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Good design looks right.

It is simple (clear and uncomplicated).

Good design is also elegant and does not look contrived.
A map should be aesthetically pleasing,
thought-provoking, and communicative. “

(Arthur H Robinson, 1995)



Abstract

This study represents an investigation into understanding the variation in bus map
design and the impact of map design preferences in public transportation information
portrayal. In many cities, bus services represent a vital facet of easing traffic congestion
and reducing pollution. However, with the entrenched car culture in many countries,
including Malaysia, the country targeted here, persuading people to change their mode
of transport is a significant challenge. To promote this modal shift, people need to know
what services are available and where (and when) they go. Bus service maps provide
an invaluable element of providing suitable public transport information, but are often
overlooked by transport planners, and are under-researched by cartographers. Although
bus services are ubiquitous, much more attention has been devoted to metropolitan rail
network maps (e.g. Ovenden 2003 & 2015, Roberts, 2012).

The earlier part of this study focuses on identifying the cartographic considerations when
designing a bus map in a specific context. There are various approaches to the design
of bus maps. It is a challenge for the authorities to understand which designs are
preferred by the public and which perform best in conveying the required information.
Even a quick look at a small sample of bus maps will show that there can be a significant
variation in approach. This can vary from whole-network maps to single routes, and from
geographically accurate maps to highly schematised representations. To advance the
study and understand the cartographic styles of bus maps, it is necessary to develop a
robust classification system that considers the critical factors in their design. The method
employed was to examine a wide range of bus map examples from around the world,
supplemented by considerations of other map classification systems and personal
understanding of available options. The resulting classification is multi-faceted, but there
are some apparent top-level differences in approach. One main distinction is between
Geographical Approach maps and Schematic maps. While schematic maps are
extensively used for metro systems, there are quite different considerations for bus
maps and while some level of schematisation may be useful, highly schematic bus maps

often present difficulties in everyday use.

While the earlier research phases identified the significant options in bus map design,
to inform design choices, it is also essential to consider what users prefer and best
promotes successful use. To help provide guidance, a map usability study was
conducted during which bus users and potential bus users had to solve several journey
planning tasks using two different designs of whole-network bus maps. The two different

designs are the Geographical Approach bus map design and the Semi-schematised bus



map design. The distinguishing aspect of these two bus maps is only in their overall map
design approach. Both maps have an identical bus route and bus information detail
together with the same cartographic representation in terms of classification,

symbolisation and typography.

While many of the findings have general relevance to all bus map use situations, the
usability testing was carried out in Malaysia to ensure the findings were relevant to
promoting bus use in that country. 100 respondents were involved in the map usability
test. Cultural differences can be a factor in influencing map use performance and design
preferences. The outcomes of the usability study were analysed statistically, starting
with descriptive statistical analysis of all possible influencing factors of map preferences
(independent variable data) like age, gender, travel habits, driving license availability,
among others. These data were then cross-analysed with the findings from the map
usability test, ranging from the respondent performance based on the correctness of an
answer to their opinions about the maps. The analysis includes the ease of use while

using the map, the confidence level in using the map and their map design preference.

The results show that the respondents prefer to use the Semi-schematised bus map
design rather than the Geographical Approach bus map design. Their map preference’s
selection is well explained by their performance in the journey-planning tasks and
subsequent answers to the questionnaire. The Semi-schematic design had a higher
degree of task correctness than when using the Geographical Approach design. This
degree of correctness that favours semi-schematic design shows the same pattern
across all genders, ages, and travel habits, and is decisively supported by the
confidence level ratings and ease of map use ratings. Interestingly, respondents across
all age groups say they would be willing to make greater use of public transport if there

were more of these kinds of maps available.

In conclusion, this research has brought much-needed insight into the public transport
information provision of Malaysia’s public transport systems. There has been lack of
research in this field in Malaysia, and the findings from this study have highlighted the
benefit of using the right cartographic technique to enhance public transport information
provision and improve the use of the public transport system as a whole. Apart from the
continuous improvement in physical aspects of public transport systems, a well-
designed public transport map that balances the efficient cartographic technique with
local cultural preferences. All these measures certainly can help authorities and public
transport providers in encouraging the modal shift from the regular use of private cars

to more frequent use of public transport systems.



Acknowledgements

In the name of Allah, the Most Gracious and the Most Merciful. Alhamdulillah all praise

to him for the strength and His blessing upon completing this study.

I would like to express my most generous gratitude to my super-supervisor Dr David
Forrest, for all his guidance, knowledge, tolerance and passion given and shared over
the past five years. Dr David has fully-guided me even before | start my PhD study and
right until the last word of my thesis, which is a truly remarkable memory that will stay
with me forever. Without his support, this study would not be at the stage it is now. He
has been kind enough to help me in developing my research network in this field,
especially guiding me to prepare and present my research at two International
Cartographic Conferences in Washington DC, USA and Tokyo, Japan. His guidance

was priceless, and | hope my research will reflect some justice of his work.

| would like to extend my gratefulness to all staff, fellow students and friends in School
of Geographical and Earth Sciences, who have made my experience in studying and
living abroad in Glasgow a delightful one indeed. Special thanks to Prof. Deborah Dixon,

Leenah Khan and Yvonne Finlayson for always helping me whenever | am in need.

Utmost gratitude goes to my sponsors, MARA University of Technology and Ministry of
Higher Education Malaysia, for providing me with the once-in-a-lifetime opportunity to
further my doctorate education abroad. Thank you for all the financial support throughout

the first three years of study.

On a personal level, my ultimate gratitude would go to the love of my life, my family. My
heartfelt thanks to my dearest wife — Siti Aisyah Ibrahim, my son and daughter —
Muhammad Shaheem and Syafaatul Uzma, my father and mother — Mohd Said Ahmat
and Siti Khalijah Hassan, My in-laws - Ibrahim Puteh and Zaharah Ahmad, for their
immense and unrivalled support, prayers, love and sacrifices. My thanks also go to all
my siblings — Shaugqi, Shafini, Shaqirin, Hidayah, Taufik, and Zahidah. | am genuinely

grateful for their paramount prayers, encouragement, and help.

I will always remember the night | left my 5-months pregnant wife — Siti Aisyah Ibrahim
- at Kuala Lumpur International Airport to pursue my study here in Glasgow. For another
12 months, my wife and | were living apart across two continents before we finally
managed to get back and living together just before my second year of study started.
Thank you all for continued belief in me and my ability to embark in this journey and

subsequently complete this study.



Special thanks go to all the individuals across the City of Kuantan for agreeing to take
time and participate in the map usability test and give their views about current public
transportation issues. There would not be any analysis, any findings, any results or any

all-important thesis writing without their significant contribution.

My acknowledgement would not be complete without thanking all my friends and other
contributors who have been involved in throughout this study. Please accept my
sincerest apologies should | missed anyone. This PhD journey certainly taught me a lot
about life. | am grateful that | am being chosen to walk on this path and complete the

journey. Alhamdulillah.

Mohd Shahmy bin Mohd Said, 2021

\



Table of Contents

= S 127X 0 1]
ACKNOWLEDGEMENTS ....uuuuuuuuiuunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnnnssnnssnnnnsnnnnnnnnnnnnnnnes Vv
TABLE OF CONTENTS L.uttttttuuuuuutusnnntnnnnsnssnsssssnnsssnnssnsssnnsnsssssnsssssnnnsnnnnnnnnnnnnnnnnns Vi
LIST OF FIGURES ...ttt Xl
LIST OF TABLES .. i i i iei e ettt XV
LIST OF ABBREVIATIONS ....iiiiiiieeee et et e e e e e e e e e e e e e e e e e e e e e e aaeens XVI
DECLARATION OF ORIGINALITY ..iiieieeeeeeeeee et XVII
04 o N o I e N 1
INTRODUGCTION ...ttt 1
1.1 INErOAUCHION .. 1
1.2 Urban Transportation in Malaysia ............cccooviiiiiiiiiii e 1
1.3 Malaysia Urban Public Transport Legislation and Policies.................... 5
1.3.1 National Key Result Area — Improving Urban Public Transport................. 5
1.3.2 National Land Public Transport Master Plan ...............coooiiiiiiiiniiiiiee e, 7
1.3.3 Importance of Public Transport Information for Malaysian Bus Users ....... 8

1.4 The Need for Public Transport Information..................cooooiiiiein 9
1.5 The Whole-network Bus Map Concept .........cccoovvriiiiiiiiiiieeeiieeeiien, 11
1.6 Availability of Bus Maps in City of Kuantan, Pahang.......................... 13
1.7 Problem Statement ... 21
1.8 Research Questions, Aims, and Objectives.........cccccccceeeeeeieiiiiiininnnnnn. 22
1.8.1 Research QUESHIONS ...t 22
1.8.2 RESEAIrCN AIMS ... 22

1.9 Thesis SIrUCIUre.....ccooeeieeee e, 23
04 o 1N o N S 25
PUBLIC TRANSPORT INFORMATION: PROVISION, USE, AND USABILITY RESEARCH 25
P20 B 1 1o o 18 o (o o [T 25
2.2 Public Transport Information Provision .............ccccceeeeiiiiniiinnnnnnnnns 25
2.2.1 The Passengers’ Point Of VIEW ... 26
2.2.2 Public Transport Operators.................uuuuuueumumriiiiiiiiiiiiiniiiienenennnneeneeeeeeenns 28
2.2.3 PUbIiC AUTNOTITIES .....ceeeeeeee e 30

2.3 Public Transport Information Categories............cccccccuiiiiiiiiiiiiiiiiiinnes 32
2.3.1 Public Transport Information in Malaysia .............cccccuiiieiiiiiiiniiiiieeee. 33

