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ABSTRACT

This research intends to identify the determinants of passenger satisfaction using the public
bus transport system on Kottawa — Pettah Route in Sri Lanka. Data were collected from a
structured questionnaire and the sample size is 400. The sampling method was stratified
random sampling and a sampling unit is a passenger boarding from the Kottawa bus stand
during November 2019. The Factor analysis (FA) was carried out to derive the inferences of
the study. It was found that the observed data satisfied all the necessary requirements for FA.
Fifteen factors identified as the determinants of satisfaction of passengers using Kottawa —
Pettah Route. In view of the above, it is recommended to strictly implement the current laws
and regulations, design new laws and regulations, train bus crew, introduce new innovative
methods to improve the satisfaction of the passengers using public bus transport system. This
will also result in protection and enhancement of the interests of passengers, other road users,
drivers, conductors, operators and other stakeholders of public bus transport system in Sri

Lanka.

Key words: Factor analysis, Satisfaction of passengers, Public bus transport,



ACKNOWLEDGEMENTS
| have taken every effort in improving the quality of this dissertation. However, it
would not have been doable without the kind support and help of many individuals

and organizations. | would like to extend my sincere thanks to all of them.

| am, to the highest degree, grateful to Senior Professor T. S. G. Peiris, Senior
Professor in Applied Statistics and former Head of Department of Mathematics,
Faculty of Engineering, University of Moratuwa and the Course Coordinator of
M.Sc./Post Graduate Diploma in Business Statistics in 2016/2017 for the valuable
guidance and advice. His intuitive thoughts contributed to develop my dissertation to
a great extent. His encouraging words make me to work on this dissertation

enthusiastically.

| place my appreciation to the current course coordinator, Ms. R. T. Jayasundara for
her valuable encouragement and guidance. | also appreciate all academic staff for
sharing their knowledge, and the administrative staff for support given during my

studies at the University.
| would like to express my gratitude to my parents for their heartfelt wishes and
kindness throughout my life. Further, many thanks go to my extended family, who

have been supporting and encouraging my learning quest unconditionally.

My thanks and appreciations go to my colleagues in developing the dissertation,

especially, | thank Nishantha, for being a good friend-in-need and friend-in-deed.

Finally, my wholehearted thankfulness goes to my ‘better half to be” for encouraging
me to read the degree in MSc in Business Statistics at the University of Moratuwa.



TABLE OF CONTENTS

Page
declaration of the Candidate and Supervisor i
Abstract i
Acknowledgements ii
Table of Contents iv
List of Figures vii
List of Tables viii
List of Abbreviations iX
List of Appendices X
1 INTRODUCTION 1
1.1  Transport Systems in Sri Lanka 1
1.2 Public Transport Systems in Sri Lanka 2
1.3 Recent Trends in Public Transport in Sri Lanka 3
1.4  Description of Kottawa — Pettah Route 6
1.5  Current Situation 7
1.6  Significance of the Study 7
1.7  Objectives of the Dissertation 8
1.8  Outline of the Dissertation 8

2 LITERATURE REVIEW ON THE SATISFACTION OF PASSENGERS

USING PUBLIC TRANSPORT 9
2.1  Satisfaction of Passengers using Public Transport in Developed

Countries/Regions 9
2.2  Satisfaction of Passengers using Public Transport in Developing African
Countries 12

2.3  Satisfaction of Passengers using Public Transport in Developing Asian

Countries 13

2.4  Satisfaction of Passengers using Public Transport in Sri Lanka 18
2.5  Summary of Chapter 2 22

3 MATERIALS AND METHODS 23
3.1 Methods of Data Collection 23
3.2 Questionnaire 23
3.3  Sample Size 24
3.4  Data Collection 24
3.5  Conceptual Models 24



4

3.6  Reliability of the Questionnaire

3.7  Concept of Factor Analysis

3.7.1
3.7.2
3.7.3
3.7.4
3.7.5
3.7.6

Data Conformity to Factor Analysis

Extraction of Factors

Kaiser—Meyer—Olkin Measure of Sampling Adequacy
Rotation of Factors

Determination of Number of Factors

Communality

EXPLORATORY DATA ANALYSIS
4.1  Distribution of Demographic and Socioeconomic Variables

411
4.1.2
413
4.1.4
4.1.5
4.1.6
4.1.7
4.1.8
4.1.9
4.1.10

Age

Gender

Height

Weight

Marital Status

Vehicle Ownership of Respondents
Sector-wise Employment Details
Annual Income Levels

Travel Time

Travel Distance of Respondents

4.2  Passengers’ Views of Characteristics of Buses

421
4.2.2
4.2.3
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8

Height of Foot Boards
Width of Bus Doors
Height of Buses

Views on Width of Seats
Leg Space of Seats
Height of Seat Head Rest
Cleanness of Buses

Bus Breakdown with Passengers On Board

4.3  Responses on Characteristics of Conductors

4.4  Views on Characteristics of Drivers

4.5 Responses on the Actions of the Government on Public Bus Transport

451
452

Availability of Bus Halts and Stands
Views on Cleanness of Bus Halts

27
28
28
29
30
30
31
32

34
34

34
35
35
36
37
37
37
38
38
39
40
40
41
41
41
41
42
42
43
43
45
47
47
48



4.5.3  Opinions on Distance between Two Bus Halts 48

45.4  Responses on Availability of Buses 49
455  Views on keeping Doors Closed on Moving Buses 49
45.6  Opinions on relative Cost of Travelling 49

