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1. INTRODUCTION
1.1  BACKGROUND

The main purpose of the Transport Master Plan (NATMAP 2050) is to motivate a prioritized
program of interventions to upgrade the transport system in South Africa. Its goal is to
develop a dynamic; long term and sustainable land use/multi-modal transportation systems
framework, for the development of networks, infrastructure facilities, interchange termini
facilities and service delivery.

The Department of Transport (DoT) appointed SSI Consortium to develop provincial master
plans for KwaZulu-Natal (KZN) and Western Cape (WC) provinces, which are coordinated
with the master plans of the other provinces. The Aurecon and Ingerop Consortia were
appointed to develop master plans for the other provinces. The DoT’s academic advisers,
named the Consolidation Working Group (CWG), were appointed to integrate all the
provincial master plans into a single national transport master plan.

Three of the four main Phases of the Project have been concluded, i.e. the Inventory,
Analysis and Forward Planning phases, i.e. Phases 1, 2 and 3.

1.2 PURPOSE OF REPORT

This report addresses Phase 3 of the NATMAP project dealing with the Forward Planning for
the KZN Province, and it is the fourth report produced in the project. The previous reports
were the Inception, Inventory and Analysis reports. This is Version 2 of the draft Phase 3
report for the KZN. The report is only a draft at this stage, but has been updated based on
comments received from the Phase 3 Round Table Conference and feedback from
stakeholders within KZN.

Apart from the provincial reports, there are also three reports produced at national level on
the following aspects for Phase 3:

o Financial, Institutional, Legislation and Management (FILM);
 Model Development and Projections of Passenger and Freight Transport and
e Energy and Environment

1.3 OBJECTIVES OF THE PROJECT

The Terms of Reference (TOR) states the goal of the National Transport Master Plan 2005-
2050 is to develop a dynamic; long term and sustainable land use/multi modal transportation
systems framework for the development of networks, infrastructure facilities, interchange and
termini facilities and service delivery strategies for the RSA. The framework and strategies
need to:

e Be demand responsive to national/provincial/district and /or any socio-economic
growth strategy, and/or any sectoral integrated spatial development plan and
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Have a coordinated implementation schedule and/or action agenda for the whole
country and/or specific national and provincial spatial development corridors and
regions until 2050.

In other words the objective is to prepare a physical development plan, sometimes referred
to as a Master Plan, as the framework by which RSA’s future state-of-the-art multi-modal
transportation systems planning, implementation, maintenance, operations, investments, and
monitoring decisions are to be made.

The objectives of the Project are to identify, examine, assess, and propose;

Various land use/spatial development models to sustain investment in state-of-the-art
multi-modal urban/rural transportation systems;

Cost effective models for an integrated public/private sector corridor/regional
economic development;

Vision, goals and objectives for each of the national development corridor and/or
economic regions;

Integrated growth and development strategies for each development corridor and/or
region of national importance;

Potential economic development projects and compile a comprehensive economic
status map of national importance;

Integrated multi-modal infrastructure facilities development Plan;

Cost effective policies promulgation, and/or changes to enhance coordination of
transportation services;

Cost effective institutional arrangements model for efficient and effective investment,
planning, implementation, operations, maintenance, and monitoring and

Action agenda for the various key stakeholders based on the preferred development
strategy and integrated development plan.

Phase 3 Obijectives

Phase 3 is not “what is, or what will be, but simply what ought to be”.
The specific objectives of Phase 3: Forward Planning according to the ToR is as follows:
e To provide transport demand projections based on

= Demographic growths and
= Macro economic outlook

e To provide responsive supply of transportation infrastructure facilities and services to

demand through:
= Network capacities: Road, railways, maritime and air

The demographic and economic projections have been presented in the Phase 2 report. This
Phase 3 report therefore focuses on the transport demand projections, which were based on

the demographic, economic and land use projections.
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It should be noted that the Financing and Institutional objectives of Phase 3 are addressed in
the national FILM report.

1.4 METHODOLOGY
1.4.1 Project Phases from TOR

The broad approach is depicted in the figure below in terms of the four phases according to
the TOR. The Phase 1 Inventory delivers the information about the existing supply and
capacity of transport, the main demand side drivers and problems and deficiencies. The
Phase 2 Forecasts deliver information about future demand and enables a vision to be
developed about the transport supply-side, including the future capacity required and the
standards necessary to provide cost-effective and globally competitive transport passenger
and freight services. Phase 3 is basically about planning to schedule and prioritise
infrastructure investment in sympathy with growing demand. Finally, Phase 4 deals with the
necessary policy, institutional changes and support required for effective implementation and
details a programme of action.

NATIONAL TRANSPORT MASTER PLAN 2005 ~ 2050 : PROJECT CONCEPT

Forward Planning
Phase 3
* Project Planning
v Road
v Rail Future Vision & Forecast

v’ Air Phase 2
v Port ¢ Future Model
Critical Projects v'Land-use
v'Economic Activity
v'Population
¥Infrastructure capacity

§00¢

Inventory & Data Analysis
Phase 1

Transport Infrastructure
v'Road
v'Rall

v Air

v'Port
Land-use
Economic ability
Population

Institutional
Policy
Programmes, projects, costs

DELIVERABLES

*Round Table Phl *Round Table Ph3 *Round Table Ph4 *Round Table Ph2
*Report 1 *Report 3 *Report 4 *Report 2 Africon

Figure 1.4.A: Four project phases from TOR

1.4.2 Revised Scope of Phase 3

It was agreed by the Project Management Technical Team (PMTT) that the project schedule
and scope of Phase 3 would be adjusted according to the adjustment of the scope of the
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Phase 2 report. The Phase 2 report will include some Inventory data, which were received
late, as well as results of the Base Year models. As a result model projections are included in
the Phase 3 report.

1.5 ISSUES AND STRATEGIES DEFINED IN PHASE 2

From the status quo data collected during Phase 1, various problems and issues were
identified. In the Phase 2 Analysis, the location, size and severity of problems were
determined. The following conclusions were drawn in the Phase 2 Report, as well as
strategies to be addressed in Phase 3:

Conclusions

Land Use Analysis:

The KZN Provincial Economic Growth and Development Strategy (PGDS) and the Provincial
Spatial Economic Development Strategy (PSEDS), as the spatial representation of the
PGDS, aims to amend the apartheid space-economy of the Province by establishing a
hierarchy of selected development nodes and corridors. This entails that future settlement
and economic development opportunities should be channelled into activity corridors and
nodes that are adjacent to, or link the main growth centres in order for them to become
regional gateways to the global economy.

