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ABSTRACT

Traffic congestion has severe effects on the economy, human well-being,
safety and environment and almost all countries of the world either developing or
developed are somehow affected by its adverse impacts. Lahore as a Metropolitan
City faced numerous problems because of traffic congestion which puts direct effect
on number of economic activities. Numerous studies have been performed in the past
to estimate the congestion costs. However this study mainly focuses on the
estimation of individual costs due to traffic congestion and the effects of socio-
demographic factors on individual congestion costs of private motorized vehicle
users. In this study proposed individual traffic congestion cost equation to estimate
the costs whereas some statistical test i.e. ANOVA and T-test have been used to
identify the effects of socio-demographic factors on individual congestion costs. This
study is totally based on the primary data which was collected through filling of
questionnaire from the respondents. The sample size for this study was 282 with
confidence level 95% and sampling error 6%. The results of the study revealed that
the individual congestion costs of the respondents lies between 22 Rs per day to 793
Rs per day. ANOVA and T-test suggests that that all the socio-demographic factors
are effective in estimating the individual congestion costs. This research also
revealed that the respondents who owned a car have more individual congestion
costs as compared to the one who owned a motorbike. The expected contribution of
this study will help the private motorized users to anticipate their cost so that they
can effectively manage their vehicle expenses. Moreover it will also encourage
people to change their travel behaviour to use transport effectively in their daily

activities.



ABSTRAK

Kesesakan lalu lintas memberi kesan yang teruk terhadap ekonomi,
kesejahteraan manusia, keselamatan dan persekitaran dan hampir setaip pelusuk
negara di dunia sama ada negara membangun atau negara maju turut terjejas oleh
kesan yang tidak baik akibat kesesakan lalu lintas. Di Bandar Lahore atau lebih
dikenali sebagai Kota Metropolitan menghadapi masalah kesesakan lalu lintas yang
teruk telah memberi kesan secara langsung kepada jumlah aktiviti harian ekonomi.
Banyak kajian telah dilakukan pada masa lalu untuk menganggarkan kos kesesakan.
Walau bagaimanapun kajian ini terutamanya menumpukan pada anggaran kos
individu disebabkan oleh kesesakan lalu lintas dan kesan faktor sosio-demografi
terhadap kos kesesakan individu pengguna kenderaan bermotor swasta. Dalam kajian
ini, cadangan persamaan kos kesesakan lalu lintas individu untuk menganggarkan
kos manakala beberapa ujian statistik iaitu ANOVA dan ujian T telah digunakan
untuk mengenal pasti kesan faktor sosio-demografi terhadap kos kesesakan individu.
Kajian ini adalah berdasarkan data utama yang dikumpulkan melalui pengisian soal
selidik dari responden. Dalam kejian ini, bilangan sampel untuk adalah 282 dengan
tahap keyakinan 95% dan ralat persampelan 6%. Hasil kajian menunjukkan bahawa
kos kesesakan individu responden terletak antara 22 Rs sehari hingga 793 Rs per
hari. ANOVA dan T-ujian mencadangkan bahawa semua faktor sosio-demografi
adalah berkesan dalam menganggarkan kos kesesakan individu. Kajian ini juga
mendedahkan bahawa responden yang memiliki kereta mempunyai kos kesesakan
individu yang lebih tinggi dibandingkan dengan yang memiliki motosikal. Akhir
kata, sumbangan yang diharapkan dari kajian ini akan membantu pengguna bermotor
swasta untuk menjangka kos mereka supaya mereka dapat menguruskan
perbelanjaan kenderaan mereka dengan berkesan. Selain itu ia juga akan
menggalakkan orang ramai untuk menukar tingkah laku perjalanan mereka untuk

menggunakan pengangkutan dengan lebih berkesan dalam aktiviti harian mereka
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CHAPTER 1

INTRODUCTION

1.1 Introduction

From the last three decades, rapid urbanization and growth brought hazardous
issues in the world mainly to the developing countries. Many issues come in the way
like traffic congestion, lack of funds for basic services, affordable housing and
declining infrastructure (UN, 2015) which can be termed as public issues. Traftic
congestion is causing drastic negative impacts mainly in urban areas due to increase
in vehicle occupancy and inefficient public transport. The traffic congestion tends to
delay, hinder and counterproductive for numerous economic activities in the city
(Ali, Adnan, Noman, and Baqueri, 2014). It also hurt routine life of people;
individual time delays, and additional cost of business activities from the workforce,

supplier and customer markets (G Weisbrod, Vary, and Treyz, 2003).