Vil



2.4 CognitivVe MapPPING .......uuuuuuiiniiiiiiiiiiiiiii e 34

2.5 People’s Ability to Use Public Transport Maps .........ccceevveeeeveeeeeiinnnnnn. 37
2.5.1Map ROtAtioON ... 37
2.5.2 Place RECOGNItION........ouuuiiii i 38
2.5.3 Self-LOCAtION. ......uiiiiiiiiee i 39

2.6 Map Use and Usability Research Design..........cccooovviiiiiiiiiiiiiiceinnnn. 39
2.6.1 Defining Usability for ASSESSMENt............uuuuuuiiiiiiiiiiiiiiiiiiiiiiie 40
2.6.2 Usability Criteria for Cartographic Products ...............cccccciiiiiiiiiiiiiinnnnnns 42
2.6.3 Location for Usability T@StING ...........uuuuummmmiiiiiiiiiiiiiiiiiiiiiiiieee 43

2.7 Usability Evaluation Methods in Cartography ...........ccccccccciiiiiiinnnnnes 44
2.7.1 The Questionnaire, Interview, and Observations...........cccccceeeviviiiennnnn. 45
2.7.2 Eye-Tracking Method..........coouuiiri e 47
2.7.3 Think-Aloud Method...........cocuiiiiie e 48

2.8 CONCIUSION ..ttt e e e e e e 50

L0 o 7 ol I e Rt 52
CLASSIFYING THE DIVERSITY OF BUS MAP DESIGN.....cccvtiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 52

3. INtrOAUCHION ... 52

3.2 The Design Guidelines for Public Transport Maps.............ccccceeeveeeenn. 52

3.3 Diverse Styles of Bus Map Design.............ouueiiiiiiiiiiiiiiiicicec e 55

3.4 Current Bus Mapping DeSign ............uuuieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieinees 58
3.4.1 Geographical Approach Map Styles ......cccooeiviiiiiiiiiiiiee e 60
3.4.2 Schematic Bus Map deSigN ............uuuuuiimmmiimiiiiiiiiiiiieeeiienneneennnnnnnennnnnnnnnns 64

3.5 Important Map Elements and Visual Variables for Public Transport

= o 1P 69

3.6 Paper Maps and Digital Maps.......cccooeeviiiiiiiiiiiiie e 73
3.6.1 Paper Maps for Disseminating Bus Route Information............................ 74
3.86.2BUSMAP SIZE c.ouniiiieeee e 75

3.7 The Review on Bus Map DesSign.............uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinees 77
K A I 5 oY1= Yoo o = 77
3.7.2 Bus Map Review Using Content Analysis Method...............ccccoiine 78
3.7.3 Developing Analytical Categories ............ccoeiiiiiiiiiiiiiiiee e 79
3.7.4 Performing Content ANalySiS.........cocuuiiiiiiiieiiii e 83

3.8 Review and Analysis of BUS MapS ............uuuuuiiiiiiiiiiiiiiiiiiinnnes 84
3.8.1 Type of Geographical Approach Bus Map Design................uueveieeiinnnnnnnne 86
3.8.2 Type of Schematized Representation Used in Bus Maps........................ 86
3.8.3 BUS MAP SiZE ...evuiiii i 86



3.8.4 Elements Used to Differentiate Bus Services from Other Transport Modes
OF BUS SEIVICES ...t e e e eaas 87

3.8.5 Elements Used to Differentiate Bus Services from Other Bus Services ..90

3.8.6 Background Information: Level of Visual Hierarchy...............ccccccvvinnnnnens 94
3.8.7 Background Information: Grid Appearance ...........ccccoeeevvveeiiiiiiineeeeeeeennns 97
3.8.8 Background Information: Presence of Waterbodies in Bus Map............ 100
3.8.9 Directional Symbol and Scale Bar in Bus Map designs............ccccc........ 101
3.8.10 Inset Map APPEAraNCe.........cciiiieeiiieiicce et 103
3.8.11 Landmark Appearance on Bus Map...........cccoovvviiiieiiiceeeccceee e, 104
3.8.12 Type of Symbol Used to Represents Landmarks in Bus Map design .. 108
3.9 Summary of the Map Review Process.........ccccoeeeeviviiiiiicciniiieeeeeeen, 110
CHAPTER 4.t st s e e s s s s r e s e e 112
RESEARCH METHODOLOGY AND TEST LOCATION SUITABILITY ....ccevvviiiiieeeennn. 112
4.1 INTrOAUCHION ... 112
4.2 Methodologies for Cartographic Map User Testing.............ccoevvuunnen. 112
4.3 Selection Criteria for Research Area............cccovveiiiiiiieee i, 114
4.3.1 Urbanisation in Malaysia............ccooooiiiiiiiiiii 114
4.3.2 Bus Transportation System in Malaysia ... 117
4.3.3 Final Test Area Selection..............cooiiiiiiiiiiiice e 118
4.4 Designing and Testing the Whole-Network Bus Map........................ 119
4.4.1 Bus Map Design and Creation Process ..........cccceeeeeeeeeeeeeeeeeeeeeeeeeeeee 120
4.4.2 Geospatial Data SOUrCES ...........cuuieiiiiiiiiicee e 120
4.4.3 Map Usability TasKS......ccioeieiiiieici e e e 121
4.4.4 TeSt LOCAtION ....coiieeeeee e 123
4.4.5 Fictional Data Versus Real World Data of Bus Network System ........... 123
4.4.6 Ethical ComplianCe .......cooiiiiiiiiiiiccec e 124
4.4.7 The Workflow of the Final Field-Testing Process .............cccoeeeiiiiiennnn. 125
4.5 Research Test Material and Test Instrument................ooooiinnnn. 127
4.5.1 Test Material — The Whole-Network Bus Map...........cccoooeeeieieiiiieennnennn. 127
4.5.2 Questionnaire Design ........coooeeii e 127
4.5.3 Questionnaire Form for Map Usability Test ... 129
4.5.4 Software and EQUIpPMENt........ccoooiiiiiiiee 131
4.6 Research Sampling.......ccoooeeeeiiiiie e 131
4.6.1 Sample Profile ..o 131
4.6.2 SAMPIE SiIZE ... 132
4.6.1 Statistical Techniques Used..........cccoooeeiiiiiiiiiieeeeeee 133
A o] g Ted 011 (o] o [ 134



CHAPTER S...... s 135
DESIGNING THE WHOLE-NETWORK BUS MAPS AND CONDUCTING MAP USABILITY

LI =253 P 135
5.1 INtrOdUCHION ... 135
5.2 Design of a Whole-network Bus Map................uuuieiiiiiiiiiiiiiiiiiiiiiies 135

5.2.1 Map Design Approach to Be Used..........cccoooeiiiiiiiiiiiii e, 135
5.2.2 Map DIMENSION......ccciiiiiiiiiiccc e 136
5.2.3 Background COIOUIS ...........uuuiiiiiieiiieeicce et 136
5.2.4 Define the Extent and the Alignment of Data ............ccooooooiiiiiieenn, 137
5.2.5 Selection of Colours Used to Represent Bus Service Routes ............... 139
5.2.6 Visual Variable Uses in Representing Shared Service Route................ 140
5.2.7 Type of Road Network to Be Presented............cccoovieeiiiiiiiiiiiiiiceceeee, 141
5.2.8 Selecting Landmarks and Other Points of Interest .............cccceeeeee 142
5.2.9 Typography Setting.........ccuuuiiiiiiiiiiccc e 144
5.2.10 Map ComMPOSItION .......ccooiiiiiiiiie e 146
5.2.11 Map PrototyPe ... 147
5.3 Testing the Whole-Network Bus Map.............uuvveiiiiiiiiiiiiiiiiiiiiiiiiinnne 149
5.3, POt TESE ... 149
5.3.2 Key Findings from the Pilot TEStS ............uuiiiiiiiiiiiiiiiiiiiiiiiiis 150
5.3.3 The Final Field Test OVEIVIEW .........ccoviiiiiiiiieeiiieecee e 152
ST O] o Tor 11 ] o] o S 153
CHAPTER 6 ... rrrncmmss s s s e e s e s s s s s s s e s e e e e e e e n e 154

RESULTS AND DISCUSSION ....ccttiiiiiiieeeeeeeeeitiieas e e e e e e e eeeeennas e e e e e e eeeeaennnnneeeeeeas 154
6.1 INtrOdUCHION .o 154
6.2 Analysis of Sample profile..........ccoooriiiiiiiie e, 154

6.2.1 Gender and Age of Respondent .............ccccoumimimmiiimmiiiiiiineeeeeees 155
6.2.2 Travel Options for Respondent ...............coooiiiiiiiiiiiiiiiccee e, 156
6.2.3 Current Bus Use Profile ... 156
6.3 Effectiveness of Whole-Network Bus Maps ..........cccccceeeennninnnnnnnns 157
6.3.1 The Degree of Answer's COrreCtNeSS ...........uuuuuimiiiiiiiiiiiiiiiiiiiiiiiiiinnens 157
6.3.2 Ease of Map Use Rating ............uuuuiiiiiiiiiiiiiiiiii e 159
6.3.3 Confidence Level in using the Bus Map ...............uuuuiiiiiiiiiiiiiiiiiiiiiinnes 160
6.4 Bus Map Design Preference ...........ccccuueiiiiiiiiiiiiiie 161
6.4.1 Map Preference by Gender and Age Group..........ccccuveeeveeeiiniiiiiineeeenn. 162

