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ABSTRACT

The daunting peak'-hour traffic periods have affected Gauteng road users and the economy due to
traffic congestion in the recent years. A total of 157 000 vehicles used the Gauteng freeway
network each day in 2006, which went up to approximately 200 000 in 2011. This means that the
average growth in traffic volumes had grown on average by 7% between 2006 and 2011. As a
management strategy, The South African National Road Agency (SANRAL) launched the Gauteng
Freeway Improvement Project (GFIP) in 2007 to improve the infrastructural network. The
introduction of the GFIP road-user charging scheme in Gauteng has been followed by a renewed
interest in the subject of urban road tolling both by practitioners and academics. The primary aim of
this study was to analyse the implementation process of successful cases. The intention was to
postulate the fundamental factors for such outcomes. This will be useful for the decision makers in

the road pricing for future developments in South Africa.

In an effort to achieve the aim alluded to above, this study was carried out through a qualitative
method. The sample for the qualitative interview consisted of SANRAL informants. The interviews
were transcribed and coded into themes. These themes were then developed and translated into
statements for the survey questionnaire that was located using a snowball sampling strategy to
enrol a total of 48 general public road users in Gauteng. In support of this data, archive documents
regarding the Gauteng Open Road Tolling (ORT) project from private stakeholders and political
parties were retrieved and analysed. The data collected was collated on the Microsoft Excel

program and coded to assist in the analysis process using inductive reasoning.

The findings of the study revealed that, in order to increase the acceptance of urban road pricing, it
is essential to involve all affected stakeholders from the initial stages of the project. The results
also revealed that the provision of adequate public transport should have been a requirement
policy before the implementation of the e-tolls so that road users had an option of whether to use
the roads or not. The paper also addressed the experiences of London, Singapore, Stockholm,
Seoul, Hong Kong, Netherlands and New York in attempt to compare and contrast the factors

resulting in these road pricing schemes implemented successfully and not implemented.

It is concluded that there is no dispute that infrastructure, such as roads, are essential to the
contribution of economic growth. It is established that road improvement to alleviate traffic
congestion is necessary for Gauteng road infrastructure, thus accelerating economic growth.
However, the majority as high as 86% of stakeholders in general do not agree with the funding
model proposed, namely the user-pay principle. It is evident that SANRAL, as an agency of

government, only implements policies, which have passed into the law of Parliament. However,
i
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II.  DEFINITIONS

The following key concepts feature as an important part of the terminology of this study and are

defined as follows:

o Externalities refer to any costs or benefits unknowingly generated by road users as a result
of their use of a road, affecting the costs and benefits of third-party road users.

e Road pricing refers to road user charging, congestion charging, congestion pricing, road
tolling, open road tolling, electronic road pricing, automatic debiting systems, value pricing,
variable pricing and peak period pricing.

e Electronic Toll Collection (ETC) refers to a transaction in which a vehicle is identified by
means of a toll tag, the vehicle license number or by other electronic means in order to
effect the payment of a toll. The system determines whether passing vehicles are enrolled
on the database, alerts the appropriate authorities for those that are not, and electronically
debits the accounts of registered vehicle owners. ETC toll collection systems rely on four
major components, namely Automated Vehicle ldentification (AVI), automatic vehicle
classification, transaction processing and violation enforcement.

¢ Intelligent Transport System (ITS) refers to interventions put in place by road authorities by
adding real time information and communications technology in order to manage
congestion, incident response, improve safety, journey time and to inform the driver.

e Open Road Tolling (ORT) refers to another form of Electronic Toll Collection (ETC),
whereby the motorist is not required to stop at a toll booth or plaza to pay toll fees.
Overhead gantries are positioned along the toll route and technology mounted on these
gantries will take photos of the front and rear of the vehicle and read the transponder
(e-tag) in the vehicle. If there is no e-tag in the vehicle, it is identified using the photos that
are taken of the front and rear of the vehicle.

e Transponder/e-tag refers to any Dedicated Short Range Communication (DSRC) based
electronic equipment installed within or on a motor vehicle, and is also known as an On
Board Unit (OBU) or interchangeably On Board Equipment (OBE).

e “HOT" is the acronym for “High Occupancy Toll.” On HOT lanes, low occupancy vehicles
are charged a toll, while High Occupancy Vehicles (HOVs), public transit buses and
emergency vehicles are allowed to use the lanes free of charge or at reduced rates. HOT

lanes create an additional category of eligibility to use HOV lanes.

vii
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CHAPTER 1: ORIENTATION AND INTRODUCTION

1.1 Introduction

Roads and their vital contribution to security, safety, economic growth and social development are
often taken for granted. There is no dispute among road users and other citizens of the value of a
good, well-functioning road network. Moreover, how effectively a nation’s road infrastructure is

managed is key to the quality of the environment in which it lives (Alli et al., 2012).

