. Are you trained as a motorcycle rider? Yes[ ] No[ ]

If yes, do you have a driving licence Yes [ ]

No[ ]

5. Did you start riding a motorcycle immediately you acquired your motorcycle licence?

Yes|[ ]

No[ ]

If no, how long did you stay without riding a motorcycle?

SECTION C: PREVALENCE OF MOTORCYCLE ACCIDENTS

1. Have you ever been involved in an accident that resulted to an injury to yourself or your

pillion passenger in the last 12 months (s)?

Yes|[ ]

If yes, how many accidents? (Please indicate in the table below)

No[ ]

S/No. | Cause of Time (day | Place ( highway | Severity Nature of
Accident or night) | or town streets) | (none, serious | L0sS)-
injuries, none,
slight human,
Injuries.) property)

2. Do you know anyone who has been involved in a motorcycle accident that resulted in an

injury in the last 12 months?
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Yes[ INo[ ]

If yes, kindly explain circumstances that led to the accident (Please narrate in detail)

3. How often do such motorcycle accidents occur in your area? (Tick one)
1. Onceinwhile [ ]
2. Regularly [ 1]
3. Allthetime [ ]
4. Notat all [ ]
4. What is the prevalence of motorcycle accidents in your area?
1. Very High [ 1]

2. High [ 1
3. Moderate [ ]
4. Low [ ]
5. Very low [ 1]

Briefly eXplain your reSpOnSe. ... ....ouiuit ittt

SECTIOND: FACTORS RESPONSIBLE FOR TO MOTORCYCLE ACCIDENTS

5. When riding a boda-boda motorcycle how often do you do the following?

factors

Not at all
Sometimes
Almost
always
Always

Wear bright /reflective clothing

Use day time headlights

Wear a protective jacket

Wear a helmet

Ride above 50 Kph

Ride while feeling tired

Ride while drunk
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Remember to use indicators

Overtake two or more vehicles at the same

time

Over speeding

Overtake at a corner

Overtake from the left

Reckless riding

Carry more than one passenger

Receive/make phone calls while riding

Poor road conditions the cause of motorcycle

accidents

bad weather conditions are the cause of

motorcycle accidents

Bribe traffic police officers

6. Would you please mention other factors responsible for motorcycle accidents in your area?

7. How often do traffic police stop you for inspection?
1. Veryoften [ ]

2. Often [ 1]
3. Rarely [ 1]
4. Notatall [ ]

Briefly explain yOoUTI TESPONSE ... ..ouuuintitiii e

8. From the list below, please identify the two major risks that you are exposed to while
riding your motorcycle.
1. Collisions while overtaking other road users[ ]

2. Being hit from behind by other road users (rear-end shunt)[ ]
3. Collisions with right-turning vehicles[ ]
4. Collisions with left-turning vehicles [ ]
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5. Poor riding technique leading to loss of control of the motorcycle[ ]

6. Over-shooting bends in the road[ ]

SECTION E: IMPLICATIONS OF MOTORCYCLE ACCIDENTS

9.  Please indicate the extent to which you Agree or disagree with the following statements
regarding the implications of motorcycle accidents.

USE THE SCALE OF 1-5 where 1=strongly disagree 2=disagree, 3=not sure, 4=agree,

5=strongly agree

Strongly
Agree

Agree

Not Sure
Disagree
Strongly
disagree

Reduction of working capacity

Physical disabilities

Burden of cost of medication,

loss of livelihoods

Loss of parents and guardians

Intangible costs (i.e., pain, grief and

suffering)

Medical costs, funeral costs, and

property damage

Psychological  distress i.e. Post-
traumatic stress disorder and major

depressive disorder

10. What are other implications of motorcycle accidents in your area?

11. Is there anything else that you would like to tell or share on motorcycle accidents in your

area?
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APPENDIX II: INTERVIEW GUIDE FOR TRAFFIC POLICE MANAGERS

INterviewer. .......ccoeeeeeeio. ... Date of interview ..................... Division.....oooeeeeeeiininnn...

SECTIONA: RESEARCH SITE INFORMATION

) R o) ST 7: 15 (0 0 VA 20 1 AR

SECTION B: EXPERIENCE AND TRAINING
2. Where did you attend your initial training?