6.4.2 Factors Influence Map Design Preference: Travel Choice Availability...163



6.4.3 Factors Influencing Map Design Preference: Current Bus Usage Profile

...................................................................................................................... 164
6.4.4 Factors Influencing Map Design Preference: Confidence Level Rating and
Ease of Use Rating..........ccooiiiiiiiiiiiee 165
6.5 Effect of Whole-network Bus Maps in Increasing Future Bus Use.... 167
6.5.1 Future Bus Use Potential According to Age Group ..........ccceeeeeeeeeenenn, 169
6.5.2 Future Bus Use Potential According to Current Travel Choice Availability
...................................................................................................................... 171
6.6 Landmark Placement Analysis...........coooiiiiiiiiiiiic e, 172
6.7 Results and Analysis SUMMAry ...........ceiiiiiiiiiiece e 174
CHAPTER 7 ...ttt s s rms s e s s s s e nmn s s s e e s s s e nmnn e 176
CONCLUSION AND RECOMMENDATION .....uiiiiriieeeieeiieeeeeerteeeeeeeteeeeeesaaeeeeennnns 176
7.4 INtrOAUCTION ... 176
7.2 Summary of Research Aims and Objectives............ccccuvueiiiiiiininnnnnns 176
7.3 The Significance of FINAINGS ............uuuiiiiiiiiiiiiiiiiiie 177
7.3.1 Improvement of Bus Information Provision in Local Area...................... 177
7.3.2 Efficient Bus Mapping and Transport Information Elements.................. 178
7.3.3 Performing Exploratory Experimental Map Design Research................ 179
7.3.4 Key Findings from The Field Test .........ccooeiiiiiiiii e, 180
7.3.5 Use of Whole-network Maps in Improving Bus Transportation Services 182
7.4 Research Limitations ..........oooiiiiiiiiiii e 183
7.4.1 Sampling TEChNIQUE .......ooeiiiiie e 183
7.4.2 The Physical Size of the Whole-network Bus Map Design.................... 184
7.5 Recommendation: Research Implementation ...............cccccoooooiiiee. 184
7.5.1 Put More Emphasis on the Service Transfer Points............cccccccceeeee. 185
7.5.2 Provide Consistent Passenger Information Material Throughout the
RS T=Y Y7o O - 1o 185
7.5.3 Future Dissemination of Whole-network Bus Maps............cccccceeeeeeee.. 186
7.6 Recommendation: Future Research .................iiii s 187

7.6.2 Automated Map Design SyStem...........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeaens 188

7.7 CloSiNg REMAIKS........uuuiiiiiiiiiiiiiiiiiiiiieii e 189

7.8 List of PUDIICAtiONS ......cccoeiiiieecee e 190
BIBLIOGRAPHY ...t rmes s s s s s s s s s e 191
APPENDICES ........ et rr s s s s s s e s s s e e s e e 210

Xl



List of Figures

Figure 1.1: Map of MalaysSial.........ccooiiiiiiiiiiii et 2
Figure 1.2: The whole-network bus map of Kuantan, Pahang ............cccccccceee, 14
Figure 1.3: Individual bus route map (Route 402)...........ccooomiiiiiiiiiieeiiceee e, 15
Figure 1.4: Individual bus route map (Route 300 and 303) .........ccoeeviiiiiiiiiiiiie, 15
Figure 1.5: Individual bus route map (Route 401)......ccoooiiiiiiiii 16
Figure 1.6: Individual bus route map (Route 601)........ccoooiiiiiiiiii 17
Figure 1.7: Individual bus route map (Route 201).......ccoooiiiiiiiiii, 17
Figure 1.8: Individual bus route map (Route 401).......ccooeiiiiiiiii, 18
Figure 1.9: Thermometer maps located at a bus station in Kuantan.......................... 19
Figure 1.10: The thermometer map design placed at a bus station in Kuantan .......... 19
Figure 1.11: Thermometer maps located at a bus stop in Kuantan............................. 20
Figure 1.12: The thermometer map design placed at a bus stop in Kuantan .............. 20
Figure 2.1: Virtual cycle of investing in public transport information............................ 30

Figure 2.2: The new registration of private motor vehicles in Malaysia from the year

2005 10 20715 ...ttt a e 31
Figure 3.1: Full-network Geographical Approach bus map of Amsterdam.................. 59
Figure 3.2: Full-network semi-schematic bus map of Roppongi, Tokyo...................... 59
Figure 3.3: Full-network schematic bus map of Edinburgh, United Kingdom .............. 60
Figure 3.4: Geographical Approach bus map design.........cccoovveeeiiieiieeeeeeeeeeeeeeeeeeee 61
Figure 3.5: Bus map in the Geographical Approach map style ... 61
Figure 3.6: The Full-road network bus map design..........coooiiiiiiiiiiic e, 62
Figure 3.7: Main-road only BUS Map ........coooiiiiiiii e 63
Figure 3.8: Bus-route Only bUS Map.....ccooooiiiiiieeeeee e 63
Figure 3.9: Glasgow Overground’s Schematic bus map ..., 64
Figure 3.10: Schematic approach bus map design..............couviiiiiiieiiiiiiiciiee e, 65
Figure 3.11: Harry Beck’s London Underground Map 1932...........ccoooiiiiiiiiiiiiien. 65
Figure 3.12: Massimo Vignelli's map for the New York subway ............ccccoeeeieinnnn. 67
Figure 3.13: Bus map that uses Semi-schematic map design ..., 68
Figure 3.14: Bus map in the full-schematic style.............ccoooeoi 68
Figure 3.15: Kuantan's FUN Map .....coooiiiiii e 70
Figure 3.16: The size of foldable Geographical Approach bus map............................ 76
Figure 3.17: The size of foldable Schematic bus map ...........cccccciiii 77
Figure 3.18: The framework of the bus map design analysis............ccccceeeiiiiiiiinnee. 85
Figure 3.19: Use of colour and line style for transport mode differentiation................. 88
Figure 3.20: Use of colour for transport mode differentiation ...............ccccccceeiiiiinne. 88

Xl



Figure 3.21: Differentiation using colour in a Schematic map .............cccccceeiviieeeenne 89
Figure 3.22: Differentiation using a combination of methods in a Schematic bus map 90
Figure 3.23: Differentiation using line style in a Schematicbus map ......................... 90
Figure 3.24: Differentiation of system routes using colour ..., 91
Figure 3.25: Differentiation of routes using text ... 91
Figure 3.26: Differentiation using a combination of colour and text............................. 92
Figure 3.27: Use of colour to differentiate bus services line............ccccccvvieiiiininnn, 93
Figure 3.28: Use of text to differentiate bus services line............c..oooooiiiiiiiiniiinnnn, 93
Figure 3.29: Visual hierarchy on Geographical bus maps...........cc..coeevvviiiieiiieeeeecenn, 94
Figure 3.30: Good hierarchy level and background image..............cccccevvviiieieieeeeecennn, 95
Figure 3.31: Poor hierarchy and background image...........cccccceeeiiiieiiiiiiiiiiie e, 95
Figure 3.32: Good hierarchical level in a Semi-schematic bus map............................ 97
Figure 3.33: Poor hierarchical level in a Schematic bus map............ccccccvvveeeiiinniinn, 97
Figure 3.34: Grid representation onthe bus Map ...........cccooviiieei i, 98
Figure 3.35: Grid representation on bus Map ..........ceeiiiiiiiiiiiiiiii e 99
Figure 3.36: Presence of grid in a Schematic transportation map.............ccoeeeeeeeeeen. 99
Figure 3.37: Presence of water bodies in bus maps ... 100
Figure 3.38: Presence of Waterbody in Semi-Schematic Bus Map........................... 101
Figure 3.39: No presence of directional symbol/bar scale .............ccoeeeeeiiiiii. 102
Figure 3.40: Presence of directional symbol in schematic bus map.......................... 102
Figure 3.41: Presence of inset map inbus map ......ccccooviiiiiiiiiiii e 103
Figure 3.42: The inset map of the Chesterfield bus map ..........ccccoeeviiiiiiiiiicienn, 104
Figure 3.43: The landmark appearance on Geographical Approach bus map design
.......................................................................................................................... 104
Figure 3.44: Lack of landmark symbolizationinabus map ..........ccceeeeeeeeeeeeeeeeeeee. 105
Figure 3.45: Minimal landmark symbolization in a bus map..........ccceoeevveiiiiiiiinneenn. 105
Figure 3.46: Landmark appearance on Schematic Approach bus map design ......... 106
Figure 3.47: Lack of landmarks in a Schematic Approach bus map.......................... 106
Figure 3.48: Lack of consistency in the landmark’s representation........................... 107
Figure 3.49: Bus route map of Central London............ccooiiiiiiiiiiiiiiiiiiiiieeceee e 107
Figure 3.50: Type of landmark symbology used in bus map...........cccocccuiiiieeieennnnn. 108
Figure 3.51: Pictographic landmark symbolization in Bus Map...............cccoooeeeeee. 108
Figure 3.52: Conventional landmark symbolizationinabusmap ..............ceceeeeee. 109
Figure 3.53: Unique landmark symbolization..............cooooeeiiiiii, 109
Figure 4.1: Theoretical framework of User-Centred Design Methodology................. 113
Figure 4.2: Conceptual framework for the research..............cccooeii 114
Figure 4.3: The urban conurbation areas in Peninsular Malaysia ............................. 116
Figure 4.4: City of Kuantan's LOCation..........coooiiiiiiiiiiieeeee e, 119



Figure 4.5: Meeting with RapidKuantan’s Head of Bus Operation ...............ccccc...... 121

Figure 5.1: The extent of the area to be mapped............cooovriiiiiii 138
Figure 5.2: Pictographic symbolization used in representing landmarks................... 143
Figure 5.3: Text direction guideline. ... 145
Figure 5.4: Reduced lllustration of The Geographical Approach bus map................ 148
Figure 5.5: Reduced lllustration of The Semi-schematic bus map............................ 148
Figure 6.1: EQS€ Of MAP USE .....ciiiiiiiiieeiee et 160
Figure 6.2: Confidence level in using the bus map ...........cccoiiiiii 161
Figure 6.3: Map preference according to gender (in percentage) ..........ccccccceeeeee.... 162
Figure 6.4: Map preference according to age group (in percentage) ........................ 162
Figure 6.5: Map preference according to regular vehicle access (in percentage)..... 163