45.7  Responses on Police enforcement of Laws on Public Bus Transport 50

45.8  Views on the Trust on Complaint Handling Process 50
4.5.9  Opinions on Crowding in Buses 50
45.10 Responses on Harassment by Co-passengers 51
45.11 Views on Crimes on Public Bus Transport System 51
4.6  Satisfaction of Passengers on different Attributes of Public Bus Transport

Service 51
4.6.1  Satisfaction of Passengers on the Characteristics of Buses 51
4.6.2  Satisfaction of Passengers on the Characteristics of Conductors 52
4.6.3  Satisfaction of Passengers on the Characteristics of Drivers 52

4.6.4  Satisfaction of Passengers on Actions of the Government on the Public

Transport System 53
4.7  Overall Satisfaction of Passengers on the Public Bus Transport System 53
4.8  Summary of Chapter 4 54
5 FACTORS FOR THE SATISFACTION OF PASSENGERS via FACTOR
ANALYSIS (FA) 55
5.1 Correlation Matrix 55
5.2 Adequacy Statistics for FA 55
5.3 Initial Scanning of Variables 56
5.4 Eigen Analysis 56
5.5 Bentler’s Alpha S7
5.1.2  Factor loadings 58
5.1.3  Naming the Factors 63
5.2 Defining Factors 64
5.3  Summary of Chapter 5 67
6 CONCLUSIONS AND RECOMMENDATIONS 68
6.1 Conclusions 68
6.2 Recommendations 68
References 70
Appendices 75

Vi



LIST OF FIGURES

Figure 1.1:
Figure 3.1

Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 4.4:
Figure 4.5:
Figure 4.6:
Figure 4.7:
Figure 4.8:
Figure 4.9:

Figure 4.10:
Figure 4.11:
Figure 4.12:
Figure 4.13:
Figure 4.14:
Figure 4.15:
Figure 4.16:
Figure 4.17:
Figure 4.18:
Figure 4.19:
Figure 4.20:
Figure 4.21:

Figure 4.22:

GDP at Current Market Prices (Rs. bn)

Conceptual Model on Deriving Factors Determining the

Satisfaction of Passengers
Distribution of age of respondents
Distribution of gender of respondents
Height distribution of respondents
Weight distribution of respondents
Marital status of respondents

Vehicle ownership of respondents
Sector-wise employment of respondents
Income levels of respondents

Travel Time of Respondents

Travel Distance of Respondents
Length of leg space

Distribution of height of head rest
Availability of bus halts and stands
Cleanness of bus halts

Distance between two bus halts
Complaint handling process

Crowd on board

Passenger satisfaction on characteristics of buses
Passenger satisfaction on characteristics of conductors

Passenger satisfaction on characteristics of drivers

Page

25
34
35
35
36
37
37
38
38
39
40
42
42
48
48
49
50
50
52
52
53

Passenger satisfaction on the actions of the Government on the

public bus transport system

Overall satisfaction on public bus transport system

vii

53
54



LIST OF TABLES

Table 1.1;
Table 1.2;
Table 3.1;

Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 4.5:
Table 4.6:
Table 4.7:
Table 4.8:
Table 4.9:
Table 4.10:
Table 4.11:
Table 4.12:
Table 4.13:
Table 4.14:
Table 4.15:
Table 4.16:
Table 4.17:
Table 4.18:
Table 5.1:
Table 5.2:
Table 5.3:
Table 5.4:
Table 5.5:
Table 5.6:
Table 5.7:
Table 5.8:
Table 5.9:
Table 5.10:

Growth of vehicles in Sri Lanka
Contribution of Transport Sector to the Economy

Variables/questions and the corresponding characteristics of public bus

transport

Descriptive statistics of age

Descriptive statistics of height

Descriptive statistics of weights of respondents
Descriptive Statistics of travel time

Descriptive statistics of travel distance

Views on the height of foot board

Views on the width of bus door

Views on the height of buses

Views on the width of seats

Views on the cleanness of bus

Views on bus breakdown with passengers on board
Characteristics of conductors

Characteristics of drivers

Availability of buses

Relative cost of travelling

Relative cost of travelling

Passengers’ views on harassment by co-passengers
Passengers’ views on crimes on public bus transport
Results of Adequacy Statistics for FA

Total Variance and Eigenvalues

Bentler’s Alpha of 15-Factor Model (PCF and Varimax)
Factor loadings of 15-Factor Model (PCF and Varimax)
Factor loadings Of 15-Factor Model (PCF and Quartimax)
Factor loadings of 15-Factor Model (PCF and Equamax)

List of Variables Selected for the 15 Factors
Naming Factors
Final Communalities

Factor Score Coefficients (PCF and Varimax)

viii



LIST OF ABBREVIATIONS

Abbreviation Description

BRTS Bus Rapid Transport System
CAGR Compounded Annual Growth Rate
CGR Ceylon General Railway

CTB Ceylon Transport Board

DW Durbin-Watson

EFA Exploratory Factor Analysis
FA Factor Analysis

GDP Gross Domestic Product

KMO Kaiser-Meyer-Olkin

MSM mean squares for the model
MSR mean squares for the residuals
OLS Ordinary least squares

PCF Principal Component Factoring
SLTB Sri Lanka Transport Board
SSM Model sum of squares

SSR Sum of squared residuals

SST Total sum of squares



LIST OF APPENDICES

Page
Appendix 1: Questionnaire 75
Appendix 2: Correlation Matrix 88