The Province is characterised by an extensive mosaic blanket of scattered rural settlements
and villages and certain municipalities have been earmarked as Rural Development Nodes
by the Government’s ISRDS programme.

The nodes and corridors selected include existing well established nodes and corridors, as
well as nodes and corridors which do not exist in the contemporary, or are very weak.
Currently, only the primary and secondary nodes of the Province have been identified for
priority interventions. These nodes all display some sort of potential as set out by the NSDP.

Demographic Analysis:

There are large numbers of people who travel long distances to work on a daily basis
because of the concentration of job opportunities in the eThekwini Metropolitan Municipality.
Thus, the need for effective public transport facilities in the contemporary and even more so
in the future is clearly evident. High levels of unemployed people are found in villages
scattered throughout the Province. Thus, the provision of access (public transport) to
community facilities and job opportunities in centrally located nodes should become a
priority.

Economic Analysis:

It is concluded that various factors are constraining economic development in the province.
These are high poverty and unemployment levels, aggravated by the current financial and
economic decline, dispersed and inaccessible settlements far from economic centres, and
the unbalanced concentration of economic opportunities in a few major centres. However,
the KZN has many economic opportunities, such as a supportive policy environment to
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develop the economy, high tourist potential, international trade infrastructure and
opportunities and abundant natural resources.

Passenger Operations:

e Rising car ownership and use on inter-regional roads, give rise to congestion during
peak holiday times, unacceptable levels of air pollution, and wasteful use of valuable
urban land;

o Existing public transport is not sustainable under present operating and management
practices;

e Low profitability for many private operators, resulting in a failure to adequately
maintain and recapitalise fleets;

¢ Limited modal integration and modes are not used where most appropriate;

e Most households in KwaZulu-Natal have limited access to public transport, or cannot
afford it;

e Long-distance rail suffers from very old rolling stock, low demand and hence low
profitability;

e Long-distance stations and termini are in poor condition and generally not integrated
with other supporting land-uses;

o Traffic safety is a major problem, due to old rolling stock, some poor roads, poor
driving skills, etc;

¢ Inadequate policing and law enforcement, particularly relating to unsafe driving and
un-road-worthy vehicles and poor observance of traffic laws and

e Operating License Boards lacks capacity resulting in delays.

Freight Operations:
Freight transport in the KZN and in South Africa is generally inefficient, and suffers from
many problems, such as:

e Uncompetitive and un-commercial operations;

o Failure of funding mechanisms lead to obsolescent and inefficiency;

¢ Rates and tariffs do not relate to commercial practice;

e Excessive costs and low efficiencies inhibit industrial output;

o [nstitutional structure and monopoly control that inhibits private sector investments in
non road sector industry;

¢ Unavoidable result is total dependence of private sector road transport and

¢ Medium term prospects for fossil fuels makes road transport highly vulnerable.

The Gauteng-Durban freight corridor is the corridor with the highest freight volumes in South
Africa, with almost (80%) of South Africa’s freight exports going through the Durban harbour.
Richards Bay serves as the coal export harbour of the country. As such, freight solutions and
investments should be given a priority on these corridors and harbours.

The latent demand for rail service on corridors as well as urban and rural areas is being met
by rapid expansion of road freight transport, causing severe un-recovered externalities in the
form of road deterioration, congestion, accidents, pollution and excessive freight transport
costs.
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Cost comparisons indicate that there is urgent need for independent research to fully quantify
the additional costs being incurred by lack of competition and to define the options for
institutional, organisational and operational reforms to meet the freight transport needs of the
country.

Rail infrastructure:
According to Transnet forecasts the following capacity constraints will develop for the
network within the KZN:

o Currently there are no capacity constraints;

e The capacity of the main line between Durban and Gauteng will be fully utilised by
2020 and will be exceeded by 2030;

e Steep grades limit the capacity of heavy freight trains on the Kwazulu-Natal section
between Vooruitsig and Durban;

e The capacity of the Richards Bay - Ermelo coal line is limited by the single Overvaal
Tunnel (in Mpumalanga). The demand will exceed the capacity of most sections of the
line in Kwazulu-Natal by 2030;

e The capacity of the Durban — Swaziland line will be adequate until 2010. The section
between Durban and Stanger will reach capacity by 2030;

e The branch lines are currently totally under utilised with virtually no demand for
capacity. There are very few services currently available that conform to the
requirements of potential customers (single truck loads) or that could compete with the
road services and

e The condition of the coal line is good while the core lines are generally fair and the
branch lines poor to very poor.

Transnet Rail (Freight Rail and Rail Engineering) is making good progress in terms of:

e Turnaround in rolling stock efficiency and utilisation (major progresses in backlog
maintenance and operational initiatives have produced efficiency gains and greater
asset utilisation) and

e Large-scale capital investment, although there are long lead times on locomotive
purchases..

Road Infrastructure:

The majority of KZN roads (46.9%) operate at LOS B. In total 81.2 percent of the network
operates at LOS C or better. Approximately 18.4 percent of the network (1,792 km) needs to
be upgraded in order to bring the service level of the whole network to LOS C or better.

Visual condition surveys showed that 52 percent of the blacktop roads are in a poor or very
poor condition. A few sections on the N2 south beyond Kokstad and N2 North, the R42 near
Volksrust, and the R22 near Swaziland are in a poor or very poor condition, while sections on
the N2 south near Kokstad, R33 near Dundee and Vryheid, R42 south of Volksrust, are in a
fair condition.
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Two of the main constraints which prevent roads from remaining in a good to fair condition
over their design life are a lack of funds for maintenance and overloading of heavy vehicles.

There are various constraints regarding overload control, such as lack of trained staff, lack of
weighbridges to achieve geographic coverage, lack of the overloading enforcement system,
and inadequate legal support.

Airport Infrastructure:

Durban International Airport: No further expansions will be done to increase the capacity, as
the airport will be replaced during 2010. The airport is at capacity and is operating at a level
of service below the recommended level of service of C. The existing airport is able to handle
projected growth up to 2010 at substandard service levels.

The proposed new International Airport at La Mercy will have an ultimate capacity of 42
MAP. When opening in 2010, it will have a capacity of 7.5 MAP.

Pietermaritzburg Airport: The capacity of the terminal will be reached by 2033 assuming
domestic growth rates of 10%. The terminal might therefore have to be expanded from 2028
to 2033 to handle the expected demand.

e Margate Airport: No capacity constraints and
¢ Richards Bay Airport: No capacity constraints.