Figure 6.6: Map preference according to the frequency of bus use (in percentage).. 164
Figure 6.7: Map preference according to the ease of use of the Geographical bus map
(iN PEICENTAGE) ... it e e e e et a e 165
Figure 6.8: Map preference according to the ease of use of the Semi-schematic bus
MAP (IN PEICENTAGE) ..o 165
Figure 6.9: Map preference according to the confidence level of the Geographical bus
MAP (IN PEICENTATE) ..o 166

Figure 6.10: Map preference according to the confidence level of the Semi-schematic

bus Map (iN PErCENTAGE) ....ccoi e 166
Figure 6.11: The future bus use potential ..., 168
Figure 6.12: Future bus usage according to the map user preference (in percentage)

.......................................................................................................................... 169
Figure 6.13: Current bus usage frequency by age group (in percentage)................. 169
Figure 6.14: Future bus use possibility based on age group (in percentage)............ 170

Figure 6.15: Current usage frequency of those who have access to car/motorcycle (In

01T (e=T g =T [ 171
Figure 6.16: Future bus user potential based on the user that has accessibility to a

CaAN/MOLOICYCIE... ...t e e e e et e e e e e e eeeaaes 171
Figure 6.17: Landmark placement rating ..........cooooeoeieiieeeeeee 172

Figure 6.18: Landmark rating according to availability of driving license (in percentage)
Figure 6.19: Landmark rating according to bus usage experience (in percentage)...173

Figure 7.1: Live information shown in bus ..o, 181

Figure 7.2: Information screen located at @ bus StOp ..........cccvvviiiiiiiiiiiiiiie 181

XV



Table 2.1:
Table 2.2:
Table 3.1:
Table 3.2:
Table 3.3:
Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 5.1:
Table 5.2:
Table 5.3:
Table 6.1:
Table 6.2:
Table 6.3:
Table 6.4:
Table 6.5:
Table 6.6:

List of Tables

Travelling comparison between mode of transportation............................. 26
Public transport information applicability.............ccccoceeeiiiiiiii 32
Difference in requirements of mapping for different modes of transport.....58
The map design categories and definition ..., 79
Summary of the key findings from the bus map review and analysis ....... 110
Conurbation growth level and area in Malaysia ............ccccccvviviiiiiinnnnnnn. 115
List of urban bus routes in cities of Malaysia................cccccoeii 117
Test material and test instruments............ccooiiiiii 127
The questions involved in the journey planning tasks ..............cccccvvveieee. 130
Bus service numbers and bus routes location in Kuantan City Center .....137
Colour used in representing bus Services ..........ccccccvvvviiiiiiiiiiiiiiiiiiiiieee 140
The typography settings used in the study............ccooiiiiii . 146
The respondent’s age groUp...........ceiieeeeiiiiiiiiicie e 155
Respondent mobility option ..., 156
BUS USAQE EXPEIMIENCE .....cieiiiieeeeii ettt e et e e e et e e eeaaa e eeees 156
BUS USAQE frTEQUENCY ......oviiiiiei it e e eaeaes 157
Other public tranSPOrt USE .........oovviiiiiii e 157
Result of the journey-planning task............ccccooooiiiiiicii e 158

XV



List of Abbreviations

ATCO Association of Transport Co-ordinating Officer
BRT Bus Rapid Transit

BSIP Bus Stop Information Panel

ESRC Economic and Social Research Council
GA Geographical Approach

GIS Geographical Information System

GPS Global Positioning System

GTP Government Transformation Programme
ICA International Cartographic Association
ID Identification Document

ISBSF Interim Stage Bus Support Fund

LRT Light Rapid Transit

MRT Mass Rapid Transit

NKRAs National Key Results Areas

OSM Open Street Map

QCA Quantitative Content Analysis

RK RapidKuantan

SBST Stage Bus Service Transformation
SDGs Sustainable Development Goals

SPAD National Land Public Transport Commission
UK United Kingdom

XVI



Declaration of Originality

| declare that, except where explicit reference is made to the contribution of
others, this dissertation is the result of my own work and has not been submitted
for any other degree at the University of Glasgow or any other institution.

Mohd Shahmy bin Mohd Said
School of Geographical and Earth Sciences

University of Glasgow

XVl



CHAPTER 1

Introduction

1.1 Introduction

This chapter describes the basis and the framework for this research. The aims,
objectives, and problem statements for the study are explained in detail here.
Furthermore, this chapter also clarifies this project's vital scope, which is public
transportation information provision, a research topic rarely visited by current
researchers. Most of this chapter’s contents are focus on the current issues and related
knowledge surrounding the global public transportation system and the urgent need for

useful public transport information.
1.2 Urban Transportation in Malaysia

Transportation is often referred to as the main component of cities and regions because
it supplies the essential connection of constantly moving population in the area (Vuchic,
1999). In promoting sustainable regional development, the public and private transport
must practically complement each other by developing a balanced, integrated system.
Public transport usage has many advantages over the use of a private vehicle, including
the benefits on energy conservation, environmental impact, community’s social equality
and the city’s economy (Gronau and Kagermeier, 2007; Hutchinson, 2009; Redman et
al., 2013). The high percentage of private vehicle ownership in developed countries has
turned public transport commuters into reluctant users. These commuters favour the use
of private vehicle, which has led to increased accessibility problems, as reflected in the
traffic congestion situation and parking spaces problem. Besides the congested road,
private vehicles also caused other critical environmental issues such as increasing

carbon dioxide pollution, global warming and noise pollution (Ojo, 2019).

It is essential to identify what is the basic quality factor of public transport services that
could fortify modal shift from private vehicle to public transport. According to Borhan et
al (2014), among the quality factors that have a significant influence in changing user
transportation behaviour are safety, customer service, service reliability, and provision
of adequate information of the bus route. The improvement of these service quality
factors can affect the user’s intention to use public transport through attitude. This
continued improvement will then indirectly escalate the positive attitudes toward
behaviour intention to use public transport.
1



In general, public transport will continue to play a crucial part in the commute of
thousands of people and is a basic form of transportation across all regions. It is
inconceivable for a country to reach the highest level of development without providing
good mobility solutions. In Malaysia, public transport is dominated by bus services,
which provides efficient mass transport in city areas. Buses also provide a good
connection between the cities and other smaller towns and villages in rural areas. Buses
provide the key transport option needed by people who do not have a car or access to
a private vehicle. Malaysia’s geographical and demographic factors shape the current

situation of the public transportation system in Malaysia.

Malaysia has over 30 million people spread across two main geographical regions. The

two main regions are Peninsular Malaysia (also known as West Malaysia) and Borneo

(also known as East Malaysia). The South China Sea separates these two regions
(Figure 1.1).
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Figure 1.1: Map of Malaysia (retrieved from the Central Intelligence Agency (CIA), 2015)

In the last three decades, the Malaysian economy has turned from a more agricultural-
based economy to manufacturing, engineering, and services. The changes in the
economic environment have resulted in population migration into ever-growing cities
and towns. According to the Ministry of Urban Wellbeing Housing and Local Government
(2016), over 73% of the population currently lives in urban settings. This urbanisation

rate is expected to reach 77.2% by the year 2020.




Widely influenced by the geographical aspect of its land, Malaysia’s primary
transportation mode is by road. The road network is considered the most vital asset to
connect a total land area of approximately 330,000 square kilometres. As such, the
major public transportation modes available in Malaysia are bus and taxi. Long-distance
rail transportation in Malaysia is limited to two main routes. The British Colonial era left
Peninsular Malaysia with a rail line from Singapore to the Thailand border and Port
Dickson (west side of the peninsula) to Kota Bharu (east side of the peninsula). This rail
system has expanded significantly only around Kuala Lumpur and the Klang Valley area,
with a light rail system, a monorail system (around the late '90s), and the newly launched
Mass Rapid Transit (MRT) system in 2017. With all this development, Kuala Lumpur
and the Klang Valley region remained the only region with an advanced rail
transportation system in the urban area. For areas outside of the Kuala Lumpur / Klang
Valley area, there has been no development of rail systems other than the electrification
of the double-track trail from the Thailand border to the Singapore Border. Completing
this mega rail project is expected to enhance the rail commuter passenger system to
travel between cities (intercity travelling) along the eastern side of Peninsular Malaysia.
Other rail transportation megaprojects, such as the East Coast Rail Link (ECRL) and
High-Speed Rail Project (connecting Kuala Lumpur to Singapore), are still in the early
implementation phase, and it will be approximately five years before they are fully

operational.

With no urban rail transportation on offer, the stage bus services remain the primary
urban public transportation mode used in Malaysia’s major cities outside the Klang
Valley area. The urban stage bus services for most cities in Malaysia have undergone
a significant transformation since 2010. Previously, the state of urban stage bus services
was in not good condition. The lack of coordination between urban stage bus services
standards and operation methods resulted in low service quality, reliability problems,
and service delivery issues. With the National Land Public Transport Commission
(SPAD), several initiatives have been implemented in this critical public transport area.
Among this initiative is a transformation program called the Stage Bus Service
Transformation (SBST). This initiative enhances the stage bus services by rationalising
the number of operators per route, implementing the Bus Rapid Transit (BRT) system,
and enhancing bus stop facilities and guidance information. SPAD has created much-
needed integrated and well-coordinated land public transport planning in Malaysia
(National Land Public Transport Commission (SPAD), 2012). The commission has
provided a comprehensive strategy for this transformation to achieve the vision of

making public transport the people’s prime choice for mobility by the year 2030.