According to Eberts (2000), the interface between transportation investment and economic
development has broad ramifications that go beyond transportation’s basic purpose of moving
goods and people from one place to another. Whereas there is no doubt that transportation is
essential in the operation of a market economy, much still needs to be understood about ways in
which an efficient transportation system can improve the productivity of the economy. Eberts
(2000) further noted the broader role of transportation in shaping development and the

environment.

Rodrigue et al., (2009) noted that when transport systems are efficient, they provide economic and
social opportunities and benefits that result in positive multiplier effects, such as better accessibility
to markets, employment and additional investments. They also noted that when transport systems
are deficient in terms of capacity or reliability, they can have an economic cost, such as reduced or
missed opportunities and a lower quality of life. In their study, Banister and Berechman (2001)
identified three sets of necessary conditions, viz. positive economic, investment and political
factors, which must be met simultaneously for transport-induced economic development to take

place, as shown in Figure 1.1.

1. Economic: positive externalities; high

quality labour force; buoyant local
economic conditions; expectations.
v
1+3 142
No investment, thus no No supportive policies; this
accessibility, changes counters development
and no development. effects
243 2. Investment: Availability

Political, Institutional:

3. Policy and
Organisational and managerial frameworks
that are conducive to an investment;
supporting legal processes; complementary
policies, and efficient management of
infrastructure facilities.

Accessibility
changes, but no
development

Pt

funds for investments; scale of
investment; its location; network
effects; timing of investment and
its efficient implementation.

Figure 1.1: lilustration of the necessary sets of conditions (Banister and Berechman, 2001).
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CHAPTER 2: LITERATURE REVIEW

The purpose of the literature review was to study the theoretical background on road pricing
through the use of journals, books, references, the internet and articles. The study was related to
the aim and objectives of this study. Among other issues to be discussed, this chapter outlines the
road pricing concepts, development history in transport planning, as well as the comparison with
other international studies. Other critical factors discussed include common revenue use, barriers

to implementation of the road pricing scheme and economic concepts.

2.1 Road Pricing

Road pricing is considered to be an effective means of both managing road traffic demand and
raising additional revenue for road construction by both transportation researchers and economists
(Chan and Lam, 2005). Mahendra (2008) noted that the subject of road pricing is often considered
controversial with strong arguments in favour of it and against it. He noted that supporters consider
the policy necessary for optimal allocation of resources and sustainable demand management,
while opponents consider it as simply another form of taxation. According to Walker (2011), the
terminology “road pricing,” is not well-defined, and to some extent, terms are used interchangeably,
depending on who or where you are, rather than any objective distinction. The term road pricing
has been used to cover any fiscal form of traffic restraint, including both direct and indirect charges
of road users. However, various terms have been used in parallel with the term road pricing, such
as road user charging and congestion pricing, which is used in the United States of America,
London and elsewhere, road tolling, open road tolling, electronic road pricing, automatic debiting

systems, value pricing, variable pricing and peak period pricing.

The management of road pricing for both urban and interurban roads is in the hands of separate
public agencies or government bodies with possibly different objectives and responsibilities, and at
different levels of decision-making. The management of urban roads is typically in the hands of
local agencies and of interurban roads in the hands of national level public agencies. The longest-
standing example of a successful urban road pricing system is in Singapore, a single city-state
with, in effect, a single administrative level for deciding and implementing transport policy
(Niskanen et al., 2003).

A study by Kalauskas et al., (2009) found that once a road pricing project reaches implementation

and planning stages, the three major organisational questions come to the fore:

(1) Who administers the programme?