Port and pipe line Infrastructure:
The chief constraints to the Port of Durban, once the Entrance Channel widening and
deepening is completed in 2009, are as follows:

o Lack of space for further major expansion;

e Road accesses are congested, both via the City to the Point area, and increasingly so
to the Bayhead area and

e A rapidly expanding motor vehicle import/export programme is stretching current port
facilities to its limit.

The only berths which are constricted by virtue of their condition are as follows:

Maydon Wharf Berths 1 to 4, Berth 12, Island View Berth 5
Port of Richards Bay: There are no capacity or condition restraints on the berths.

Financial Analysis:

Nationally, except for the air mode, transportation investments have trailed economic growth
and, in fact, come in the wake of general ‘divestment’ when considered against requisite
spend just to maintain installed infrastructure and operational capacity. It is fair to conclude
that current flurry of investments are a very necessary attempt to restore lost capacity.

Generally, provincial funding is critically (95%) depended on national transfers. Clearly, a
multi-modal view of transportation funding, which factors in the enabling role of transportation
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in the economy as well as transportation’s fair share in the creation of the country’s GDP has
to be taken into account for NATMAP to succeed.

KwaZulu-Natal Province currently relies more on provincial allocations in the form of
equitable shares, conditional grants and other infrastructure transfers from Treasury.
However, other sources mainly in the form of tax receipts as well as non tax receipts also
contribute to the provincial funds.

The apparent acceleration of provincial capital expenditure, projected to grow at 15.6%
average for all provinces over the MTEF, is encouraging, but this needs to be ‘unpacked’ to
determine the share for transportation and its significance.

Institutional and Legal Analysis:

e To clarify and contextualise the transport roles and responsibilities of the three
spheres of government, in order to achieve integrated transport management;

e Comprehensive review/rationalization of legislation / institutional parameters to be
undertaken, such as maritime issues;

e There is a need for more focused capacitation internally to Government;

e Institutions need to be more responsive to external innovations and requirements
(international, environmental, land use, etc.);

e Linkage between policy, legislation and implementation;

o General performance in relation to allocated mandate, capacity and/or relationship to
the Department of Transport;

e Gaps and Overlaps;

o Failure of cooperative governance;

¢ Institutional silos;

e Problems in procurement;

e Separation of planning, implementation and maintenance functions and

e Linkage to government.

At present the Department administers payment of the subsidies and monitoring of the
contracts and in terms of the NLTTA the eThekwini Transport Authority must take over this
function for its transport area. KZN is unique at the moment in having the country’s only
transport authority (TA). The problems experienced by the ETA are being addressed by the
replacing legislation to the NLTTA. These are mainly a lack of own funding sources and the
confusion created by the local government legislation that has post-dated the NLTTA.

Another “unique” structure is the KZN Transport Appeals Tribunal; although some other
provinces have also established provincial Appeal Tribunals.

With regards to roads, the KwaZulu-Natal Provincial Roads Act focuses on provincial roads
and leaves municipal roads issues to be dealt with by municipal by-laws. However, it has
been found in some other provinces that there is a need to regulate some aspects of
municipal roads, e.g. on standards, by provincial legislation.

National Transport Master Plan 2050 Draft Report December 2009
KwaZulu-Natal Phase 3 Version 2



The KwaZulu-Natal Road Traffic Act 7 of 1997 needs to be amended or replaced to respond
to the amendments to the National Road Traffic Act and to the AARTO and RTMC Acts. In
the case of public transport, the NLTTA has given rise to the situation where there are
different and diverse laws in the provinces replacing Chapter 3, which makes for a lack of
uniformity and consistency, and is confusing for people who must implement the legislation.
This aspect is under discussion with the revision of the NLTTA.

A serious problem appears to be the fact that regulations for the KwaZulu-Natal Public
Transport Act have not been promulgated yet. This makes it impossible to implement many

of the provisions of the Act.

Phase 3 Forward Planning Strategies

The following forward planning strategies to be addressed in Phase 3 were identified in the
Phase 2 Report:

Land Use Analysis:

The Land Use task will be reactive in terms of the infrastructure plans that are proposed. The
necessary land use framework within which infrastructure plans can be developed, has been
provided. Once the spatial, type and size of planned infrastructure have been identified,
these will be assessed in terms of land use impacts, and how transport can be used as a
catalyst for development.

Demographic Analysis:

Phase 3 will focus on the impact of demographic and economic scenarios on sustainability in
general (rural and urban) as well as on the integration of land use and transport in future e.g.
the need to develop one-stop community centres in rural (poor) areas, to create jobs at such
centres (poverty alleviation) and to improve public transport to these areas.

Passenger Operations:

The DOT’s National Passenger Strategy and Action Plan focuses on Integrated Rapid Public
Transport Networks aims to implement high quality networks of “car competitive” public
transport services that are fully integrated, have dedicated rights-of-way and are managed
and regulated by a capable municipal transport department. The basis of the NATMAP
Passenger Operations strategy will therefore be an integrated inter-regional route network
and services, linking up with the urban networks at the long distance modal transfer stations.
The strategy should deploy the best mode(s) for each of the primary routes between the
major urban areas, with supporting links to towns of national significance.

Freight Operations:
¢ Reorganisation of Rail Freight Operations;
o Development of General Goods Freight;
o Modernisation and Competitive Management;
o Competitive Railway Institutional and Operational Structures;
e Restructure Port Institutional and Operational Framework and
e Road Freight Regulation
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Infrastructure:

Alternative infrastructure plans will be developed to satisfy the projected demand and also to
improve the condition of the infrastructure. An integrated and balanced infrastructure plan will
be developed for the various future time periods. In addition, the infrastructure problems
within each mode will be addressed, as follows:

Rail infrastructure:
e Vertical separation of the rail business to allow private sector operators to use the
infrastructure;
o Assessment of the infrastructure condition assessment methodology use by Transnet
to evaluate their condition assessment of the rail infrastructure and
o Assessment of the infrastructure demand as estimated by Transnet in relation to the
total freight and passenger demand forecast for Phase 3.

Road Infrastructure:

¢ Reduction of traffic volumes by introducing congestion charges together with the
introduction of regular and reliable public transport (such as BRT schemes);

¢ Adding additional capacity through extra lanes;

e Introduction of a heavy vehicle fee (HVF) to cover externality costs incurred by HV's;

o Classifying transport infrastructure and services as either economic transport or social
transport. The DOT could then be responsible for economic transport and the
province and District Municipalities can take responsibility for social transport and

¢ Revision of the overload control programmes with the view to differentiate between
urban an inter-urban overload control.