The urban stage bus services across all of Malaysia have benefited from SPAD’s
transformation programmes on current urban bus transportation systems (National Land
Public Transport Commission (SPAD), 2016b). The delivery of the Stage Bus Service
Transformation (SBST) programme, which operates under the myBAS brand, has
helped sustain and revitalise these key stage bus service systems. It helps to maintain
the connectivity and mobility for local commuters in every main city in Malaysia. The
myBAS business model has ensured that the stage bus services system will maintain
routes that are deemed crucial to passenger needs, even though they are not viable in
terms of commercial considerations. Currently, myBAS services are yet to cover all the
main cities in Malaysia. However, several main cities already have an excellent urban
bus services operator under Rapid Bus Pte Ltd or better known as RapidBus. RapidBus
is a subsidiary company of Prasarana Malaysia Berhad — a Government-owned
Company which is also Malaysia’s most extensive and leading public transportation
provider. As of 2018, Rapid Bus provide the bus services in five key cities while myBAS

currently provides bus services in another four cities.

As for the cities that are not covered under the Rapid Bus or myBAS programme, SPAD
has delivered another stage bus services transformation programme under the name
Interim Stage Bus Support Fund (/ISBSF). The ISBSF has the same objectives as the
SBST programme: improving the quality of existing bus services and continuing bus
services on social routes deemed non-viable commercially (National Land Public
Transport Commission (SPAD), 2016a). This is an interim measure before the
application of the SBST programme in that area. Substantial funds are given to the
current stage bus operators to cover their shortfall in providing the best stage bus

services for their network area.

The main reason that the government funds these substantial programmes is that they
will force the stage bus providers to give a consistent level of excellent service at
whatever cost it takes to tackle the old negative perception among people towards public
transportation in Malaysia. The public perception of users towards the existing public
transport systems in Malaysia has declined over the years. This negative perception has
caused low ridership for a long time in Malaysia. Before these initiatives, when bus
ridership was low, the bus operators tend to cut down their services. The frequency of
buses have often been reduced to 1 per hour, and to make it worse, sometimes the
buses do not even turn up (Shahrim, 2015). This has built up negative feelings towards
public transportation, and most people no longer trust public transport. The stage bus
services will remain in place with these two-transformational programmes, despite low
ridership on any routes. This will certainly boost the image of public transport and regain

public confidence in the short term.



However, despite all these new government measures in recent years, public
transportation usage in Malaysia is still relatively low and unsustainable, especially with
the sharp rise of private car ownership in the past two decades (Chiu Chuen, Karim, and
Yusoff, 2014). Low use of public transport and rising use of private vehicles indicate
flaws within the current approach. The number of registered private cars increased by
41% from 2005 to 2010, and highway developments further intensify this situation into
cities leading to traffic congestion (Azmi and Nor Fanim, 2012). Based on statistics of
31 December 2013, there were 11.03 million registered motorcycles and 10.48 million
private cars, with a 35% increase in registered vehicles recorded between the years
2007-2012 (Azmi and Nor Fanim, 2012). These number are getting higher each year. In
2016, the number of registered motorcycles have increased to 12.67 million, and the
number of private cars have increased to 12.99 million (Malaysia Automotive Institute,
2017). The private vehicle’s average annual growth rate of 7.5% has surpassed the
average annual growth rate of the population, which had an average of 2.25% in the
same period (Indati, Ghate, and Leong, 2013). This has brought the level of Malaysia’s
private car ownership to exceed the level of wealthier western European countries and
has caught up quickly with the United States of America and Australia, countries with a

long history of car culture (Tong, 2014).

The issues surrounding the public transport system are growing in magnitude and
further compounded by the flawed public transport information system's complexity. The
challenges in transforming the public transport system into the mode of choice are not
limited to increased infrastructure and capacity. A more integrated and comprehensive
approach to delivering updated information and the currently available bus services
networks is essential to enhance public perception and attract public transport use
(National Land Public Transport Commission (SPAD), 2012).

1.3 Malaysia Urban Public Transport Legislation and Policies

In Malaysia, two national policies are affecting urban public transportation and plans.
The policies are the National Key Result Area — Improving Urban Public Transport and

the National Land Public Transport Masterplan.
1.3.1 National Key Result Area — Improving Urban Public Transport

Malaysia has set the year 2020 as the deadline to become a developed, high-income
nation. Malaysia has already embarked on a plan to effect just such a transformation.
At the heart of the plan is the Government Transformation Programme (GTP), an
ambitious, broad-based programme of change to transform the government into an

efficient and people-centred institution fundamentally. The GTP’s structure is
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straightforward: areas that need the most attention are highlighted, and special
treatment will be done in those areas. Through thorough and broader discussion with
the main stakeholders, from the Ministries to the people, the Malaysian government,
back in the year 2010, came up with seven stressed categorical segments that created
what they called National Key Results Areas (NKRAs) (Malaysian Performance
Management & Delivery Unit (PEMANDU), 2010).

GTP is a combination of several national Key Result Areas (NKRAs) with work
individually. Still, through their combination of effort, the force generated by them is
greater than the sum of its part. Each NKRAs segment is assigned to an area believed

to have the most significant impact on the people. The seven NKRAs are:

Reducing Crime

Fighting Corruption

Improving Student Outcomes

Raising Living Standards of Low-Income Households
Improving Rural Basic Infrastructure

Addressing Cost of Living

N o o bk w0 Dd =

Improving Urban Public Transport

The introduction of Improving Urban Public Transport as one of the NKRAs highlights
the government’s strong commitment to addressing the long list of issues that have
plagued urban public transportation systems in Malaysia. The main objectives of this
NKRA are to make urban public transport systems reliable, efficient, comfortable, and
accessible with greater connectivity in all Malaysia’s urban areas. Once all these
objectives are achieved, and the systems have been improved, it is hoped that they can

attract more people to choose public transport as their primary medium of transportation.

A fall in commuters using public transport can lead to a deficit in revenues for the public
transport operator. The National Key Result Area — Improving Urban Public Transport
(NKRA-UPT) has identified five principal levers to increase public transport usage. One
of the principals is to stimulate demand to draw people to use public transport (Malaysian
Performance Management & Delivery Unit (PEMANDU), 2011b). After years of being
overlooked, the government acknowledges that information provision about public
transport systems plays a big part. In their 2016 annual report, SPAD has stated that it
is vital to make more useful information about public transportation systems accessible
to all commuters. SPAD has launched a project called The Bus Stop Information Panel
(BSIP). This project was launched to enhance bus services’ perception and improve the
accessibility of information about these services. The BSIP project plans to supply
commuters with information about bus routes, route numbers, and service frequency.
6



Generally, almost all bus stations and bus stops in Malaysia have insufficient signage to
give bus routes, frequency, and bus number (National Land Public Transport
Commission (SPAD), 2016b). This kind of information is essential for commuters to
know about bus services' current availability in any area to plan their journey swiftly.
There are several bus route network maps on display, but such maps can only be found
at main bus stations (one or two bus stations per zone). The situation worsens as the
full bus route networks are not shown on any online websites. At other bus stops (and
on the bus provider’s website), the bus service information is only offered in the form of
thermometer maps, which is not the most appropriate way to represent the bus route
visually, and certainly not the entire bus route network. A thermometer map can only
show one bus route per map. This singular representation of the bus route has made
the journey-planning process more challenging and confusing for commuters, especially
when their journey requires them to change bus service several times before reaching

their destination.

Regrettably, mapping information seldom gets a specific mention in any legislation.
Even at the start of NKRA-UPT implementation in 2010, no particular action was
highlighted about improving public transportation systems’ mapping information. All
improvements are focused on the physical development of the systems. There is a lot
of new infrastructure being built (new bus stops, new bus terminals, park and ride
facilities), new routes being created to enhance connectivity across all urban areas, new
ticketing systems, and more modern vehicles being acquired to raise the bus service
image and reliability. Still, unfortunately, only minimal investment has been given to
telling people about what is the all-new improved bus system is all about. Gibson (2009)
stated that the information provided by maps is more desirable for journey planning
processes. Nevertheless, only information in the form of destination lists (thermometer

maps) is being made widely available to the users.
1.3.2 National Land Public Transport Master Plan

The National Land Public Transport Master Plan serves as a strategic document
outlining macro policies and macro plans guiding the process of transforming the land
public transportation landscape (National Land Public Transport Commission (SPAD),
2012). The masterplan aims to have 40% of all commuters use land public transport by
the year 2030. Currently, the modal share of public transport in the Klang Valley Area is
only 20% (National Land Public Transport Commission (SPAD), 2016b). Several
policies have been developing around the crucial aspects of delivering accurate and

effective information to the user.



One of the policies to develop a seamless experience for the user is Policy 3.5.3. This
policy states that, beyond service quality and reliability issues, it is also essential that
the commuter can conveniently get to the public transport node and to switch the mode
of transport easily. The fragmented nature of the current public transport systems makes
it difficult to plan one’s journey effectively. Consolidating and communicating relevant
public transport information to the public will be a key priority going forward. The move
will increase the user-friendliness of the network and promote usage. A comprehensive
passenger information system needs to be developed and embedded into upgrading
efforts such as the bus stop enhancement measures to carry out this policy. A
consolidated repository of public transport-related information, including route maps and
timetables, is one of the passenger information systems’ critical elements to make it

easy for people to use public transport.

The public bus services will remain an essential part of the Malaysian Land Public
Transport landscape because it gives the best transportation form to provide the first
and last-mile connectivity. As such, many national transport blueprint plans have been
produced to improve bus service systems’ standards. One of the plans is the Bus
Transportation Plan. The Bus Transportation Plan is one of the subsidiary’s plans to
achieve Land Public Transport Strategy for the National Conurbation. This master plan
stresses the need to improve the bus information systems as one of its core initiatives.
Better coordination of this core initiative is required to achieve high consistency and
integration of the delivery structure. To ensure the transformation process delivers
outcomes, all the techniques and solutions taken must engage land public transport
users and operators in the input process to ensure that the transformation is people-

centric. Commuters must be made a priority in every action taken.

The introduction of this masterplan highlighted the new direction taken to solve the city
congestion problem. Previously, the improvement of public transport has not been a
priority. The congestion solutions were focused on building more roads and providing
more private vehicles to solve the increasing travel demand. The government has finally
realised that mature cities cannot eradicate the congestion problem by building more
roads. It is much more critical to provide more efficient and economically effective
vehicles to cater to the travel needs of the people (Malaysian Performance Management
& Delivery Unit (PEMANDU), 2011b).

