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Absitract

Public fransport has become increasingly important in developing nations, playing a
pivotal role as the primary mode of fransportation for economic, social, and cultural
endeavours for numerous individuals. While there has been extensive research on the
technical aspects of public transport, the customer's perspective has received limited
attention. Passenger's perception of the individual characteristics of the service plays a
crucial role in evaluating service quality. Therefore, it is important to identify the factors
that significantly influence the overall assessment of the service and those that have
minimal impact. Understanding the order and magnitude of the importance of these
external factors is of great importance to service providers when wanting to improve user
experiences, for planning purposes, for marketing purposes as well as for fare setting.
Considering this, the primary focus of this research is to provide empirical evidence on
the existence of a hierarchy in tfransportation needs. Such evidence is provided in this
research by investigating the existence of a user quality pyramid on public transport
modes as claimed in literature. We do this for the City of Cape Town using the Best-Worst
Scaling (BWS) method, which measures consumer priorities in a manner that is robust and
transparent, by compelling respondents to make trade-offs among items. BWS is a survey
technique of measuring individuals’ priorities as it identifies the extremes in a given list as
best as well as worst items and is used in other disciplines where prioritisation of items is
required to guide decisions. In this study, 282 public transport users rank the best and the
worst quality attributes in a given set of 14 quality attributes. The research findings indicate
that fravel time followed by affordability are the most important quality aftributes in
regional public fransport modes. Equally, in- vehicle security followed by service transfers
are the least important public transport quality aftributes. We use this to construct and

comment on the user quality pyramid.

Index Terms
Best-worst scaling, Public Transport, user quality perceptions and preferences, quality

attributes
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5. Discussion of Findings

The main objective of the study was to demonstrate the existence of a user quality
pyramid on Cape Town's public tfransport modes. As opposed to traditional methods such
as SERVQUAL, Structural Equation Modelling (SEM), Quadrant, or Importance-
Performance Analysis, this study employs a different approach to quantify expectations
and perceptions of a service, the Best worse scaling method. Respondents are required
to select extremes from a given list of items in order to discriminate among them using

the Best-Worst scaling method.

In order of importance, the following aggregated values were obtained: Travel time
(normalized score = 1.66); Affordability/ Ticket price/ fare (normalized score = 1.59); Direct
service (normalized score =1.15); Easy to Use (normalized score =0.76); Reliability
(normalized score = 0.41); Station proximity (normalized score =0.13); Flexibility to travel
(normalized score = 0.09). These findings confirm the existence of a pyramid of user
quality according to the research objective section. Those attributes that were ranked as
least important (worse) may indicate that they are not a course for concern compared
to other attributes.

The results are fairly consistent per location, as shown in

Table 17. In Mitchells Plain and Bellville for example, affordability is number 3 as most
important (valued)quality attribute, and travel time is even more important (best) and is
ranked number 1 followed by ficket price. The results also reveal that , Bellville public
fransport system is easy to use, therefore easy to use is ranked number 2 as most important
feature, meaning people value this feature about public fransport in Bellvile maybe
given the various modes of transport and interchanges to use multimodes. In Cape Town
Central Business District (CBD), vehicle cleanliness is a priority to public transport users and

is ranked number 4 as the most important item as compared to other areas.

There are other inconsistencies in quality preference and perceptions, see Table 18 and
Figure 18. For example, station proximity in the GABS and train is most important feature
while in minibus taxis is chosen as least important feature. This may be due to the fact
that mini bus taxis do not have stations except ranks, they load and offload passengers
users almost anywhere. These inconstancies may be because user preference is a

dynamic phenomenon that can vary both spatially and temporally (Echaniz, et al, 2022).
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Appendix A. General Service Quality Attributes
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Appendix C. Public Transport Quality Attributes Selected for Evaluation in this

Project

Table 22: Specific service attributes to be measured/ evaluated in Cape Town

Attributes Issue to be assessed

Affordability/ Ticket price/ fare Is public transport price/ fare affordable?

Station/service proximity Are public transport stations accessible without any problem?@

Comfort How comfortable the journey is regarding access to seat, noise levels, driver

handling, air conditioning?

Service frequency How often the service operates during a given period?

Direct service Is the route network coverage sufficient2 No transfers?

Service Transfers Are transport changes not complicated?

Easy to Use Is it easy to find about routes and easy to change from one mode to the othere
Information Is the information in the public fransport vehicles (maps, station signals) sufficiente
Vehicle cleanliness Is the public transport mode clean and maintained?

Flexibility to travel Is there a provision of long service period (also in off-peak)?