Airport Infrastructure:
e The long term roles of some of the minor airports will be investigated,;
e Aninvestigation into the development of new airports has been conducted and this
will be examined and
e Information regarding the possible aviation developments will be attained from the
National Airport Development Plan/Policy.

Ports:

All of the Transnet Infrastructure Development Plans will be reviewed in the light of the
Transnet Integrated Demand Forecast, and the projections developed by the NATMAP
Freight Transport Operational Analysis. Cognisance will be taken of Transnet's Hub Strategy
Analysis, where the various physical options are evaluated to assess which option is most
beneficial to Transnet. It is in this regard that careful attention will be paid in assessing
whether the decisions reached by Transnet were in the interests of the country as a whole,
taking into account all modes of land freight transport, rather than the Transnet focus of rail
transport.

The alternative strategies to be investigated in Phase 3 will mainly comprise the analysis of
Transnet's Hub Strategy Analysis, although any alternative layouts considered by the
Working Group to be a viable option will be assessed and included as such.
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Financial Analysis:

o NATMAP will seek to ensure sustainability and capacity expansion to 2050;

e The Goal Achievement Matrix will be developed, which is essential for the evaluation
of alternative plans and strategies. Cost estimates will be made of the forward plans
for each mode, and alternative plans will be evaluated against the goal achievement
matrix and

o Various funding strategies per mode have been assessed in Phase 2, and final
recommendations in this regard will be made in Phase 3.

Institutional and Legal Analysis:

Recommendations will be made on how to address the many problems identified and
analysed in Phase 2. Institutional and legal reform is clearly needed in order to establish the
required institutional structures and enabling legislation to deliver a high quality transport
system for South Africa. This will be a major challenge to overcome the many constraints
identified. Some of these are lack of capacity, gaps and over laps in roles and functions
between various role players, and in legislation.

1.6 PROJECT MANAGEMENT AND CONSULTATION

The NATMAP project is managed through Technical and Steering Committees at provincial
and national level. Details are listed below:

e A dedicated KZN DoT Project Manager facilitates the KZN work at a provincial level
by:
— Coordinating the project in the province;
— Assisting with data collection and
— Assisting with logistical arrangements and Provincial meetings
e A Technical and Finance Committee at national and KZN Provincial level consisting of
government officials to:
— Advise and give recommendations on technical issues;
— Assist in identifying and obtaining data and
— Evaluate deliverables
e A Steering Committee at National and Provincial level consisting of heads of
departments to:
— Provide strategic guidance on the project;
— Make policy decisions and
— Receive and review milestone deliverables

The Project Team from the three Consortia, are managed and guided at operational level by
the DoT Project Management Technical Team (PMTT), consisting of:

e The DoT Project Manager;
e The Project Manager of each of the three Consortia;
o DOT Project Coordinators, one allocated to each Consortium and
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e Project Manager of the DOT Consolidated Working Group consisting of
representatives from Universities and technical institutions, advising the DoT and
integrating the provincial master plans in one national master plan.

Each of the three Consortia is responsible for between two and five provinces. The Consortia
co-ordinate their work at a national level to ensure that the work is done to the same
standard, level of detail and scope. There are six Working Groups covering the following
topics:

e GIS, Databank and Modelling (GDM)

e Operations, consisting of two sub-working groups:
— Passenger Transport and
— Freight Transport

¢ Infrastructure, consisting of four sub-working groups:
- Roads;
- Railways;
— Airports and
— Ports and Pipelines

e Financial, Institutional, Legal and Management (FILM)
e Energy and Environment

Representatives of the Consolidated Working Group (CWG) and the DoT also serve on the
Working Groups.

The SSI Consortium coordinates its work by means of meetings, telephone discussions,
email, and participating in National Working Groups with the other Consortia.

At the end of each Phase, a Round Table Conference of national and provincial stakeholders
is held where the Project Team informs stakeholders of findings and where the stakeholders
provide their inputs and views. The Phase 2 Round Table was held on 7 and 8 May 2008,
and the Phase 3 Round Table was held on 3 and 4 November 2009.

Besides the Round Table Conferences, the NATMAP Team (DOT, Consolidated Working
Group, and three Consortia) had special meetings with the following national agencies, i.e.:

SARCC;

e ACSA;
TRANSNET and
SANRAL

At national level, a workshop was held in September 2009 with the DOT, the Consolidated
Working Group and other Consortia on the Phase 2 results.
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1.7 STRUCTURE OF THIS REPORT

The structure of this report follows that agreed by members of the Project Management Task
Team in consultation with the DoT’s Project Implementation Manager. Aside from the
preliminaries, the report contains the following sections:

Introduction

Economic Role of Transport
Demographic Forecasts

Land use Development

Passenger Transport Strategies
Freight Transport Operational Analysis
Infrastructure Development Plans
Consolidation of Strategies
Implications for Phase 4

©oNORONE
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2. ECONOMIC ROLE OF TRANSPORT
2.1  INTRODUCTION

The Terms of Reference (TOR) requires an investigation into the economic role of transport
(road, rail, air, maritime, pipelines, passenger and freight). The specific items listed for
investigation may be divided into two broad categories by subject matter, namely:

1. The role of transport in economic growth and development and
2. The analysis of transport investment or the appraisal of transport projects in order to
determine optimal strategies of achieving an efficient multi-modal transport system.

It is a given that transport is an indispensable activity in economic growth and development,
trade (both domestic and international) and individual mobility (both domestic and across
international borders). This is reflected in the economic history of every country, community
and household, and a hypothesis such as “transport is the fabric of our national socio-
economic development” or “transport is the prerequisite of our socio economic development”,
or “transport is the heartbeat of the economy” (as set out in the TOR) does not require to be
substantiated in the face of overwhelming consensus in the empirical literature. While this
study needs to deal with more than just economic history, an appreciation of the role played
by transport in South Africa’s economic growth and development should be reflected in the
report. This should draw on an examination of the qualitative history of transport in South
Africa, and provide a more nuanced document than could be produced by a mere
quantitative analysis. However, a quantitative analysis establishing the contribution of the
transport sector to national economic growth (relating to economic indicators such as GDP,
investment, employment and value added) is also required as an integral part of the study.