The studies on traffic congestion related problems are examined under
various areas, for example, environmental conditions and well-being. Conversely
economic loss due to traffic congestion is also investigated in number of ways.
Jonathan Levy and others in 2010 studied and described the negative impacts of
traffic congestion on public health and determined how these impacts compare in
magnitude to the economic cost (Levy, Buonocore, and Von Stackelberg, 2010). The
study conducted by Australian Government, Department of Transport and Regional
Service, estimated congestion cost of about USD 10 Billion which mainly include
operating cost, private time cost and business time cost for all Australian cities
(BTRE, 2007). In context of Pakistan, Faiq and others in 2012 studied and
investigate the factors like encroachment on road, less parking facilities etc. of traffic
jams in Karachi and determine its impact on performance of economy (Matin,
Herani, & Warraich, 2012). Similarly another study which was conducted by Mir

Shabbar Ali and others in 2014 estimated the traffic congestion cost on major arterial



in Karachi indicates that nearly 9000 USD were lost daily due to traffic congestion
(Ali et al. 2014). The cost comprises travel time and fuel consumption. The
methodology was based on collected data through tracking system and through

SOC10-eCONOMIC SUrveys.

The mega city like Lahore is also facing similar traffic jam problems, and
there is no such efforts have been made to estimate the economic losses due to these
congestions on major roads which are affecting social life as well as their business
life. As during peak hours mostly people stuck in traffic congestion lost their
precious time and money which indirectly reduced their productivity for work and
make them stressful throughout the day. In addition, there are limited studies that
estimate individual congestion costs for private motorized users. So, this research
was designed to identify the factors that affect productivity for motorized user due to
traffic congestion. Lahore a metropolitan city with a lot of traffic problems is chosen

as a case study for this research.

1.2 Problem Background

The residents of Lahore witness that the density of traffic has substantially
increase since last decade and it is common now to stuck in heavy traffic jams even
if commuter wants to cover a small distance. The reason behind the increase of
traffic congestion in Lahore is mainly because of increase in car ownership and
inward migration of people to avail diverse opportunities. The dominance of private
car usage within city is likely to increase further as a result of rise in household
income with occurrence of traffic congestion and high consumption of fuel (Harriet,

Poku, and Emmanuel, 2013).

Traffic congestion has severe effects on the economy, human well-being,
safety and environment. Almost all countries of the world either developing or
developed are somehow affected by its adverse impacts (Golob & Regan, 2000).
Lahore is a Metropolitan City which faced numerous problems because of traffic

congestion and it puts direct effect on number of economic activities (Ali et al.



2014). The major portion of economy is linked with those workers who spend time
for business activities and when congestion happened the workers in metropolitan
areas delay in response which put adverse impacts on their economic activities
(Matin et al, 2012), like most of the people in Lahore are working class so due to
these congestion they cannot reach their work on time which result in economic loss
in term of salary deduction for them. The productivity level reduces and interrupts
due to traffic congestion which is a symbol of economic depression (Weisbrod, et al.
2017).Similarly, for the companies who are running online delivery business also
received a lot of loss due to these congestion as they cannot deliver their items on
time. Moreover, the people who are running their business will not get on time
towards their destination faced economic consequences. This congestion also reduces
the work efticiency as people stuck for so long which make them more frustrated and
stressful. In addition, motorized users who stuck for so long in traffic consume more
fuel and due to slow movement of vehicle and continuous foot on engine put

pressure on engine which also increase the maintenance cost of vehicle.

Although the experts are working to reduce traffic flow in Lahore by
introducing Mass Transit System and other public transport services, the congestion
happens often everywhere and put economic pressure on working class. Throughout
the world number of studies performed to resolve these issues like McKinnon in
2016 focuses on logistical problems due to the traffic congestion (Mckinnon, 2016).
Another study in Bangladesh was conducted to estimate the congestion cost which
include environmental, vehicle operating cost, social cost and travel time (Khan and
Rashedul Islam, 2013). Beside this, one study was performed in Lahore regarding the
economic loss due to traffic congestion and its impact on environment and other
things which mainly includes time wasted, average earning of driver and fuel
wastage (Hassan, 2017). Most of the studies that were performed in Lahore regarding
traffic jams are related to environmental impacts like air quality monitoring of PM3 s
and PM;, in oldest market of Lahore (Moneeza Abbas, Ramsha Javed, Zunaira
Javed, 2011) and others but no one calculated the individual congestion costs for

private motorized users.