1. Kenya Police College, Kiganjo [ ]
2. General Service Unit Training School[ ]
3. What is your rank?

Rank CPL SGT SISGT IP C. SP SSP

Tick

4. How many years have you served in the Kenya Police service?

Years 1-5 6-10 11-15 16 - 20 21-25 26 —30 Over 30

Tick

5. For how long have you been working in Traffic section under the current division?

1. < 1lyrs. [ ]
2. 2 yrs. [ 1]
3. 3 yrs. [ ]
4. 4 yrs. [ ]
5. 5 yrs. [ ]
6. > 6 yrs. [ ]

6. To what extent are you familiar with traffic offences?
1. Fully
2. Toagreatextend [ ]

3. To some extend

[ ]

[]
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4. Small extend [ ]
5. None [ ]
SECTION C: PREVALENCE OF MOTORCYCLE ACCIDENTS

7. Have there been motorcycle accidents in your division for the last 12 months (s)?

Yes|[ ] No[ ]

If yes, what factors led to the accidents (Please narrate in detail)

What was time, location, and description of the accidents?

Accident date

Accident time

Accident location

Weather conditions at time of accident

Road conditions at time of accident

Brief description of the accident, including
approximate speeds of all vehicles and

details of the areas of vehicle damage

Was the accident reported to the police? Yes/ No

If yes, what was the police station name

8. How often do such motorcycle accidents occur in your division? (Tick one)
1. Onceinwhile [ ]
2. Regularly [ ]
3. Allthetime [ ]
4. Notat all [ 1]
9.  What is the prevalence of motorcycle accidents in your division?
1. Very High [ ]

2. High [ 1
3. Moderate [ ]
4. Low [ 1]
5. Very low [ 1]
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Briefly eXplain your T@SPOMNSE. ... .uvett ettt e e et e e et et e e e e aeeeaeeaens

SECTIOND: FACTORS RESPONSIBLE FOR TO MOTORCYCLE ACCIDENTS

10. Indicate the extent to which you agree or disagree with the statements on the factors
responsible for motorcycle accidents in your division.
USE THE SCALE OF 1-5 where 1=strongly disagree 2=disagree, 3=not sure, 4=agree,
5=strongly agree

Factor
> o 3 > o
2 ® S b o 2
c @D D (9p) (@)] c [e))
o o e - @ (ST
= o (=) o 24 s 9
n < < Z ) n ©

Reckless riding

Over speeding

Pedestrians’ obstruction

Lack of proper training

Overloading,

Alcohol and Drug abuse

Non-adherence to rules and regulation,

Rider’s risk-taking behavior

Mechanical factors i.e. Faulty lights and
brake system failure

Poor road and bad weather conditions

Weak legal enforcement

Failure to use protective gear

Police behavior (Corruption)

Poor  government policies and

regulations in transport industry

Riders reckless culture

Would you please mention other factors responsible for motorcycle accidents in your division?



11. To what extent do boda-boda operators comply with the existing traffic laws and

regulations?
1. Toagreater extent] ]
2. Tosome extend[ ]
3. Small extend[ ]
4. Notatall[ ]

12. How often do you carry out motorcycle inspections in your division?
1. Atleastonceaday [ ]

2. Atleast once aweek [ ]
3. Atleastonce amonth [ ]
4. Never [ ]

How effective are the inSpection Operation .............c.ooeviriiiiinieieiniiiieiieneaeenenns.

13. On average how many motorcycle accidents occur in your division in a month?

1. Lessthan?2 [ ]
2. 2to5 [ 1
3. 6to10 [ ]
4. >10 [ ]

SECTION E: IMPLICATIONS OF MOTORCYCLE ACCIDENTS

14. Please indicate the extent to which you Agree or disagree with the following statements
regarding the implications of motorcycle accidents. USE THE SCALE OF 1-5 where

1=strongly disagree 2=disagree, 3=not sure, 4=agree, 5=strongly agree

[} [<5}
(@] =} — o o
c 3 3 n (=) S o
o o o — © o ©
o n b
s o =) [S) 2 s @
n < < p a) »n_ o

Reduction of working capacity

Physical disabilities

Burden of cost of medication,

loss of livelihoods

Loss of parents and guardians
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Intangible costs (i.e., pain, grief and

suffering)

Medical costs, funeral costs, and

property damage

Psychological  distress i.e. Post-
traumatic stress disorder and major

depressive disorder

Crime

Reduced incomes

School dropouts

Medical expenses

15. Please mention other implications of motorcycle accidents?
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APPENDIX I1I: INTERVIEW GUIDE FOR THE MEDICAL OFFICER
Interviewer .................... Date of interview .................. Place....ooooeeooo
CoNSHItUBNCY/SUD COUNLY . ... .o e e e e

Name of the Hospital............................. Level o
1. How long have you worked as a medical officer in this facility?