Travel time Is the travel time in the vehicle reasonable? Short or quicker?
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Security Are users feeling personal security while using the public fransport mode?
Safety Are users feeling safe from accidents and injuries while using public transporte
Reliability Is the public transport reliable in terms of schedules?
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Appendix D. Research Questionnaire

(o2 2ot

Koops,
o Pilag,
a
4 .
Msanpue

Faculty of Engineering & the Built Environment Transport Studies Programme

Centre for Transport Studies

c/o Department of Civil Engineering
University of Cape Town

Private Bag

Rondebosch

7701

Dear Mr/Mrs/Ms:

You are invited to participate in a research study titled “Public transport modes:
Measuring user quality perception and preference in Cape Town". This study is being
conducted by Sandisie Paul Walaza as a Master of Science student in Civil
engineering department at the University of Cape Town. Sandisile is under the
supervision of Professor Mark Zuidgeest together with Mr Pieter Onderwater as a co-
supervisor from the Faculty of engineering and the built environment at University of
Cape Town and from Hatch public transport innovations, in Umhlanga respectively.

The purpose of this study is to measure user quality perception and preference on
various modes of transport in Cape Town in order to verify the existence of user quality
pyramid on public transport modes. This will aid us in gaining better understanding on
the general public transport user quality perception and to investigate as to which
service quality attribute/s has the most influence to customer satisfaction and trip
decision making process in public transport modes.

In this study, you will be asked to choose the best and the worse/ least important
attribute to you when choosing a public transport mode.
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The estimated time to complete this survey is roughly 20 minutes of your time. This
survey has been submitted to the research ethics committee for review and approval
at the University of Cape Town as a result, approval has been gained in this regard.

While you will not experience any direct benefits from participation, information
collected in this study may benefit the field of transportation planning and
government officials in future by understanding public transport user quality
preference and perception.

Your participation in this study is voluntary and you are welcome to withdraw your
involvement from this study at any time however there are no risks associated with
participating in this study as the survey collects no identifying information of any
respondent. All responses in the survey will be recorded anonymously.

For any queries regarding the survey or this research project, please contact Sandisile
Walaza or his Supervisor Professor Mark Zuidgeest at walazasp@gmgail.com or
mark.zuidgeest@uct.ac.za respectively.

By completing this survey, you are indicating your consent to participate in this study.

Your participation is appreciated.
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Appendix A.

Public Transport Quality Attributes Selected for Evaluation in this Project

Table 1: Specific service attributes to be measured/ evaluated in Cape Town

Attributes

Issue to be assessed

Affordability/ Ticket price/ fare

Is public transport price/ fare affordable?

Station proximity

Are public transport stations accessible without any problem?

Comfort

How comfortable the journey is regarding access to seat, noise levels, driver handling, air conditioning?

Service frequency

How often the service operates during a given period?

Direct service

Is the route network coverage sufficient? No transfers?

Service Transfers

Are transport changes not complicated?

Easy to Use

Is it easy to find about routes and easy to change from one mode to the other?

Information

Is the information in the public transport vehicles (maps, station signals) sufficient?

Vehicle cleanliness

Is the public transport mode clean and maintained?

Flexibility to travel

Is there a provision of long service period (also in off-peak)?

Travel time Is the travel time in the vehicle reasonable? Short or quicker?

Security Are users feeling personal security while using the public transport mode?
Safety Are users feeling safe from accidents and injuries while using public transport?
Reliability Is the public transport reliable in terms of schedules?
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Consent

| hereby consent to participate in this survey
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Appendix D Research Questionnaire

Please indicate a Public fransport Mode you use frequently or have used recently

My Citi D Mini Bus taxi m Train D Golden Arrow bus D
[t ¥

Please tell us, which suburban area is closest to you or are you from. Mark with an X

Cape Town Zr Bellville D Khayelitsha D Mitchells Plain D

Please tell us the purpose of your trip or travel, mark with an X

Shopping or

Work |:| School D Leisure D - B/ therD
usiness

Please indicate your gender.

Other
Male E( Female I:l Prefer not to specify D
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In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public fransport mode.

Most Least
Attribute concerning/ Not
Important
important

Affordability/Ticket price/ Fare

Station proximity

Service frequency

Direct service

L] [Q 0O |d
m D'DEDSD

Service transfers
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In the following list, please rank what you consider as the most important and least concerning
aftribute to you when choosing a public transport mode.

Mot Least
Attribute concerning/ Not
Important
important

Easy to use

Information

Vehicle cleanliness

Flexibility to travel

DDDDE\
DDDQD

Travel time

-
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In the following list, please rank what you consider as the most important and least

concerning atiribute to you when choosing a public transport mode.