All the above mentioned studies helped in dealing the economic issues but

these methods cannot be successful to estimate costs for individual motorized traffic



users due to traffic congestion as all the studies related with the overall traffic
congestion costs of the area and the effects on drivers and income and there is a need
to study the costs that workers or people who are doing business spent during traffic
congestion and the factors that are affecting individual motorized vehicle users due
to these congestion. Also previous models calculated the cost of one or two factors
for overall area but no one calculated the cost for individual motorized users

especially their productivity time.

1.3 Problem Statement

Lahore is a hub of activities with diverse culture and economic activities.
With the increase in population and vehicle ownership, the blockage on roads can be
seen everywhere particularly on major roads during peak hours which not only
disturb the social life of the residents but also affect their economic activities in term
of productivity. For example, traffic congestion increase the travel time which causes
time delay and loss working hour’s results in productivity reduction (Matin et al,
2012). Similarly, this congestion made people more stressful which not only affect
their health but also reduce work efficiency. Moreover, the vehicles stuck in traffic
jams also consumed more fuel and it also exerts pressure on engine which will
increase maintenance cost. These problems are the major factors which are affecting
the individual users. However, the existing methods only calculate the congestion
cost of overall area in term of time delay and fuel consumption and fewer studies
calculate the cost that are related to individual private motorized vehicle users. This
calculation is important to measure because due to this the people have better

understanding about their cost and encourage them to change their travel behaviour.



1.4

Research Objectives

The objectives of the research are:

1.5

1.6

To identify the indicators related to the direct congestion costs for individuals
who use private motorized vehicles.

To weight the congestion costs for individuals who use private motorized
vehicles.

To estimate the congestion costs for individuals who use private motorized
vehicles.

To identify the effects of socio-demographic factors on the individuals

congestion costs for private motorized vehicle users.

Research Questions

What are the indicators related to congestion costs that can affect individual
private motorized vehicles?

How important is the traffic congestion related cost for individual private
motorized vehicles?

How the individual traffic congestion costs for private motorized vehicles can
be estimated?

How can the socio-demographic factors affect the individual congestion costs

for private motorized vehicles?

Theoretical Framework

The theoretical framework is represented in Figure 1.1. The cause of traffic

congestion is the increase in car ownership which affects the daily commuters who

owns a vehicle. It basically affect individual in four major ways i.e. productivity

reduction in terms of less working hours, increase stress level being stuck in

congestion for so long, consumption of extra fuel and increase vehicle maintenance



cost. Individual traffic congestion cost equation will help to estimate the cost for
individual’s vehicle users so that they can forecast their expenses. It will also be
incorporated in transportation policy making. Furthermore, this model can also be

used in developing software’s for cost management.

Figure 11 Conceptual framework of Individual Traffic Congestion Cost

1.7  Scope of Research

For this research, two corridors were selected as a case study. The traffic
congestion occurred normally and affects individuals severely in these corridors. The
selected corridors are:

. Mall Road Corridor from Canal Junction to Secretariat (5.1 km) (Figure 1.2)
. Circular Road Corridor from Data Darbar to Dehli Gate (2.8 km) (Figure 1.3)



Both these corridors were the main linkage to most of the commercial and
business activities in the city. Mall road passes from the centre of the heart and
during peak hours in the morning and in the evening the heavy traffic congestion can
be seen there. Similarly circular road is surrounded by business activities and major
markets of whole city present there which generate a lot of traffic on circular road
and also due to no specific parking, blockage occurred most of the time disturbing
the business activities of the locals. In that regard four factors are identified in this
research that will affect private motorized vehicles during traffic congestion i.e.
productivity time loss due to traffic delays, consumption of extra fuel during stuck in
traffic jam, maintenance cost because of slow movement of vehicle and continuous
foot on the break exerting pressure on engine and the last is stress generated due to
nuisance and environmental pollution which decreases the efficiency while work.
These are the factors that will be discussed in this study by taking these corridors as a

case study.

Circular Road Mall Road

Figure 1.2 Traffic congestion in study area
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Figure 1.3 Traffic jam points map

Figure 1.3 showed two target area of this research. The mall road corridor had six
attraction point starting from canal intersection and ends at civil secretariat. This path
is 51 km long and the major traffic can be seen there during peak hours. This
corridor is surrounded by different business activities along with some private and
some government buildings. Similarly the other corridor also had six business points
starting from bhatti chowk and ends at ek moriya pull. 1t is 2.8 km long corridor with
hubs of commercial and business activities. The major traffic generated here during

peak hours.