Two important aspects of the role of transport do not appear in the TOR. These are:

e The regulatory, institutional and policy framework within which the transport sector
has operated, and the effect of this framework on the role played by the various
modes (listed in the TOR) in South Africa over the years and

e The social costs (externalities) of the different modes of transport, and the effect of
these costs on overall economic welfare and hence on assessing the true
performance and contribution of the transport sector to the South African economy.

It is suggested, therefore, that the investigation into the economic role of transport focus on
the following tasks:

e Brief review of the international literature on the economic role of transport (i.e. its role
in economic growth and economic development), and a review of the literature (both
qualitative and quantitative) on the role of transport by mode in the growth and
development of the South African economy;

e A quantitative analysis by mode of the historical and current contributions of transport
to South African GDP, investment, employment and value added;

e An analysis of the regulatory, institutional and policy framework in which the transport
sector functions, identifying any distorting effects of this framework on the past and
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current economic role of transport, and recommending steps to overcome distortions
and achieve optimal efficiency in inter-modal transport;

o A literature review and discussion of the social costs of the different modes of
transport, with recommendations for undertaking further work in quantifying these
costs in order to overcome distortions and achieve optimal efficiency in inter-modal
transport and

e Taking the above tasks into account, provide a framework of project appraisal, taking
full social costs into account, to be used in determining the comparative viability of
alternative investments in individual projects in the sector. This study, however,
cannot be expected to provide more than a generic approach; the actual appraisal of
any particular project or alternative projects is something that can be undertaken only
in relation to each specific proposed project or set of projects.

2.2 INTERNATIONAL LITERATURE ON ROLE OF TRANSPORT IN ECONOMIC GROWTH

Transportation is a basic human activity. Without it there would be no movement of people
or of goods, and hence no exchange of goods and no economic transactions of any kind.
However, the development of an economy requires investment in a range of activities, not
just transport, and all these investments together make economic growth possible.

The history of transportation has moved from head porterage, human or animal-drawn sleds
and simple dug-out canoes through the technological revolutions of the wheel, sailing
vessels, canals, railways, motorised transport and manned flight. Each advance had a
profound effect in expanding the potential for economic growth at the time. Technological
change has become more rapid over time as is evidenced by a brief recapitulation of
developments since the middle of the 20th century. Technological advances have led to the
demise of the passenger liner and its replacement by jet aircraft. Cargo vessels have largely
been replaced by container ships. The development of bigger and better trucks and buses
has helped road transport to take over much of long-distance goods and passenger transport
from railways. In many cities patronage of public transport (trams, trolley buses, commuter
rail and buses) has declined in favour of the private motor vehicle, while in the third world
buses have lost ground to smaller, more ubiquitous vehicles of various forms such as
minibus taxis.

2.2.1 Early Studies

Adequate transport is a sine qua non for economic growth and social development. Among
other things, transport:

¢ Makes possible the movement of bulk goods, therefore facilitating the exploitation of
mineral, agricultural and forest resources;

e Improves competitiveness of remote areas by reducing travel time to urban markets;

e Improves business competitiveness by introducing greater reliability in delivery times
both of inputs needed in the production process as well of raw materials and finished
goods to markets;

¢ Reduces costs both of inventories and of the logistics supply chain;
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o Facilitates specialisation and the adoption of new production activities and
techniques;

o Reduces the isolation of remote areas and

o Facilitates the incorporation of countries into the globalised economy.

Baum and Tolbert (1985) point out that the transport sector accounts for an average of about
5-6% of GDP in developed and developing countries and usually for about 15-25% of total
annual investment in developing countries; it would be less than half that on average in
developed countries. The transport sector also has significant links with other sectors of the
economy, and therefore contributes to economic growth through multiplier effects. It has
extremely strong linkage effects with the construction sector, the automotive industry
(manufacture, assembly and servicing of motor vehicles and transport equipment), energy,
and labour, employing between 5 and 7% of the labour force in developed countries and
perhaps double that in developing countries.

Economists began to pay serious attention to theories of economic growth in the 1950s.
Transportation was assigned a central role in a number of the theories. It was during this
time that terms such as “social overhead investment” and “infrastructure” were introduced
into the economic lexicon. Rosenstein-Rodan (1961) and Nurkse (1961) made
transportation and power the crucial elements in their theories of growth: the provision of
social overhead capital was necessary to precede the development of directly produced
activities. Rostow (1960) propounded a stages theory of economic growth in which he
regarded railways as having been the leading sector, the most powerful single initiator of
what he called the “take-off”, in the United States. These theories commanded considerable
influence in the late 1950s and early 1960s, and hence influenced the sectoral allocation of
investment by international aid agencies.

Since then, although the indispensable part played by transport in economic growth has not
been disputed, the debate has formed around whether transport has led or followed
economic growth. Fogel (1964), for instance, argued that the railway was “a part rather than
a condition of the industrial revolution” in Britain, while in the United States it followed the
large-scale migration to the west. It becomes clear that the debate should not be trapped in
a discussion of the role of any particular mode of transportation. Fogel pointed out that,
although cheap inland transportation was a necessary condition for economic growth, it did
not entail a specific form of transportation. The form determined not whether growth would
take place but which of the many possible growth paths would be followed. Moreover,
transportation patterns varied from one country to another. In both these countries the chief
competitive advantage of railways was speed - in the United States in relation to inland
water transport, and in Britain in relation to the canals and turnpikes (the latter particularly for
passenger transport). In a large country such as Russia, prior to 1917 the railways, by
replacing primitive modes of transportation and reducing time and costs, opened up the
markets of European Russia to the cotton-growing region of Central Asia, and made possible
the transformation of this region into one of highly specialised commercial agriculture. In the
Soviet period the rapid economic growth of Central Asia was associated with an ambitious
programme of railway building designed to integrate a hitherto relatively isolated region into
the national economy (Taaffe, 1960).
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In developing countries, mechanised transport was a necessary but not a sufficient condition
in India where the British-built railways failed to develop the economy. In tropical Africa
transport in the pre-colonial subsistence economy was mainly by head porterage and water.
The building of railways led to the production of cash crops and hence the transition to an
exchange economy, while the motor vehicle and bicycle permitted change to spread.

Gradually, then, economists adopted a more sober view of the role of transportation. From
(1965) they assigned to transportation four functions in the development process, namely:

e It is a factor input, i.e., it enables goods and passengers to be transferred between
and within production and consumption centres;

e It shifts production possibility functions by altering relative factor costs;

¢ |t has beneficial effects on factor mobility and

e |tis a private and public consumption good.