1.3.3 Importance of Public Transport Information for Malaysian Bus Users

Malaysia has invested heavily in providing the best public transportation system possible,

creating a favourable public transport policy, providing efficient vehicles, and building a

world-class transportation infrastructure to support the system. However, the increase
8



in people who use public transport in Malaysia is still low compared to the amount of
time and money invested in this area (Manokaran, 2017). A study conducted by Zakaria
et al. (2010) shows that negative perception has long plagued Malaysia’s public
transportation services. Users think that the public transport system is limited, old

fashioned, lacking quality services, and small network area coverage.

To persuade users to change their perception of the system, they need to be informed
and reminded about the current situation of public transportation. The first thing that
comes to the user's mind when selecting the type of transportation they will use for their
travel is whether their chosen option can help them reach their destination. It is at this
point that the right public transport information matters the most. Previously, public
transport advertising focused only on improving the public transportation system (bus
terminal, bus stop, vehicle condition). Advertisements on some of the new upgraded
systems were flooded with images and videos that showed new bus terminals, new bus
stops, and modern vehicles used. Less attention has been paid to tell people about
where precisely the buses go around their area. Here, they often find that the information
available to them is minimal. This leaves them with a poor first impression of how public

transportation service works.
1.4 The Need for Public Transport Information

Based on this situation, users always need to know all the critical information about the
bus route network. The information is essential for them to plan and make their journey.
The information given must be made very straightforward and convenient. Two types of
information needed by the users come in the form of when and where. This information
should be provided by the timetable and travel duration (when) and the bus route map

(where).

The process involved in providing effective travel information must take the factors
included in the route planning process as one of the considerations. The task of planning
a route from one point to the other is a common wayfinding task (Golledge et al. 2000).
It is important only to include information needed for the wayfinding process on the map.
According to Brunyé et al. (2010), the route-planning process consists of three phases.
The first phase evaluates the spatial relationship between origin and destination; second,
selecting and correlating possible route options; the third is to choose the most efficient
path (Bovy & Stern 1990). Based on these phases, all the additional information needed
must be centralised on the route used as the bus’s service routes, as the users will only

focus their attention on these routes.



Research carried out by Transport Scotland (2017) found that existing bus users have
often been left confused by poor and inconsistent public transport information. This
problem has also affected the potential of future bus use from both current and future
(potential) public transport users. All the stakeholders involved need to develop a
uniform set of requirements used by all the parties to disseminate information about
public transportation routes and timetables. A lack of understanding of the public
transport system is a significant factor in why people use private cars rather than the
bus system (Farag and Lyons, 2012). When information is poorly formulated and
presented, the whole system will be viewed more as a complicated option to use rather

than as a solution as it is intended to be.

Providing useful public transport information for wayfinding purposes continues to be
essential as it provides support for the United Nation’s Sustainable Development Goals
(SDGs) (United Nations, 2015). People’s movement from one place to another will
consume resources, thus put it at the heart of SDGs on climate action (SDG 13) and
sustainable cities and communities (SDG 11). An excellent public transport ecosystem
also allows countries to achieve Reducing Poverty (Goal 1); Decent Work and Economic
Growth (Goal 8); Industry, Innovation and Infrastructure (Goal 9); Reduced Inequalities
(Goal 10); and Responsible Consumption and Production (Goal 12). With these
connections to the SDGs, research on providing useful public transport information can

firmly address multiple SDGs.

Norway exemplifies an excellent case of public transport that strengthens the SDGs. In
Norway, an efficient public transport system has assured more employment, spurred
economic growth, addressed Climate Change and environmental impact, and improved
road safety. The number of people who use public transport in Oslo has significantly
increased, even though number of car journeys has remained the same, which is a good
indicator of the city livability and climate (The Explorer, 2020). Another good example
can be cited from Singapore, Malaysia’s neighbouring country. Singapore has indicated
that public transport is the key economic factor for their country, and more public
transport systems will be built to accomplish the objective bounded in the Land Transport
Master Plan 2040 (Intelligent Transport, 2019). The CEO for Singapore’s Land
Transport Authority, Hoo Ping Ngien, welcomes any innovation and looks for any
possibility of cooperating with companies to solve issues relating to public transport —

including the innovation in the information provided.

Vehicles operating on conventional petrol, diesel, and other fossil fuels emit carbon
dioxide. Carbon dioxide makes up 95% of all transportation-related greenhouse gas

emissions (Hodges, 2010). Reducing these greenhouse gas emissions from the
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transportation industry could play a key role in combating climate change. People who
use public transport rather than their private cars could contribute to reducing
greenhouse gas emissions. An excellent public transport map design is needed to entice
people to make more use of public transportation as it will make it easier for them to

comprehend how the whole system works.
1.5 The Whole-network Bus Map Concept

There are several map forms used to visualize the bus system. Besides the whole-
network map, other forms include those focusing on a particular route and the stop
specific map. Route maps show one bus route (or perhaps a few per map) while the
stop-specific bus map only shows the routes going forward from the specific stop or
cluster of stops (Evans, 2010). The whole-network maps can be in either schematic,
semi-schematic, or geographical form. A schematic map uses a certain distortion level
in its map design, thus making it possible to draw an entire bus network in a single map
without too much topographic detail and look more aesthetically pleasing to many users’
eyes. Nevertheless, Morrison (1996) states that schematic maps are not convenient for
bus maps as they not geographically ‘true’ and do not effectively show all the roads

served by a route.

Understandably, a whole-network bus map design is still useful for travellers, as
travellers still use the maps located on the wall of public transport stations while they
plan for their journey (Hochmair, 2009). Whole-network bus maps are a good way to
present all the bus route information. In only one picture, people can see the bus network
coverage area and all the routes, which will help people who need to take multiple buses
to reach their destination. They can see where to board and stop and where to change
routes. However, this whole-network bus map needs to be designed carefully to achieve
that purpose. With the high amount of bus information that needs to be included in the
network map, there is a growing need to scale down complexity. This procedure helps
users in extracting the information more effectively. The form of the maps is not up to
the cartographer to decide, but should be determined based on the users’ ability to
extract information efficiently. All the bus station names and locations need to be well-
defined with adequate background information. The background information includes an
appropriate number of landmarks, other road name information, and the legibility of

presented cartographic variables.

A whole-network bus map is a type of public transport map that is used to visualize all
bus transportation routes in an area in one single map. The network map is different
from a topographic map and other thematic maps. As the name suggests, whole-

network bus maps are not exclusive to only one bus station or only one particular stop.
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A whole-network bus map can be used and displayed at all bus stations and bus stops
across the bus service area, and other locations. It is different from other bus map forms,
like the stop-specific bus map or bus route map, made for only one bus stop or one route
in the bus service area. These maps are made to complement the whole-network bus
map and not to replace it. Economically, a whole-network map is cheaper to produce
than to produce individual route maps for each route or stop-specific maps for each stop.
The whole-network map consists of three types of information: background information
represented by a point, line, and area symbology; transport station location represented
by points symbology; and lines to represent the connection between these stations (Guo,
2011).

One of the primary roles of the whole-networks map is to represent all the available bus
service routes currently in service in an area to the users. All the available routes will
give users all the possible route choices to decide the best possible way to reach their
destination. It will not limit the user’s decisive action to choose only certain services

being made visible to them, like being shown an optimised origin-destination map.

Bartram (1980) explained the concept of the Legibility of Public Transport Systems.
According to Bartram, legible means that a user can go from one point to another in the
easiest way possible without the concern of getting lost. The concept of legibility and
being uncomplicated is the basis of this whole-network map research. A legible and
uncomplicated whole-network map is essential in providing the users with a bus system
that they can understand completely, contrary to what they feel is too complicated to
use. By providing all the service route information to the users, it is expected to make
users realise the full extent of the transport route network currently in service and
available for them to use. This will be even more useful for a new user (new residents,
tourists) to see the transport routes as more accessible as they may have a restricted

cognitive map of their new surroundings.

Whole-network bus maps are expected to bring a few advantages from the passenger’s
point of view and the Local Authority’s and Bus service operators’ point of view. Local
Authority and Bus service operators need a new measure to positively impact future
patronage levels and bring much-needed impact on encouraging modal shift (more bus
usage instead of using private vehicles). It is also crucial for this research to create a
map that is easy to update with the latest route changes. Bus routes are different from
the train, metro, or tram routes, as the alteration to bus routes can frequently happen at
irregular intervals (due to various ad-hoc purposes). Finding the best cartographic

template to make the whole-network bus map is the critical solution to this issue. The
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route changes will be made only to the affected routes, and redistribution of new maps

can be done swiftly.

Furthermore, a whole-network bus map offers multiple usage capabilities. It is not only
meant to be used and displayed at a bus station or bus stop. It could be used at various
places such as the user’s home or their office. This is because the journey planning
process does not start when the passenger reaches the bus station or bus stop. It starts
a soon as the person decides that they need to travel to a location beyond reasonable

walking distance.

