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Abstract

Motorcycle Rickshaws (MRs) are motorcycle driven three-wheeled paratransit
vehicles that appear to be the largest informal public transport mode in Pakistan.
There are widespread public concerns about their negative effects on safety, traffic
flow, and air and noise pollution, but little relevant research or government policy
exists because of the lack of registration systems for these vehicles and under-
reporting in police crash data. In response to this identified gap in knowledge, this
doctoral program was undertaken to: (1) examine the road safety aspects of MRs,
and (2) identify appropriate policy measures and strategies that could improve the
road safety of MRs.

Stuckey, LaMontagne, and Sim’s (2007) ‘Occupational Light Vehicle (OLV)
use systems model’ was adapted to develop an ‘MR Systems Model’ with five levels:
the road crashes, injuries and fatalities; the vehicle; the external physical work
environment; MR driver work patterns; and the policy environment. Four studies
were conducted to better understand MR safety at each of these levels. Study 1 was
a retrospective analysis of ambulance data, which addressed Research Questions 1
and 2: What is the size of the MR crash problem? and What are the characteristics of
MR crashes? In Study 2, 500 MRDs were observed at signalised intersections in
Lahore to answer Research Question 3: What are the characteristics of MRDs
(motorcycle rickshaw drivers) that influence the road safety of MRs? Further
information relevant to this research question was collected in Study 3, where 300
MRDs were surveyed in Lahore to better understand their sociodemographic
characteristics, work patterns and road safety knowledge, attitudes and practices.
The final study was a qualitative investigation, where 46 key stakeholders were
interviewed to identify potential road safety and transport policy measures for MRs

(Research Question 4).

The program of research demonstrated that MR crashes are a significant and
growing road safety problem in Pakistan. Rickshaws (both MRs and Auto-rickshaws)
were the third most frequent vehicle type involved in road crashes that ambulances
attended in Punjab Province during 2011 and 2012. In 2014-2015 rickshaws had
overtaken motorcycles, to become the second most frequent vehicle type in these

crashes. This finding was confirmed in the driver interviews, where nearly three-
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quarters of MRDs reported being involved in road crashes during the last 12 months,
and a similar proportion admitted being at-fault in these crashes. The analysis of
ambulance Emergency Response Forms (ERFs) from 500 MR crashes across Lahore
in 2014 revealed that more than 80% were multi-vehicle crashes, with two-thirds
involving motorcycles and pedestrians. Among the single-vehicle crashes, about half
involved the MR overturning, which increased the odds of moderate, severe and fatal
injuries by 8.7 times. MR crashes occurred in all major towns and on all road types

(major, arterial and collector roads) across Lahore.

A range of driver and vehicle characteristics of MRDs and MRs were identified
that influence the road safety of MRs. Many MRDs were younger than the minimum
driver licensing age of 18 years in Pakistan. Almost a quarter of MRDs were judged
to be underage in the observational survey, and 18% of those interviewed were
underage, with some starting MR driving at 9 or 10 years of age. The odds of being
involved in a self-reported crash were more than three times greater for the MRDs
who admitted being underage compared to those aged over 27. However appearing
to be underage was not associated with a higher rate of traffic conflicts in the
observational study, suggesting that the mechanism underlying the increased crash

involvement of younger drivers was not more frequent violation of traffic signals.

Less than 10% of drivers reported holding a valid motorcycle licence, and none
of the drivers were observed wearing a helmet. While these factors may influence the
safety of MRs, the low frequencies prevented this hypothesis from being tested.

Traffic violations by MRDs were prevalent and were a significant risk factor
for traffic conflicts and crashes. More than half of MRDs were observed committing
various traffic violations. Violating the red signal was associated with a ten-fold
increase in the odds of a traffic conflict, while leaving when the signal was turning
from ‘yellow to red’ and ‘yellow to green’ both increased the odds by about 2.5
times. The survey data showed that the odds of self-reported crash involvement was
significantly higher for MRDs who reported having more than 10 traffic violations in

the last year, compared to those reported less than 10.

The engineering experts interviewed expressed concern regarding mechanical
and engineering defects in MRs and their lack of safety features. The survey
confirmed that structural and design modifications to the MR were associated with

increased odds of self-reported crash involvement. The presence of a bulky music
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system was also significantly associated with crash involvement, potentially because

of the obstruction of the rearward view caused by the fitting of these systems.

While more than half of the MRs were overloaded with more than the nominal
six passengers (from 7-15 passengers including children), the analyses found
overloading was not significantly associated with observed traffic conflicts or self-
reported crashes. Nevertheless, overcrowding may contribute to the severity of crash
outcome, given the media reports of crashes in which large numbers of MR

occupants were severely injured or killed.

Over half of MRDs had no formal education, were supporting large families
(6-10 members) and operating rented or leased vehicles. Operating rented vehicles
increased the odds of crash involvement compared to owned or leased vehicles.

The interviews with government officials revealed that the government has no
workable transport or road safety policy for MRs, and is struggling to find an
appropriate solution. While there have been government attempts to ban MRs, their
dominant role in the public transport sector and the economy cannot be overlooked.
They operate across Pakistan, providing mobility and transportation to millions of
people throughout the country, and thousands of people earn their livelihood from
this sector. For these reasons, the stakeholders suggested that MRs should continue
to operate, but under a well-defined system and structure. The experts proposed
policy measures and strategies related to MR registration, transport and road safety
policies, manufacturing standards, overloading, feeder service and transport system,
and MRDs’ road safety behaviours, licensing standards and underage driving.