Thus, attempts at developing a theory of transportation and development have come to the
not very original conclusion that transport is a necessary but not a sufficient condition to
induce economic growth. Even if a transport investment opens up a new territory for the first
time and allows the resource base such as soil conditions or mineral deposits to be
exploited, it is only one of a number of investments that will be required. However, this
debate related mainly to investment in transport infrastructure and not to the role which
transport organisation and policy plays in economic growth. The extent to which transport
investment promotes economic growth depends not only on the natural resource base of the
area but also on the response of individuals and governments to the creation of economic
opportunities, to the emergence of entrepreneurial talent, and to the efficient organisation of
the transport sector and policies relating to its operation.

The World Bank (1994) concluded that economic infrastructure (public utilities, public works
and transport) raises productivity and lower production costs, but that it has to expand
quickly enough to accommodate growth. It found that a 1% increase in the stock of
infrastructure was associated with a 1% increase in GDP across all countries, and found that
the transport sector (the capital infrastructure, equipment, facilities and services) contributed
in terms of value-added 5.34%, 6.78% and 9.46% of the GDP of low-income, middle-income
and high-income countries respectively.

Much of the work focuses on the relationship between infrastructure investment and
economic growth rather than on transport investment in isolation. The World Bank (1994)
says of this work: “many studies attempting to link aggregate infrastructure spending to
growth of GDP show very high returns in a time-series analysis. Some cross-national studies
of economic growth and infrastructure — notably, one using public investment in transport and
communications and another using capital stocks in roads, railways and telephones - also
show that infrastructure variables are positively and significantly correlated with growth in
developing countries. In both types of studies, however, whether infrastructure investment
causes growth or growth causes infrastructure investment is not fully established. Moreover,
there may be other factors driving the growth of both GDP and infrastructure that are not fully

National Transport Master Plan 2050 Draft Report December 2009
KwaZulu-Natal Phase 3 Version 2



18

accounted for. Neither the time-series nor the cross-sectional studies satisfactorily explain
the mechanisms through which infrastructure may affect growth”.

World Bank research found that, in general, basic infrastructures such as water, irrigation
and (to a lesser extent) transport was important for low-income countries, while transport
become more important for middle-income countries and power and telecommunications at
the high-income stage.

Pointing to studies of the relationship between infrastructure and investment in economic
growth in developed countries, the Bank reported that a number of studies found that
causation runs in both directions although many studies concluded that the role of
infrastructure in growth was substantial. Nonetheless, findings varied greatly from study to
study. The Bank, therefore, endorsed previous findings to the effect that infrastructure is a
necessary but not a sufficient condition for growth. Returns to infrastructure investment are
affected by a number of conditions, for example, a weak policy climate for economic activity
lowers returns, while relieving capacity bottlenecks may produce high returns.

2.2.2 Recent Studies

If the earlier work was heavily quantitative in nature, the subject has continued to receive the
attention of economists who have employed increasingly sophisticated statistical techniques
of analysis in order to demonstrate quantitative relationships. This recent work has focused
on economic infrastructure rather than on transport per se, and it does not negate the fact
that the economic role of transport is broader than a mere concentration on infrastructure
investments.

Recent international work on the infrastructure-economic growth relationship is summarised
by Fedderke and Garlick (2008). Empirical studies in the 1980s and 1990s found strong
positive relationships between the two. Infrastructure spending today is interpreted as capital
expenditure; infrastructure stock is compared to GDPO and infrastructure flows to GDP
growth. They point out that most models stress the supply side rather than the demand side
of economic growth, i.e., the production process drives output rather than consumer demand
driving output.

In terms of supply-side explanations, the ways in which infrastructure investment can
stimulate economic growth are:

¢ Anincrease in inflation stock increases output and therefore directly induces growth;

o Improvements in infrastructure lower costs of production — firms would incur very high
costs if transport infrastructure is inadequate, making it almost impossible for them to
engage in international merchandise trade or services, e.g. tourism and

e Boosting productivity.

On the demand side, the construction and maintenance costs associated with infrastructure
projects increase aggregate demand, but the dominant view is that such effects are of a
short-term nature. Another impact of infrastructure investment is that a government might
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use it as a tool of industrial policy, e.g. allocating funds to a particular project such as a
transport corridor in order to influence private investment decisions.

Although recent international studies confirm a generally positive relationship between
infrastructure and growth, there are a number of caveats (Fedderke and Garlick 2008).

e If a particular project results in over-provision, it could have a negative effect on
growth;

o The measures used may give misleading results, e.g., infrastructure expenditure may
not indicate the efficacy of the investment or the quality or usefulness;

e Since the quality of infrastructure cannot be quantified, it is not possible to compare
the growth impact of investment in new infrastructure with investment in maintenance
of existing infrastructure, and therefore to determine an allocation of expenditure that
maximises growth, i.e., by new construction or maintenance;

¢ The impact of infrastructure on aggregate output may be indirect (by influencing, e.g.,
the productivity of physical capital) rather than direct;

e There are other factors besides infrastructure that influence economic growth, and it
is difficult to control for these other determinants of growth and isolate the role of
infrastructure;

e Inappropriate aggregation of infrastructure measures could obscure the relative
importance of different types of infrastructure in economic growth. The focus has
tended to be more on economic than on social infrastructure and

o Even if a strong statistical association between infrastructure and growth is revealed,
this does not by itself define the direction of causality; some theories hold that
economic growth affects infrastructure investment. Thus, if aggregate output
increases, it could generate demand for more infrastructure, e.g., in order to transport
the output.

During the last 20 years, as the globalisation of economies has increased, competitiveness in
international trade has been significantly strengthened in countries which have adequate and
reliable infrastructure. Major advances in communications, transport and storage
technologies, together with improved management of logistics systems, have led to new
practices designed to reduce logistic costs, including those in transport. This has been
based on information technologies using telecommunications infrastructure. Cost reductions
and the increased speed of freight movements have increasingly been based on multimodal
transport, notably containerisation, which requires intensive coordination by shippers across
various modes (rail, port, air and road freight).

2.3 THE SOUTH AFRICAN EXPERIENCE
2.3.1 Initial Analysis on Economic Role of Transportation

The initial analysis drew on four studies in South Africa on the relationship between transport
investment and economic development. These studies however only covered rail, road and
ports.
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2.3.1.1 The Relationship between Transport Infrastructure and Economic Development

Joynt (2004) concluded that the benefits of transport infrastructure are transmitted in four
ways, namely:

o Viathe impact of the initial investment;

e Via actual network performance once the infrastructure is in place;

e Viathe impact on transport operating costs and benefits and

e Through the multiplier effect of initial investment on demand in other areas of the
economy.