Nevertheless, every map design has its advantage and disadvantage. One negative
aspect of the whole-network map concept is there can be a tendency to put too much
information in one map, which may lead to user confusion. Whole-network bus maps
tend to use topographic maps as the base of the map. Combined with the large paper
size available, the vast free space always entices the mapmakers to include
unnecessary spatial information during the map creation process. Understandably, the
maps cannot consist only of information about the routes and the bus stops. Still, the
map makers must consider what additional information can be put on the maps. If
carefully selected, this additional information can help users determine their position and
orientation (Bovy & Stern, 1990). Additional research needs to be carried out to
determine the minimal level of background information needed by users to help them
use the maps effectively as lack of background information would also cause a problem
in some aspects of the map use process. One of the prevalent cases related to the lack
of additional information in a whole-network map can be seen from the schematic
London Underground Map, designed by Harry Beck in 1931. This map may have gained
iconic status due to its unique map design principles, but lack of additional background
information can raise users’ issues regarding the actual journey length between some

of the stations on the map (Vertesi, 2008).
1.6 Availability of Bus Maps in City of Kuantan, Pahang

The task of providing public transport information in Malaysia is solely under the bus
operator’s responsibility. In the City of Kuantan, RapidKuantan is the sole stage and city
bus operator since 2012. There were various bus operators, but the other bus operators
did not manage to survive due to the ineffective business model. The Malaysia Federal
Government, under its public transport corporate body, Prasarana Malaysia Limited,

took over the whole stage bus provision in Kuantan to help revive the ailing bus service.

Prasarana Malaysia, under the RapidKuantan brand, launched its operation on 1
December 2012. In 2016 the RapidKuantan had a fleet of 80 buses and operated on 15
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different routes over two districts in the State of Pahang, Malaysia. Figures below (Figure
1.2 to Figure 1.12) show the current mapping information available to the users in

regional areas surrounding Kuantan, Pahang.
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Figure 1.2: The whole-network bus map of Kuantan, Pahang (source: RapidKuantan, 2016)

Figure 1.2 shows the first and the only whole-network bus map published by
RapidKuantan. This network map can only be found at the Main Bus Station in the city
centre. It is not available on any online platform. The map was created initially during
the launch of RapidKuantan in 2012. Despite the change in bus routes over time, no

update has been made to the map.

RapidKuantan did announce a change in bus routes through the publication of new
individual route maps, as shown in Figure 1.3 to Figure 1.8. The maps were only
published on the official company Facebook and Twitter pages, but no printed versions
were made available. The maps were created by simply drawing lines and text
placement onto a screenshot of background graphics taken from various online sources.
There was no uniformity in terms of the width, size, and the colour of the lines used to
present the bus service routes. Furthermore, no serious consideration has been made
in terms of every map element shown, including the landmark number and placement,
the variation in graphic variables, the use of colour, the typography setting or the

presence of a legend.
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PETA LALUAN 402
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Figure 1.3: Individual bus route map (Route 402) (source: RapidKuantan, 2016b)
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Figure 1.4: Individual bus route map (Route 300 and 303 ) (source: RapidKuantan, 2016c¢)
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Figure 1.5: Individual bus route map (Route 401) (source: RapidKuantan, 2015)

Besides the above maps, RapidKuantan did keep publishing new maps to inform the
users about their current bus route services. However, the non-uniformity of the
cartographic style continues to be an issue here. Maps for bus route 601 (Figure 1.6)
and bus route 201 (Figure 1.7) shared a similar basemap and other graphic variables.
However, a map created for bus route number 201 (Figure 1.8) uses a different type of
basemap and presents less geographical information than other maps that have

previously been published.

Things get worse if we examine the other visual variables and typography representation
in the map. Moreover, there is no proper judgment in terms of text labelling and text
placement. The text presented is either too small or of low quality to read much of the
maps’ detail. The maps were published in a low resolution, making it hard for any user

to read the map’s information.
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601 HENTIAN BANDAR KUANTAN -POLISAS

Figure 1.6: Individual bus route map (Route 601) (source: RapidKuantan, 2014)

201 HENTIAN BANDAR - TAMAN GELORA

Figure 1.7: Individual bus route map (Route 201) (source: RapidKuantan, 2014a)
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Figure 1.8: Individual bus route map (Route 401) (source: RapidKuantan, 2015)

As for the other available mapping design, only information in the form of thermometer
maps is provided. This type of information was made widely available and can be found
at every bus stop and bus station. In this thermometer map (see Figure 1.9 to Figure
1.12), only the central bus station’s name and the bus stops involved in the specific route
are shown. No other geospatial information is included in the information board. As the
bus stations' (stops’) naming convention is not as good as the ones provided by rail
systems, people may be confused by the same name of bus stop at different locations
on totally different bus routes. Presenting bus information in these singular maps (one
bus route per map) will probably create more confusion than solve a problem (Tyner,
2014).
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Figure 1.10: The thermometer map design placed at a bus station in Kuantan (Source:
RapidKuantan, 2012)
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Figure 1.11: Thermometer maps located at a bus stop in Kuantan
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Figure 1.12: The thermometer map design placed at a bus stop in Kuantan (Source:
RapidKuantan, 2012)

Nevertheless, users that need to take only one bus route to complete their journey might

find this type of map useful. It will be a challenge for users that need to take several
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buses to complete their journey. In this case, the user needs to combine multiple route
maps to plan their bus journey. Lack of bus stop locations and bus station names on
these maps will make it harder for the users to know where to stop and board another
bus along the journey. Providing this type of information in the form of paper maps or
booklets will not help significantly as they will probably form part of a substantial and
complex document. People may continue to be confused while trying to match the routes

that need to be taken along the journey.

Clearly, Kuantan’s bus map information provision is in an unacceptable condition. This
provision of information and the contents need to be improved. Providing better
information and better maps is one of the most efficient and probably the most cost-
effective ways of improving bus transportation information provision (Zegras et al., 2015).
It is the quickest way for the public authorities to tackle changing the way people travel

and move away from their private vehicles.
1.7 Problem Statement

Public transportation is a cornerstone of a nation’s economy. Its availability and
convenience define quality and promotes positive perceptions of public transport
services. Presenting a whole-network bus system in one systematic map helps users’
route planning across a region. With one map, the user can decide the best bus route
that they should take to reach their destination. However, this type of whole-network bus
map can be a challenging product to use. By showing routes of all services provided by
all the bus companies across one specific area, it can prove difficult for some users to
engage correctly with it. Therefore, any way of improving the design is likely to have

benefits.

The need for well-integrated and comprehensive whole-network maps as part of bus
information provision is crucial as a basis for user’s analysis and decision making. A lack
of maps or having a poor map with confusing and complicated information will lead users
to ignore bus services as one of their travelling options. The previous section highlights
the need for public transport information in the research area from every perspective:
the passengers, the public transport operators, and the public authorities. Public
transport information provision has a crucial impact on lifting the public transportation
image, similar to improving the public transport infrastructure, management, and any
other physical improvement. Good information helps users understand the currently
available public transportation services. It will make it easier for them to complete a
journey using the public transportation system. As for the relevant authority’s

perspective, the failure to see this type of public transportation information picture will
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lead to public funding being channelled to waste rather than the effective use of the

infrastructure.
1.8 Research Questions, Aims, and Objectives
1.8.1 Research Questions

1. What are the cartographic representation techniques and design styles used to
visualize the bus transportation system?

2. How effective is a new whole-network bus map design in assisting bus users in
planning a bus journey in Malaysia?

3. Which type of whole-network bus map design is preferable to the bus users in
Malaysia?

4. Will a new whole-network bus map promote and encourage further bus usage in

Malaysia?
1.8.2 Research Aims

This research aims to investigate one of the potential flaws that contribute to low public
transport use, which is the lack of effective whole-Network public transportation maps
and whether a new version of systematic whole-network mapping can eradicate user’s
confusion during the journey planning process when they plan to travel by bus around
their local area. Providing such information will make it much easier for the users to

understand what the full-service provision offers them.

The improved whole-network bus map system should expose the users to all the choices
that they can take to reach their destination from their current location in the shortest
period. This research should also encourage the users/commuters to use the bus
transportation system and give a significant boost to the relevant authorities to use maps

based on planning and resource allocation decisions.
The objectives of this research are as follows:

1. To carry out a comprehensive review of current and recent bus map design.

2. To identify the cartographic representation techniques that appropriately
visualise and enhance the bus transportation system, and establish a view on
bus mapping’s best cartographic practice(s).

3. Based on the above review, design and produce prototype whole-network bus
maps of the study area.

Conduct a map usability study on the prototype bus maps.
While conducting the map usability test, to gather additional information about

the potential of whole-network bus maps to encourage bus use.
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6. To provide recommendations on the production and distribution of maps and

how they can improve the public transport system as a whole.
1.9 Thesis Structure
There are seven chapters presented in this thesis.

e Chapter 1: Provides the introductory explanation and the study’s basic
framework around public transportation information provision. This introduction
includes a description of the aims, objectives, problem statements, and research
questions. The issues and related knowledge surrounding Malaysia’s public

transportation systems are also discussed here.

o Chapter 2: Provides a comprehensive review of current literature related to
various issues surrounding Public Transport information, emphasizing the
mapping provision. The needs and the benefit of having good transport
information are discussed, followed by a thorough review of several essential
aspects of public transport information provision, which includes knowing the
user perspectives and ability to use maps, the cognitive mapping concept, the
diverse styles of bus mapping techniques and the principles behind map usability

test.

e Chapter 3: Presents the deliverables from the earlier phase of this study, the
cartographic design review of the current bus maps. The assessment consists
of a map critique part that focuses on identifying the good cartographic design
features of existing public transportation mapping practices that could be

implemented to design the maps for this study's further stage.

o Chapter 4: Describes the research methodology used in this study. In this
chapter, this study’s conceptual framework, which is developed from the User-
Centred Design (UCD) theoretical concept, is explained. The chapter then
discusses and describes the test material, the test instrument, and the sampling

methodology. The explanation of the selection of the study area is included here.

e Chapter 5: Explains the processes involves in designing the map prototypes. For
the map design process, all the cartographic specifications selected in designing
the new bus maps are clarified. An explanation of the map usability test is given,

along with an overview of the field test procedure
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Chapter 6: Presents the field tests’ results and analysis to evaluate the potential
impact of the bus users' whole-network bus map concept in the study area. A
summary of sample profiles is shown, followed by a comprehensive analysis of
various aspects of the map usability testing to compare the performance and
user preference of both forms of the network maps involved. Discussion about

the potential future use of the preferred plan is included at the end of this chapter.