(2) Who manages and operates the programme?
16
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CHAPTER 3: ROAD PRICING CASE STUDIES

3.1 Introduction

This section comprises international studies from the leading European cities and other developed
countries in the field of urban road user charging. The objective of this chapter is to provide an
overview of how these countries have implemented road pricing schemes. These cities represent
different fundamental aspects during the planning and implementation processes of their scheme’s
policies. In addition, the conditions of these cities to a certain extent are similar to South Africa,
more particularly the Gauteng Province. The international case studies in this research study
include the United Kingdom, London; Singapore; Sweden, Stockholm; South Korea, Seoul; Hong

Kong; Netherlands and United States of America, New York.

3.2 United Kingdom - London

The first proposal for London road pricing was during the 1970s by the Greater London Council
(GLC). The charging system was 'supplementary licensing’, in which every vehicle was required to

purchase a daily licence to drive in the Inner London area (Jaensirisak et al., 2009).

In the 1980s the London Planning Advisor Committee (LPAC) commissioned research into a
number of transport strategies. This work concluded that improvement of public transport by itself
was not seen as sufficient; there was a need for direct measures to restraint road traffic and to
obtain a better balance between the demand and supply of road space. Various possibilities were

suggested. Congestion charging was seen as the most favourable (Jaensirisak et al., 2009).

leromonachou, Potter et al., (2007) assert that over the years, a number of measures have been
implemented to address the traffic problems in London, but none have alleviated it. Litman (2011)
noted that before the implementation of the road pricing scheme, the plan was widely criticised by
various interest groups, including politicians, motorist groups and some labour organisations. The
conservative mayor candidate promised to end the programme, if elected in year 2000. Many
newspapers were sceptical or opposed to the scheme, and opponents produced a website, entitled

Sod-U-Ken to promote their objections.

Leape (2006) noted that congestion charging contributed to achieving four transport policies,
namely the reduction of congestion, the improvement of bus services, the improvement in journey
time reliability and a better distribution of goods and services. In 2003, Mayor Ken Livingstone

introduced a congestion pricing scheme that was applied to central London. After an 18-month

31
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CHAPTER 4: RESEARCH APPROACH AND METHODOLOGY

4.1 Introduction

The purpose of research methodology is to provide a sound platform for the author to achieve the
aims and objectives of the study. This study follows a qualitative research approach. This chapter
highlights the chronological order of the research methodology, as well as the discussion on how
the research methodology will be conducted in order to achieve the objectives of this research. It is
also important in obtaining relevant primary data from the selected group. Subsequently, an
analysis is conducted to study the data obtained from the respondents and finally, based on the

obtained results, a conclusion is derived.

4.2 Research Methodology

Kaplan and Maxwell (2005) noted that the goal of qualitative research is to understand issues or
particular situations by investigating the perspectives and behaviour of the people in these
situations and the context within which they act. To accomplish this, qualitative research is
conducted in natural settings and uses data in the form of words, rather than numbers.
Sandelowski (2000) noted that researchers conducting qualitative studies want to collect as much
data as they can that will allow them to capture all of the elements of an event that come together
to make it the event that it is. When undertaking their studies regarding the feasibility of the GFIP
tolling scheme, both Gabriel (2011) and Malahleha (2011) employed the qualitative approach.

The fact that a qualitative approach allows for the studying of people in terms of their own definition
of the world, makes this a relevant approach to this study, since the participants in this study
discuss their own understanding around the factors that hamper the implementation of road pricing
in Gauteng (Mouton, 2001).

Mouton (2001) stated that the weakness of the qualitative approach is that the participants can be
biased in their responses. However, following this approach, bias in the study is not a weakness,
as the study focuses on the implementation of road pricing and the perceptions of the participants
regarding the barriers to implementing road pricing, and not what they think the barriers are in
South Africa in general. In other words, the intention of this study is not to generalise the findings to
be representative of every other group or even any other department within the Gauteng Province.
This study employed semi-structured interviews, archival, and structured questions to collect
primary data from officials and stakeholders of both SANRAL and Gauteng residents in an attempt

to answer the research questions.
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CHAPTER 5: RESEARCH RESULTS AND DISCUSSION

5.1 Introduction

The results from the SANRAL informants’ interviews, followed by the survey questionnaire are
presented and followed by those from transport organisations. The survey developed for this
research study is aimed at road users in the Gauteng Province, South Africa. A total of 70 road
users were requested to participate in this research study. However, 48 road users responded to
participate in the current study. The participants’ views were collated on an Excel spreadsheet and
coded to assist in the analysis process. The questions on the questionnaire were categorised with
respect to applicability to the objectives, and this can be accessed in Appendix C. The frequency
distribution was computed for each question. An analysis of the respective questions is discussed
below. This analysis was done to either verify or dispute the objectives supporting the research

question.