The research identified several organizational gaps among various
governmental departments in Pakistan, and proposes measures to improve traffic
enforcement and road safety policing, the driver licensing and vehicle safety
inspection systems, and the ambulance data, which could assist to improve the
overall road safety situation in Pakistan. Moreover, this research attempted to
measure the scale of the MR sector in Pakistan, and outlines some major
socioeconomic issues associated with this sector. Thus, this research addresses a
significant national transport, road safety and social issue, and provides a balanced
approach and opportunity for all stakeholders to determine the future of MRs in
Pakistan.

Future research is needed to investigate if factors found to be prevalent in this
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research contribute to crash risk and injury severity (e.g. overloading, underage
driving, unlicensed driving, vehicle characteristics), and by what mechanisms. The
suitability and adaptability for Pakistan of improved approaches to driver licensing
and management (graduated driver licensing, demerit point schemes), and modern
vehicle safety inspection regimes require further investigation. The current research
examined the road safety aspects of MRs from a public health and injury prevention
perspective. Future studies could focus on identifying vehicle engineering solutions
to make MRs safer and environmentally friendly.

From a global perspective, safer and better quality paratransit modes can bridge
the gap between the formal and informal transport sectors. A comprehensive
understanding of the safety, planning, policy, operational and socioeconomic issues
related to MRs as an informal public transport mode in Pakistan, can assist other

low-and-middle-income countries to plan and regulate similar transport modes.
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Chapter 1: Introduction

This chapter presents an introduction and overview of the current research
program, which aims to examine the road safety aspects of Motorcycle Rickshaws
(MRs) in Pakistan. The major contents of the chapter include: an overview of the
road safety and public transport situations across the world and specifically in
Pakistan; the rationale of this research; research aims and questions; the research
plan and methodology; and the scope of this research program. The key concepts
extensively used in this research are also defined in this chapter, and it concludes

with an outline of the whole thesis.

1.1 ROAD TRAFFIC CRASHES AND INJURIES

Road traffic crashes and injuries are a major public health concern globally.
Every year road crashes cause more than 1.2 million fatalities, and 20-50 million
injuries across the world (World Health Organization, 2015). Young people aged 15-
29 years and 15-44 years are over-represented in the crash data worldwide. Young
adults aged 15-44 years account for 59% of all traffic-related fatalities, and 77% are
males (WHO, 2013, 2015). Losses associated with road crashes are numerous, and
they place a heavy burden on individuals, society and the national economy
(Bowman, Fitzharris, & Bingham, 2013; Dalal, Lin, Gifford, & Svanstrom, 2013;
WHO, 2009, 2011, 2013, 2015).

The burden of road crashes and injuries is disproportionately distributed. High-
income Countries (HICs), with 15.6% of the world’s population and 52.1% of the
total registered vehicles, account for 8.5% of global road fatalities. Conversely, Low-
and Middle-income Countries (LMICs) with 84.5% of the world population and
47.9% of the total registered vehicles, comprised 91.5% of the world road fatalities
(Bowman et al., 2013, WHO, 2015, 2009, 2011). It is estimated that by 2030, road
fatalities will increase by 127% and 68%, respectively, in Africa and the Southeast
Asian regions, whereas a 36% decrease in road fatalities is predicted in the European
Union region (Bowman et al., 2013; Mathers & Loncar, 2006; Watkins & Sridhar,

2009). Growing population, urbanization and motorization rates, rising economic
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disparities, and weak law enforcement are some of the major reasons for increasing
road crashes and injuries in LMICs (Aeron-Thomas & Jacobs, 2011; UN-Habitat,
2013).

The HICs have been successful in reducing road trauma to a great extent,
because they have recognized the importance of this issue at an early stage, and have
adopted appropriate road safety policies, strategies and legislation (Bowman et al.,
2013; WHO, 2009, 2011). However, road safety does not seem to be a priority in the
majority of LMICs, so the burden of road trauma is hindering their efforts to achieve
the Millennium Development Goals (MDGs) pertaining to road safety and
sustainable transport system (Bowman et al., 2013; Mohan, 2002, 2008; Watkins &
Sridhar, 2009; WHO, 2015). This is particularly true in those LMICs where
investment in road safety is not commensurate with the scale of road trauma problem
in these countries, and which are struggling with many other socioeconomic and
development challenges. Evidence suggests that road crashes and less focus on road
safety in LMICs are costing an estimated up to 5% of their Gross Domestic Product
(GDP), compared to an estimated 3% of GDP losses in road traffic injuries and
fatalities globally (WHO, 2015).

On 25 September 2015, the United Nations (UN) adopted the Global
Sustainable Development Goals (SDGs), which built on the MDGs, and specifically
address the road safety issue globally (United Nations, 2015; Wismans, Skogsmo,
Nilsson-Ehle, Lie, Lindberg, & Thynell, 2016). The SDGs aim to improve road
safety by reducing global road fatalities and injuries by up to 50% by 2020, and
promoting access to safe, affordable, accessible and sustainable transport systems for
all by 2030 (United Nations, 2015; Wismans et al. 2016).

1.2 ROAD SAFETY AND PUBLIC TRANSPORT IN PAKISTAN

Like many other LMICs, Pakistan is facing a growing burden of road crashes
and injuries. Pakistan along with nine other world’s most populous countries (China,
India, USA, Indonesia, Brazil, Nigeria, Bangladesh, Russian Federation & Japan)
accounts for 56% of global road fatalities, and an estimated 25,781 road fatalities
occurred ac