1. <lyrs. [ 1]
2. 2yrs. [ 1]
3. 3yrs. [ 1]
4. 4yrs. [ ]
5. 5yrs. [ ]
6. >6yrs. [ 1]

2. How many cases of motorcycle rider’s accidents do you attend to per week?

1.0-5 [ 1]
2.5-10 [ 1
3.10-15 [ 1
4.15-20 [ ]
5>20 [ ]
3. How many of the above cases were fatal?
1. None [ ]
2. 0-1 [ 1]
3. 12 [ 1
4. 3-4 [ 1

4. What type of motorcyclist’s accident injuries do you usually handle at your facility?
1. Headinjury[ ]
2. Broken limb[ ]
3. Spinal injury[ ]
4. Roadrash [ ]
5. How many motorcycle fatalities were recorded in the last 12

00101 0118 Y2 T TR TTRTRRRRRRRRR
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5. What is the average cost of treating non-fatal accidents?

1. Ksh.2,000 [ ]
2. Ksh.5000 [ ]
3. Ksh.8,000 [ ]
4. Ksh.11,000 [ ]
5. > Ksh. 13,000 [ ]

6. How many of the above cases were catered for by insurance cover?
1. None [ ]
2. Some of them[ ]
3. Halfofthem [ ]
4. Most of them [ ]
5. Allofthem [ ]
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APPENDIX IV: INTERVIEW SCHEDULE FOR THE NTSA DIRECTOR ROAD
SAFETY

Interviewer .................... Date of interview .................. Place.....ooeeeeeee i

Constituency/Sub county.................... Designation...........ouiiriieiiii i,
1. How long have you worked with NTSA. ... ..o e,

2. Is there a harmonized motorcycle inspection and certification system including inspection
centers?
Yes|[ ] No[ ]

Ifyes, please eXPlain. ... ...c.ooiriiniiitii e e
3. Has your organization harmonized riders training and testing system

Yes|[ ] No[ ]
I yes, how effective are the SYStems...........coveriiiiiii e,
4. Do you conduct Road safety audits?
Yes|[ ] No[ ]

If yes, how often? (Tick one)
1. Onceinwhile [ ]
2. Regularly [ ]
3. Allthetime [ ]
4. Notat all [ 1]
How effective are the audits...........o.oiiiiii i

5. Do you carry out Information campaign focused on motorcyclist’s risk factors
Yes|[ ] No[ ]
If yes, please mention the type of campaigns..............

6. Indicate the extent to which you agree or disagree with the statements on the factors
responsible for motorcycle accidents. USE THE SCALE OF 1-5 where 1=strongly
disagree 2=disagree, 3=not sure, 4=agree, 5=strongly agree
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Factor

Strongly

Agree

Agree

Not Sure

Disagree

Strongly

disagree

Rampant violation of road safety
regulations (speed limits, helmet and
seat belt wearing, driving while
exceeding BAC, use of mobile phones

while driving, etc.).

Lack of funding, capacity and
ineffective coordination of road safety

work

Low quality and poor access of road

safety data

Lack of knowledge of the social impact
of crashes and effectiveness of

interventions

Improperly trained, unlicensed drivers
contributing to crashes

Defective vehicles contributing to

crashes

Unsafe use of roads by all road users
(due to poor attitude, inadequate road

safety knowledge)

High involvement of VRUs in traffic

crashes

Poor RTI victim rescue, first aid and

access to emergency medical services

Increasing use of motorcycles and
involvement of riders in fatal and

serious injury crashes
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Alcohol and Drug abuse

Poor road and bad weather conditions

Weak legal enforcement

Police attitude and behavior

(Corruption)

There is poor coordination across
agencies to achieve the desired focus on

results

Improper road layout both at links and

junctions

Inadequate street lighting in urban areas

Lack of traffic control devices at critical

locations

Inadequate provision for pedestrians at
traffic signals,

Inadequate shoulder width for use by

non-motorized and disabled vehicles

Inappropriate and inadequate road
crossing facilities for pedestrians,

Inadequate bus stop design and

inappropriate location

Inefficient enforcing institutions

7. Do the safety standards and rules and related compliance regimes clearly address the safety
priorities of motorcyclist to achieve the desired focus on results?
Yes|[ ] No[ ]

If yes, how effective are they in addressing the motorcyclist’s safety priorities

8. Are interventions being coordinated vertically between national and county agencies to
achieve the desired focus on results?
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If yes, how effective is the Coordination.................oeiiiiiiiii i,

9. Isroad safety regularly promoted to achieve the desired focus on results?
If yes please explain hoW. ... ..o

10. Are systematic and regular safety inspections undertaken to quality assure adherence to the
specified motorcycle safety standards and rules to achieve the desired focus on results?
Yes|[ ] No[ ]

If yes, please mention the type of safety inspection undertaken........................ooeeeennnn.