1.8 Research Assumption

It is assumed that the average costs for private users represent real costs
during traffic congestion. It is also assumed that the interviewer will answer the
question in an honest and candid manner as the main data will be collected by
interviewing individual motorized users. The proposed model will represent normal
weather conditions and it is assumed that the weather conditions will not change

during the research.



1.9 Limitations of Research

The data which was collected during survey is limited to normal weather
conditions so this research cannot represent an extreme weather conditions.
Similarly, this research is limited due to time constraints and had included very
limited size of sample for whole city to probe in this research therefore study in
depth is required. Lastly, the data which was collected during survey was totally

based on the views and experience of the respondents.

1.10 Expected Contribution

The expected finding of this research is to aware the individual motorized
users to anticipate their cost so that they can effectively manage their vehicle
expenses. These findings can also be used in developing software’s which can
estimate the traffic congestion cost for individuals. Moreover, the factors which
identified in this research will be able to help in future for making policies regarding
traffic congestion. Lastly it will also encourage people to change their travel
behaviour so that they can effectively use alternative transport for their daily

activities.

1.11  Significance of Research

Past researches mainly focus on the overall estimation cost of like time delay
and fuel consumption cost and they didn’t focus on individual costs for private
motorized vehicles. This study will help to identify the factors that will affect due to
traffic congestion and estimate the cost that the individual spent on these factors due
to blockage of roads. The factors like stress cost and maintenance cost along with
productivity cost and fuel cost will help to educate people to use alternative travel
options and reducing their individual costs during congestion. Beside this, the
individual traffic congestion cost equation will also help the experts while proposing

any future projects.



1.12 Research Design

This research mainly includes four main steps to estimate the individual

traffic congestion costs for private motorized vehicles.

1. The first step is the identification of traffic congestion costs which will affect
the individuals who use private motorized vehicles. These costs can be
identified using literature review that includes past studies and existing
problems of case study.

2. After identification of these congestion costs the next step is to propose the
cot estimated method that can be used to estimate the individual traffic
congestion costs for private motorized vehicle users.

3. The third step is to weight the traffic congestion related costs for individual
motorized users. This step will be done by collecting data after designing
questionnaire which will include different questions related to congestion
costs. While collecting data ask people to prioritize the factors and use people
perception to find the weights by applying descriptive analysis.

4. The last step is the analysing collected data which has two parts. Firstly the
cost for individual private vehicle users is calculated through some
mathematical methods. Secondly the identification of the effects of socio-
demographic factors on individual congestion costs for private motorized

vehicle users by using ANOVA and T-test

The sampling method that is used in this study is purposive sampling which is
the most pure form of probability sampling and more scientific results could be used
to represent the target population. The method used to determine the sample size for
this research is Krejcie and Morgan (1970). The sample size for this research is

around 282 after taking confidence level 95% with 6% sampling error.

In order to collect data from case study questionnaire is designed which
mainly includes information about socio-economic and demographic background of
the respondents. Similarly, it also includes the questions that are related to the factors

that will affect individual costs due to traffic jam. The respondents were the people

10



who are doing business in the target area. They are mainly private employed or
businessman having private vehicle who stuck in traffic congestion. The operational

framework of research is explained in Figure 1.4 as follows:

Figure 1.4 Operational Framework of Research

1.13 Chapter Outlines

The first chapter is the introduction of the research which contains different
sections i.e. background of problems, research objectives and questions, scope of
research, significance of research, expected contribution and a brief introduction of
methodology. The second chapter is the Literature Review in which previous works
have been carried out along with the identification of individual congestion costs
indicators and methods that have been used in the past. The third chapter is the
research design in which the complete methodology of the research is studied. The
fourth chapter is the analysis of collected data and conclusion and findings is the last

chapter of this research.

1



1.14 Chapter Summary

This chapter basically introduces the research area and outlines the
background and rationale for the present study. It briefly reviews the individual
congestion costs and the studies that have done in the past. This chapter briefly
overviews the design process that is adopted by this research. It also explains the
limitations and expected contribution of this research. This chapter subsequently

describes the aims of the present study and provides the overview of each chapter.

12
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