A study by Arup (2008) uses the work of Perkins et al (2005), and states the following
general conclusions on the nature of dependence of economic development data on
economic infrastructure data:

e Economic infrastructure (including transport infrastructure) has both direct and
indirect impacts on overall economic output;

e The impact of public sector investment on private sector investment in physical capital
is particularly strong and

o Empirical results are generally supportive of South African fiscal authorities’ renewed
interest in public sector investment since 2002.

The study by Arup uses the work of Perkins et al (2005) to show the relationship between
infrastructural investment, infrastructural fixed capital stock and GDP for South Africa
between 1960 and 2003. This relationship is graphically indicated in Figure 2.3.A.

Source: Arup (Pty) Ltd, 2008 and Perkins et al (2005).

Figure 2.3.A: Real GDP and Gross Public Sector Economic Infrastructural Investment and
Fixed Capital Stock, 1960 to 2003
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The following points may be noted from the graph:

e In pre-sanctions period between 1960 and the mid 1970s, there is a broadly
consistent pattern of alignment between infrastructure investment and capital stock
growth and rising GDP;

o Infrastructure investment peaks in the mid 1970s, falls, sees a further rise in the early
1980s and then falls dramatically, eventually drawing fixed capital stock down as well
as old stock is not replaced,;

e From the mid 1980s, more or less half way through the sanctions period, GDP begins
to fall and

e Investment in economic infrastructure and GDP both begin to rise again after the
sanctions period, though fixed capital stock has not turned within the period
presented.

2.3.1.2 Rail Capacity and GDP Growth in South Africa

Figure 2.3.B and Figure 2.3.C show how rail line development and rail carrying capacity
have compared with GDP growth in South Africa.

Source: Arup (Pty) Ltd, 2008 and Perkins et al (2005).

Figure 2.3.B: Rail Line Route Kilometres versus GDP, South Africa 1900 — 2003
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The following points are noted by Arup (2008) on the relationship between rail development
and GDP:

Investment in rail line extension measured in route kilometres (Figure 2.3.B)
increases steeply to about 1920. Investment in railway goods stock and carrying
capacity (Figure 2.3.C) continues to grow until 1980 and then declines;

Investment in railway line route kilometres per head of population (Figure 2.3.B) has
generally moved in the opposite direction to real per capita GDP, especially after
1920 (which is when the majority of the existing rail network was completed);

There has been a relatively close parallel between the development of the rail
network’s cargo carrying capacity and GDP (Figure 2.3.C); both rise consistently to
1980 and fall thereafter;

While the fall in both GDP per capita growth and rail capacity after 1980 coincides
with the impact of the sanctions period, it should also be noted that deregulation of
freight transport took place at the same time and this will also be a factor in the steep
decline in rail after this point and

By 2003, rail carrying capacity had not recovered to match the 1990s post-sanctions
recovery in GDP growth. This suggests that GDP growth is nhow less dependent on
rail capacity than it may have been previously. The failure of rail to attract new
investment in the post- sanctions period may also reflect the fact that it no longer had
a protected market.

Source: Arup (Pty) Ltd, 2008 and Perkins et al (2005).

Figure 2.3.C: Rail Goods Stock and Carrying Capacity versus GDP, South Africa 1900 —

2003
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In commenting on the direction of causality between rail transport and GDP, Perkins (Perkins
et al, 2005) notes that the correlation from GDP to rail investment is stronger than the other
way round. The implication is that growth of rail freight transport is occasioned by periods of
strong economic development rather than being itself the cause of general economic
development.

Perkins et al (2005) suggests that this may be because the bulk carrying nature of rail
transport may mean that its development is associated with the particular requirements of
key industries or commodities rather than its being the means of sustaining a wider range of
other industries, not associated with the original development of rail freight carrying capacity.

These statistically based comments are made cautiously, however, and caveats are added
that the data are indicative only and that decisions on which infrastructure to invest in should
be supplemented by appropriate cost-benefit analyses.

2.3.1.3 Road Transport Infrastructure and GDP Growth in South Africa

Figure 2.3.D compares the development of the national and provincial paved road network in
South Africa with growth in real GDP over a 60 to 70 year period.

Source: Arup (Pty) Ltd, 2008 and Perkins et al (2005).

Figure 2.3.D: Paved Road Development versus GDP Development, South Africa 1940 —
2003
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The following points are noted by Arup (2008) on the relationship between paved road
network development and GDP:

e The extent of paved roads per capita and GDP per capita exhibit an extremely close
pattern consistently throughout the period measured;

e The tailing off of roads construction during the sanctions period from the mid 1970s to
the mid 1990s precedes decline in GDP growth and

e Resumed economic growth following 1994 has occurred despite there being no
further growth in the paved roads ratio.

Based on detailed statistical analysis, (Perkins et al 2005) comments that the development of
paved roads in South Africa has exhibited a ‘forcing effect’ on GDP growth. In other words,
the direction of causality in the relationship is much stronger from roads investment to GDP
growth than vice versa. The evidence across the whole period measured is therefore that
investment in paved roads is supportive of general growth in GDP.

The fact that GDP growth has resumed, and accelerated, following the ending of sanctions
and the commencement of the democratic era, does not necessarily imply that the observed
correlation no longer holds. It is more likely that capacity created in the years of high growth
is being taken up with congestion being the inevitable outcome. Worsening congestion
indicates that it may be difficult to sustain long-term growth in GDP without considering
further expansion of road transport infrastructure.

2.3.1.4 Ports Throughput and GDP Growth in South Africa

Figure 2.3.E presents the relationship between goods handled at South African ports per
head of population and general per capita GDP growth for the period 1910 to 2003.
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Source: Arup (Pty) Ltd, 2008 and Perkins et al (2005).

Figure 2.3.E: Ports Development versus GDP Development, South Africa 1910 — 2003

The following points are noted by Arup, (2008) on the relationship between goods handled at
ports, and GDP:

e GDP per capita has generally grown at a higher rate than goods at ports;

e The sustained period of GDP growth between the early 1930s to 1980 incorporated
the belated investment in port infrastructure from the early 1970s as shown by the
steep acceleration of goods traffic, the decade when the ports of Saldanha and
Richards Bay were being developed and

e In contrast to other infrastructure modes, growth in ports traffic continued even after
GDP growth started to slow and then decline.