11. Do you conduct surveys on road user and community attitudes to road safety interventions to
achieve the desired focus on results?

IEyes, hOW Often. ...

12. Does the government and other relevant stakeholders effectively contribute to the funding
and resource allocation safety programmes?

13. Is there a standardized road safety curriculum for motorcyclists?

Yes|[ ] No[ ]

14. Do you conduct Information campaigns focused on motorcyclists, PSV operators, drivers and
other road users
Yes|[ ] No[ ]

If yes, how often? (Tick one)
1. Once inwhile [ ]
2. Regularly [ ]
3. All thetime [ ]
4. Not at all [ ]
15. How often do you carry out motorcycle safety audits and enforcement of safety laws?

1 Once inwhile [ ]
2 Regularly [ 1]
3. All thetime [ ]
4 Not at all [ ]
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16. What is the prevalence of road traffic accidents among motorcyclists in Embakasi area,
Nairobi County?
1. Increasingly high [ ]

2 Low [ ]
3. High[ ]
4 Very low [ 1]

17. Do you monitor driving schools?
Yes|[ ] No[ ]

If yes, briefly eXplain. ... ...oouiiiiii e
8. In your opinion, how can you rate the quality of education provided by the driving schools?

1. Very good [ ]

2. Poor [ ]

3. Good [ ]

4. Very poor [ 1]

10. Does your office prepare curriculum for training of motorcycle riders?
Yes|[ ] No[ ]

13. What measures have you put in place to ensure quality training is offered by the driving
schools to motorcyclists?

14. What policies have the Authority put in place to ensure effectiveness of training of
motorcyclists?
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APPENDIX V: FOCUS GROUP DISCUSSION GUIDE FOR DRIVING SCHOOL
OFFICIALS

Interviewer .................... Date of interview .................. Place. ...
CONSHItUCNCY/SUD COUNLY . ...ttt ettt e e et et et et et et et e e e e e eaeenans

Name of the Driving SChool....... ..o e

1. Is your driving school registered

1. National Government [ ]
2. County government [ 1]
3. NTSA [ 1]

4. Other, specify.......cccoveviiiiiiiiiiiiiiinin..
2.What type of driving classes does your school offer?
1. heavy commercial [ ]
2. Lightvehicles[ ]
3. Motorcycle [ ]
4. Other, specify ......coooviiiiiiiiiiiiiiii
3. Do you have well trained and certified instructors to offer driving lessons for the above

classes?
Yes|[ ] No[ ]
4. Do you use government training curriculum in your trainings for motorcycle driving lessons?
Yes|[ ] No[ ]
5. Is the curriculum standardized?
Yes|[ ] No[ ]
If yes, bywho..................ooone

6. In your opinion, is the curriculum effective?
Yes|[ ] No[ ]

If no, Please explain briefly.............

7. What are the requirement one has to fulfill before he/she is issued with a riders licence?
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8. Do you have adequate motorcycle for the students that are currently registered in your
school?
Yes|[ ] No[ ]

I YES, HOW MANY.... . i e
9. What is the instructor to student ratio in your school?
10. To what extent are you familiar with traffic offences?
1. Fully [ 1]
2. To agreat extend [ ]

3. To some extend [ ]
4. Small extend [ ]
5. None [ 1]

12. In your opinion, is the government doing enough to ensure there is quality of training of
motorcycle riders?
Yes|[ ] No[ ]

If yes, please explain how....... ...
13. What policies do you think the government should implement to enhance quality of training
of driving schools?
14. What are the main factors responsible for motorcycle accidents in the area?

15. What are the implications of motorcycle accidents in the area?
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APPENDIX VI: CONSENT FORM

My name is Samson Maghanga. | am a Masters of Arts student in Security Management at Egerton
University. | am currently conducting a research on the incidences and implication of commercial
motorcycle accidents in Embakasi area Constituency, Nairobi County. | would like to inform you
that you have been selected for the survey as a respondent to provide information that I believe
will be resourceful in understanding the problem of motorcycle accidents in the Constituency.
Your candid and honest information will be useful to this research. | assure you that the
information you provide will be treated as confidential and used only for the purpose of research.