The survey is conducted via multiple-choice questions using the Likert Scale to solicit input from
the road users in Gauteng as suggested by Cooper and Schindler (2001). Likert scales are
commonly used to measure attitude, providing a range of responses to a given question or
statement (Jamieson, 2004). Archive documents from transport organisations, including the private

sector's stakeholders, as well as political and trade unions were retrieved.

The coding on the frequency distributions is related to the questionnaire analysis, as follows:

Strongly Agree Agree Uncertain Disagree Strongly Disagree
5 4 3 2 1

The formal survey questions and details are attached as Appendices A and B. The following

describes the questions asked in the interviews and survey, and comprises an analysis of the data.

This chapter concludes with the comparison of the international case studies as discussed in
Chapter 3.

5.2 Interview Questions and Response (SANRAL)

SANRAL, as the primary respondent, was requested to evaluate the scheme against the best
practice of an ideal pricing scheme. The responses were captured telephonically and a
confirmation e-mail was forwarded to the respondent for editing. Below is a list of the questions
that were posed to the respondent and the responses received:
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS

6.1 Introduction

The preceding chapter was concerned with the results, data presentation, analysis and discussion.
The implications of the f‘indings were given not only for this present study but also for the general
challenges that may hamper the implementation of road pricing. The discussions below will present
the findings of the research questions but will also draw conclusions and make recommendations

for the research study.

6.2 Findings

The aim of this section is to summarise the empirical findings and to provide concluding remarks
about the findings. The results will be summarised in a similar structure as for Chapter Five, where

the results were presented for the research questions:

e What was the rationale for the implementation of the scheme?

e How will the social and economic impact be affected by the scheme?

e Who was involved in establishing the scheme and what were the challenges in
implementing the tolling scheme?

e What are the policies and laws that governed SANRAL to implement the tolling scheme in
South Africa?

e How has SANRAL optimised the use of international practice of road pricing schemes?

6.2.1 Results for research question 1: What was the rationale for the implementation
of the ORT scheme?

SANRAL's rationale is to provide an interconnected network of inner and outer-ring roads as a
viable solution, with the expectation to alleviate traffic congestion. This correlates with Persad et
al., (2007) and Klodzinski et al., (2007) who stated the main reasons why tolling, or road pricing, is
implemented. However, the conclusion drawn from both the survey research and the private
stakeholders in Chapter Five is that the ORT scheme was implemented to generate revenue. It
clearly shows that there is a lack of communication between the affected parties. This difference in
opinions on the rationale of the ORT scheme correlates with Marnewick (2010) who argued that if
there is no regular communication with users, the users do not know what to expect from the
delivered system and they will not understand why the system affects their daily business
activities. Once the system is delivered, the users will not accept it and customer satisfaction will
be a major problem. He further argued that open and regular communication facilitates the change

management process.
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APPENDICES

Appendix A

STRUCTURED INTERVIEW QUESTIONS

The purpose of this interview is to collect primary data from SANRAL Officials, for a Masters
qualification with the Engineering Management field of study at the University of Johannesburg. All

responses are anonymous and will be treated as strictly confidential.

CONTACT DETAILS

Kind regards

Ashley Netshidzati

Tel: (041) 372 1708 / 082 451 9668
Fax: (086) 516 4494

ashleynetshidzati@pfsa.co.za

91



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



\j

UNIVERSITY

OF
JOHANNESBURG



	COVER PAGE
	DECLARATION
	ACKNOWLEDGEMENTS
	ABSTRACT
	CONTENTS
	LIST OF FIGURES
	DEFINITIONS
	LIST OF ACRONYMS AND ABBREVIATIONS
	CHAPTER 1- ORIENTATION AND INTRODUCTION
	CHAPTER 2- LITERATURE REVIEW
	CHAPTER 3- ROAD PRICING CASE STUDIES
	CHAPTER 4- RESEARCH APPROACH AND METHODOLOGY
	CHAPTER 5- RESEARCH RESULTS AND DISCUSSION
	CHAPTER 6- CONCLUSION AND RECOMMENDATIONS
	REFERENCES
	APPENDICES
	Untitled