Most Least
o3 Attribute concerning/ Not
Important
important
lz/ Security I____]
[] Safety i
] Reliability ]
D Comfort D
[] []

Affordability/Ticket price/ Fare
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In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Mot Least
Attribute concerning/ Not
Important
important
D Station proximity

Service frequency

Service transfers

@DDDD

L]
LA Direct service
[l
]

Easy to use

CF
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In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most Least
Attribute concerning/ Not
Important
important
l:l Information

Ol o 0

Vehicle cleanliness

Flexibility to travel

Travel time

Security

EY]\DDDD
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In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most Least
Attribute concerning/ Not
Important
important

D Safety

Reliability

Comfort

DDDDE

L]
[
ﬁz/ Affordot;ility/"Tickef price/Fare
[]

Station proximity
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Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most Least
Attribute concerning/ Not
Important
important
l___l Service frequency

Direct service

Easy to use

@DDDD

D Service Transfers
]
]

Information

10
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Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most Least
Attribute concerning/ Not
Important important
D Vehicle cleanliness

Flexibility to travel

Security

DI%DDD

L]

nZg Travel fime
| - -

L]

Safety

11
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Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least

concerning attribute to you when choosing a public transport mode.

Most Least
Attribute concerning/ Not
Important
important
D Reliability
Comfort

DDIQD

Affordability/ Ticket price/ Fare

Station proximity

Service frequency

DDDDQ

114

12




Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Mot Least
Attribute concerning/ Not
Important
important

P
/ Direct service D

D Service transfers I:]
D Easy to use E/
D Information D
|:| Vehicle cleanliness D
13
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Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most Least
2 Attribute concerning/ Not
Important
important

Flexibility to travel

Travel time

Security

Safety

DDD@D

DDQDD

Reliability

14
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Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most Least
Attribute concerning/ Not
Important
important

Comfort

Affordability/ Ticket price/ Fare

Station proximity

Service frequency

IZIDI:IIEJ\EI

DI%DEID

Direct service

P

15
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Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most
Important

Attribute

Least
concerning/ Not
important

DDDQD

Service Transfers

Easy to use

Information

Vehicle cleanliness

Flexibility to travel

[]

DD@D

118
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Appendix D Research Questionnaire

In the following list, please rank what you consider as the most important and least
concerning attribute to you when choosing a public transport mode.

Most Least
o Attribute concerning/ Not
Important
important

= Travel time []
] Security E/)
] safety ]
] Reliability ]
[] Comfort ]

17
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Appendix D Research Questionnaire

Do you have any suggestions or comments with regards to this survey for improvement?

120
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Appendix E. Activity Scheduling and Critical Tasks

Activities on the Critical path

March9 |Apri19  (May19 |June"9 |JJuly9  |August9 |September19 (October19 |Movember19 |December'19 [January20 |February20 |March'20 |April20  |May20

Clarify aim and
Objectives of the | me———
study

' ; S
Litreture review

Research EE—
Methodology

Data collection ——

Data analysis ——

Fi ndings L

; I
Conclusion

Proofreading,

binding and
Printing

Figure 24: Critical path
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Appendix F Time allocation to Major activities

Appendix F. Time allocation to Major activities

16

Time frames \Weeks)

0 |

Aims and Objectives Litreture review Research Data collection Data analysis Findings Conclusion " roofreading, binding
Methodology

and Printing

Activities on the Critical path
Figure 25: Time frames for major activities
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Appendix G. Survey Design and Data Collection Process

Phase One

Triday, 28 une 2019

|
Y

Fh‘_a“ i Establish survey ,  Questionnaire design and

management strategy fleldwork procedure

Data collecthon '

Pilot survey and finalise survey
design

Y

= .
f l THARIY, 24 Spnmber Z0I0 Conduct main surveys

4

Data coding/Entry/Processing

Y

Data checking and verification

I b S N S S s . [} [ | '
—_ |
Phase Three j
1 .

Figure 26 Survey Process
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Appendix H.

BWS Design Report

DEMO MODE. This report shows the information for your design, as would be generated by the professional (rather than demo) version

of the software. The design actually used in demo questionnaires (when previewing or testing/running the survey) is simply

the items appearing in sequential order, for all respondents.

Design Parameters
Items 14
Items per Question (Set) 5
Questions (Sets) per Respondent 14
Versions 1
lterations (1]
Random Seed (1]
Prohibitions i ]
Chosen eration 1
One-Way Frequencies
htem Times Used
1 5
2 5
3 5
a4 5
5 5
B 5
T 5
B 5
9 5
10 5
11 5
12 5
13 5
14 5
Mean 500
Standard Dewviation Lo
Two-Way Frequencies
hem 1 2
1 5
2 4
3 3
a4 2
5 1
B i ]
r 1]
B o
1 [1]
10 [1]
11 1
12 2

Ll =T = T = = = I L I T g |

S0 Q02 FMWaAEWN

000 0= MW &N

(=T =T =T R R S

O QK MW aN

I TR TR TR T

[ I TR T |

(AR T
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