To this extent, | will not keep a record of your name or address or any leading identification
documents. You have the right to stop the interview at any time or to skip any questions that you
don’t want to answer. There are no right or wrong in this research. Your participation is completely
voluntary. The interview will take approximately 45 minutes to complete. Do you agree to be

interviewed?

Please sign here as surety of your consent Sign Date

Thank you for your participation.
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APPENDIX VII: RESEARCH PERMIT

THIS IS TO CERTIFY THAT: Permit No : NACOSTI/P/18/53618/26066
MR. SAMSON MAGHANGA HAWA Date Of Issue : 9th October,2018
of EGERTON UNIVERSITY, 0-506 Fee Recieved :Ksh 1000

NAIROBI, has been permitted to conduct
research in Nairobi County

a,

on the topic: INCIDENCES AND
IMPLICATIONS OF ROAD TRAFFIC
ACCIDENTS AMONG COMMERCIAL
MOTORCYCLISTS IN EMBAKASI AREA,
NAIROBI COUNTY :

for the period ending:
9th October,2019

Director General
ational Commission for Science,
Technology & Innovation

Applicant's
Signature
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APPENDIX VIII: RESEARCH AUTHORIZATION

N

e g

NATIONAL COMMISSION FOR SCIENCE,
TECHNOLOGY AND INNOVATION

Telephone:+254-20-2213471. NACOSTI, Upper Kabete
2241349.3310571.2219420 Off Waiyaki Way
Fax:+254-20-318245.318249 P.0O. Box 30623-00100

Email: dg@nacosti.go.ke NAIROBI-KENYA

Website : www.nacosti.go.ke
When replying please quote

ret: No. NACOSTI/P/18/53618/26066 pae: 9™ October, 2018

Samson Maghanga Hawa
Egerton University

P.O. Box 536-20115
NJORO

RE: RESEARCH AUTHORIZATION

Following your application for authority to carry out research on “Incidences and
implications of road traffic accidents among commercial motorcyclists in Embakasi
area, Nairobi County” 1 am pleased to inform you that you have been authorized to
undertake research in Nairobi County for the period ending 9" October, 2019.

You are advised to report to the County Commissioner and the County Director of
Education, Nairobi County before embarking on the research project.

Kindly note that, as an applicant who has been licensed under the Science, Technology
and Innovation Act, 2013 to conduct research in Kenya, you shall deposit a copy of the
final research report to the Commission within one year of completion. The soft copy
of the same should be submitted through the Online Research Information System.

¢ o
. < rrrBA
/B/ON IFACE WANYAMA

}¢ FOR: DIRECTOR-GENERAL/CEO

Copy to:
N COUNTY COMMISSIONER

L NAIROBI ¢
The County Commissioner®App ~oved P. 0. Box :;mzijg)ovlg(;ryr«m

Nairobi County. ’3%& njre)roig TEL: 341666

The County Director of Education
Nairobi County.
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APPENDIX IX: RESEARCH AUTHORIZATION

E5< e =3 VLY
Republic of Kenya
MINISTRY OF EDUCATION
STATE DEPARTMENT OF EARLY LEARNING AND BASIC EDUCATION

Telegrams: “"SCHOOLING", Nairobi REGIONAL COORDINATOR OF EDUCATION
Telephone; Nairobi 020 2453699 NAIROBI REGION
Email: rcenairobi@gmail.com NYAYO HOUSE
cdenairobi@gmail.com P.O. Box 74629 — 00200
NAIROBI

When replying please quote

Ref: RCE/NRB/RESEARCH/1/64/VOLL.I Date: 11t October, 2018

Samson Maghanga Hawa
Egerton University

P. O.Box 536 ~ 20115
NJORO

RE: RESEARCH AUTHORIZATION

We are in receipt of a letter from the National Commission for Science,
Technology and Innovation regarding research authorization in Nairobi County
on “Incidences and implications of road traffic accidents among commercial
moftorcyclists in Embakasi area, Nairobi County-".

This office has no objection and authority is hereby granted for a period ending
9th October, 2019 as indicated in the request letter.

Kindly inferm e Sub County Director of Education of the Sub County you

~<

Copy to: Director General/CEO
National Commission for Science, Technology and Innovation

NAIROBI
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