Chapter 7: Provides the study conclusions, outlining the significant findings, and

makes recommendations for future research work related to this study domain.
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CHAPTER 2

Public Transport Information: Provision, Use, and Usability

Research

2.1 Introduction

There are relatively few reported studies in the field of bus mapping and bus map
information provision. This chapter reviews these studies, and more general literature
on various issues related to public transport (PT) information, emphasizing the mapping
provision. As well as providing context for the current study, the objective of this chapter

is to highlight the need for more research in the field of bus mapping.

This chapter starts with a discussion about the needs and benefits of public transport
information. Then, the discussion continues in reviewing various issues surrounding
public transportation mapping. The review includes the discussion on public awareness
and attitude towards the usage of public transportation, people’s ability to use a map,
the government policies on bus transportation systems, and other relevant topics. The

principles behind map use and map usability test design are also discussed here.
2.2 Public Transport Information Provision

To materialise the modal shift in public transportation usage, Lodden (2002) has
stressed that public transportation systems must emerge as a complete and adequate
system. This is regardless of how complex the passenger’s journey, how far the distance
travelled, how familiar they are with the transport system and how many public transport
providers operate at a particular place. Limited or non-availability of service information
should not impede people from using public transport to complete their journey. Still, the
lack of available data is one of the critical discouraging factors in public transportation
(Cain, 2007).

The most crucial question underpinning this research is, ‘why do we need public
transport information?”. To answer this question involves considering three stakeholders,
namely the user of public transport, the provider of the services, and the authorities that
regulate the services. Different stakeholders need different information. It is essential to
consider the points of view of each stakeholder in understanding the nature of

information required,
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2.2.1 The Passengers’ Point of View

Public transport information is beneficial in guiding passengers on how to use the

services successfully. According to Lyons (2006), there are three influential roles of

public transport information:

1. Improve awareness to an individual about all the travel options available to them

in planning a journey.

Entrust the individual in making a better-informed travel choice.

Help the individual in undertaking and completing a journey successfully.

When a person considers a journey, they should compare all the travel options available.

In many cases, public transportation will provide direct competition to the private car.

Here is when the availability of public transport information can play a significant role in

attracting passengers to use a public transport system. Table 2.1 compares the process

of travelling by car and by public transport.

Table 2.1: Travelling comparison between mode of transportation

Travel Process

Travelling by Car

Travelling by Public Transport

Journey Length

Door to door accessibility

Start with access into the PT
network and exit at nearest
station/stop

permitting)

Available All road network made All road/route networks made

Routes available to Public available by public transport
provider(s)

Transit / No need for interchange The direct journey not always

Interchange possible, may be needed for
interchange

Time for Flexible departure time, can Depart at a specific time, can

Departure predict arrival time (traffic expect arrival time,

Travel Time

In control of the speed of travel
of up to National Speed Limit
(traffic permitting)

Cannot control the speed of travel

Perceived Cost

Fuel

Fares

From Table 2.1, additional travel information is needed by the public transportation

system users to complete their planned journey. However, the amount of travel

information required is not the same for all passengers.
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The regular passenger may not need a lot of travel information. This type of passenger
often makes an identical journey from the same starting position to the same destination,
using similar services at the same time of day every weekday (Garland, Grubb, &
Haynes, 1979). This constant nature of travel has made these passengers aware of the
travel information needed for their journey. Additional travel information is only required
if there is any alteration to the service that they currently use. The regular passenger will
require new information if there is a significant change to the timetable or the route

network, or even worse when their routine services are discontinued.

Although regular passengers are the majority of public transport users, the occasional
passenger's needs should not be taken lightly. In fact, the occasional passenger’s view
concerning the public transport information should be considered more important as
these are the type of passengers that require travel information in planning their journey
(Suen and Geehan, 1987). Occasional passengers can be further divided into four major

categories:

1. Unacquainted passenger: A user with little knowledge about the local public
transport system and the surrounding area.

2. Exceptional passenger: Passengers that use public transport only when needed
but are familiar with the local geography.

3. Foreign Passenger: Passengers that have an additional barrier in terms of
language and local culture.

4. Disabled Passenger: The passenger faces barriers in terms of functional

limitations, which are not related to communication difficulties.

The passenger’s view on public transport information gets more complicated as the
user’s categorisation and type of journey are dynamic. All passengers will start as an
occasional passenger at one point before gradually familiarised themselves with the
public transportation system and become a regular passenger. This state of uncertainty
also occurs when a regular passenger tries to complete a journey to a different
destination (or perhaps at another time). This destination may include a location that
they have visited before, but they are not sure about the current transportation services

available at the time of use.

A study completed by Balcombe & Vance (1998) found that 83% of their respondents

stated that they did not need any travel information in making a regular journey. The

percentage of respondents that said they did not need any information reduced to 67%

when asked to plan an occasional trip, and only 7% of respondents said they would not

require any information when planning a new journey. This study highlights the need for

travel information across all passenger types, with only the amount of information
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needed being different. Passengers demand a public transportation system that is
straightforward to use, has clear instructions, and a system that makes them feel
confident to use and have control (Lodden, 2002). Providing adequate travel information
is an inexpensive way to enhance the passenger confidence in using public transport,
which at the same time will help eradicate any negative experiences and improve the
passenger trust toward public transport services in general (Derek Halden Consultancy,
2003).

2.2.2 Public Transport Operators

Public transport operators largely depend on passengers in generating their revenue.
As such, operators need to encourage more people to use their services by providing
an accessible and convenient service, with practical information to let people know
about the services. This situation is not made more accessible by the contemporary
status-driven social community, where the success level of an individual is measured
through the type of car that they possess (Beirdao and Sarsfield Cabral, 2007). This
circumstance is not helped by the stereotype image that has plagued public transport
for a very long time. Public transport is often associated with discomfort and
inconvenience and is only used by students, the poor, and elderly users (Stradling et al.,
2007).

In terms of attracting passengers, the bus operator competes with other public transport
operators and will also face competition from car usage. The bus industry needs to
entice people to get out of their cars, thus reversing this public transportation modal
imbalance. The bus's image must be improved and be more inviting to new and future
users (Ahern, 2002). The main barrier that needs to be addressed is the psychological
barrier, where passengers usually think that car travel is much more enjoyable than
travelling by bus (Bunting, 2004). Bunting also indicated that the bus industry could do

many things to improve its customer relations in order to attract new passengers.

Providing users with accurate information at the right time is one of the simplest ways to
do this. User-friendly information products representing an accessible bus service
system will let the user know the current bus services on offer, thus helping them make
well-informed choices (Lyons, 2006). However, despite the vital role of making good
information available, improving the bus information provision alone will not be enough
to bring more people to use bus services, as a good information system will not sell a

poor service (Balcombe and Vance, 1998).

The improvement of information provision can also enhance public transport marketing

schemes. Research shows that transport operators can benefit from the improved
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information provided through the higher revenues collected and increased bus use.
Based on the Transit Cooperative Research Program (1995), two weeks after the British
Bus Companies launched improved transport information throughout their service areas
in the 1970s, the bus ridership increased by 12%. When Chicago Transit Authority
introduced a new travel information system for several of its bus routes, the improvement
effect was significant as the weekday ridership for the selected routes had a ridership of
126 more than the bus routes that did not have that new travel information system (Tang
and Thakuriah, 2012).

In the United Kingdom, a study done by Enoch and Potter (2002) found that an
implementation of route branding by Brighton and Hove Bus and Coach Company led
to an annual ridership growth of 8% on its ‘Metro’ routes. Likewise, the rebranding done
by First Glasgow through its Overland network resulted in annual ridership growth of 4%,
after several years of decline. Cairns et al. (2008) applauded the achievements in
Brighton and Hove before highlighting another similar achievement of the information
improvement programme in Nottingham. Before implementing the programme, the local
bus patronage was declining at 1% per year. Within a year of the new programme

implementation, the passenger journeys had increased by 1.8%.

The above statements prove that disseminating good information about public transport
is an effective way to let people know about the bus system. If this is done correctly, the
impacts will encourage future ridership and continued usage. However, there are still
several transport operators that are reluctant to invest in this information provision as
the operators believed that a potential passenger can always ask a representative of the
bus service, either a driver or the company staff at the station, if they need any detailed

information (Ibraeva and Sousa, 2014).

Another reason given by the operators for the lack of information provision is because
most of their passengers are regular passengers and not occasional users. Regular
passengers demand very little information, which has led to a disdainful stance taken by
the bus operators in providing additional information for their bus services (Enoch and
Potter, 2002).
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Figure 2.1: Virtual cycle of investing in public transport information (source: Evans, 2010)

Figure 2.1 shows a potential virtuous circle created if the public transport operator
continues its investment in enhancing public transport information. Clearly, improved
public transport information will benefit the provider of public transport and not only
passengers. Providing the information will bring benefits to both parties as the rise in
revenues will allow further investment in improving transport information. As proven by
several public transport operators (Enoch and Potter, 2002; Cairns et al., 2008; Tang
and Thakuriah, 2012), this approach may help in reversing a long-term decline in bus

usage turn it into a positive patronage yield in a short period.
2.2.3 Public Authorities

As defined in the first chapter, public authorities need to play a major role in fulfilling all
aspects of public transportation’s information provision. In this section, the public
authorities mentioned are the Government, State and City Council, and other public
agencies. The public authorities hold massive amounts of public transport information
that can provide the timetables and network map information and network coverage and
accessibility information (Fairbairn, 2005). Public authorities must ensure that adequate
information is made available to the public transport user. It is vital to distribute the
information around the network area and ensure that the user can access the
information in various locations. The information should always be made accessible,
ranging from the time of journey planning away from the public transport system to the

time where the user currently uses the public transportation system.

In Malaysia, generally, buses are the primary mode of public transport in most cities.

Only Kuala Lumpur has urban rail transportation 