The statistical correlation analysis of Perkins et al (2005) shows that ports capacity is
probably being led by economic growth rather than the other way round. It is possible,
though, that this conclusion is determined more by the experience of two very large bulk
exporting facilities having being developed in quick succession than by any intrinsic
relationship between the variables.
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2.3.1.5 Conclusions on the Role of Transport Infrastructure in Economic Development

Based on the time-series analysis referred to in the previous sections, the following key
findings are noted Arup (2008):

2.3.2

Transport infrastructure investment (together with electricity and telecommunications)
is strongly correlated with GDP growth. The general conclusion that may be drawn is
that transport infrastructure investment facilitates the realisation of economic growth
where that growth potential is present;

Transport infrastructure facilitates but does not necessarily create economic growth or
development. The general point can be illustrated by considering a road built to a
location where there are no resources at all, whether human or physical. The simple
presence of the road (or a railway line) does not conjure economic development from
nothing. On the other hand, where a potentially valuable economic resource already
exists, whether human or physical, any major improvement in transport accessibility
can result in the potential of such resources to be expressed;

There is some evidence that the direction of causality between infrastructure
development and GDP growth varies for different types of infrastructure. For
example, the expansion of the paved roads network in South Africa seems to have
had a ‘forcing effect’ on GDP growth. With rail and ports infrastructure, the evidence
suggests that causality is stronger in the direction of GDP growth to the infrastructure
capacity creation;

Although this evidence could have significant policy implications for transport
infrastructure investment priorities, Perkins (Perkins et al, 2005) emphasises that any
policy decisions that may be based on it should be reviewed against cost-benefit
appraisal results for individual projects;

The policy implication for rail transport may be that major investments in new
infrastructure or capacity should generally be considered only if they are linked to a
secure high volume trade, where the economic benefits derive primarily from that
trade and not from any wider economic impacts;

Road transport on the other hand appears to be associated with a range of economic
activities that go well beyond any initial economic activity with which an investment
may have been associated and

The policy implication for ports investment appears to be a matter of finding ways to
ensure that handling capacity keeps pace with the growth of trade.

Extension and Review of Initial Analysis

2.3.2.1 South African Literature

Fedderke and Garlick (2008) point to a paucity of studies on the infrastructure-growth
relationship in South Africa despite increased attention to the subject since 2003. Moreovetr,
the emphasis has been heavily on economic infrastructure as is the case in international
literature. They summarise these recent studies, and a summary of their summary is
provided below.

The studies speak of the direction of the “forcing” or “driving” of the relationship rather than
the direction of causality. In this sense, Perkins et al (2005) found that the direction of
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forcing varied among different types of infrastructure. In terms of transport sectors
specifically, their results showed that

e Roads (total km, paved km, no. of passenger vehicles) drive GDP;
e GDP drives ports (freight volumes) and airports (passenger numbers) and
e The direction is ambiguous for rail.

Fedderke et al (2006) refined the analysis and came to similar conclusions except in respect
of railway infrastructure — some parts were driven by GDP and for some parts the
relationship was ambiguous.

Kularatne (2006) finds a positive relationship for infrastructure investment in South Africa
from 1976-2002. Fedderke and Garlick (2008) conclude that recent studies using more
sophisticated analytical techniques bear out the earlier findings of a positive relationship.
However, they also found feedback effects from output to some forms of infrastructure, and a
large measure of indirect relationship with increased infrastructure investment increasing
fixed capital stock and productivity which in turn increased output. In particular, it was found
that infrastructure stock has a positive effect on export performance which in turn has a
positive effect on economic growth.

Fedderke and Garlick (2008) point out that the most consistent finding is that investment in
roads has a “more robust impact on growth than other forms of physical infrastructure”. They
argue that the studies “provide some guidance to policy-makers regarding the relative
importance of different types of infrastructure”. However, they appear to qualify this by
alluding to the findings of Perkins et al (2005) to the effect that a particular type of
infrastructure may be especially crucial at a particular time and that sequencing, therefore, is
important.

They conclude that there is a positive relationship between infrastructure and economic
growth with

e Aggregate infrastructure stock and investment driving economic output;

e The driving relationship between economic output and infrastructure varying
significantly across different types of physical infrastructure and

e Infrastructure affecting output both directly and indirectly via increased private
investment, improved productivity and increased exports.

2.3.2.2 Comments on the Findings

These findings of the South African studies need to be carefully examined. The contention
regarding the differential impact between the different sectors, in particular attributing a more
robust impact to road than to rail or ports, requires scrutiny.

The analysis of Perkins (2003) summarised with figures in section 2.3.1, in revealing
differential relationships to economic growth of investments in rail and road, fails to consider
a fundamental attribute of infrastructure investment, namely, its lumpiness. Transport
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infrastructure often has to be provided in large, indivisible (“lumpy”) amounts, examples
being a railway, a new port berth or an airport runway. Moreover, there is a differential
relationship between the role of the public and private sectors in the provision and operation
of infrastructure among different modes. Omitting these factors skews the findings.

Let us first examine the impact of lumpiness. This is more important for railways than for
roads. A railway has to be built to at least a single-track standard or not at all and, once
constructed, can last almost indefinitely, provided it is well maintained. Modernisation in
terms of signalling and so on is required from time to time, but expansion to double track may
never be necessary. Thus, there was no reason for further investment in railways once the
national network had been laid down by about 1930. The next need for additional capacity
did not arise until the 1970s when the development of overseas markets for bulk mineral
exports made it imperative to build the lines to Richards Bay and Saldanha. No wonder,
then, that the figures in section 2.3.1 are shaped the way it is, but to draw inferences is
disingenuous. Much the same argument may be applied to ports.

Road infrastructure is less lumpy — a road can be built to very low standards and then be
upgraded to two-lane gravel with a design life of 20 years. There are regular upgrades
thereafter, and this is a characteristic of the road sector. Rapid economic growth from 1946
onwards, together with the lifting of import controls on motor vehicles, spurred a massive
road upgrading and paving programme from about the mid-1950s. GDP grew at a mean rate
of 4.2% between 1946 and 1950, and 4.9% between 1951 and 1955. It averaged 5.7% over
the period 1961 to 1970 and then fell to 3.7% between 1971 and 1975 and 3.1% between
1976 and 1980. All told, a sustained 30-year period of high GDP growth was maintained
from 1946 to 1975. It may be argued that road investment responded to the needs of
economic growth but did not lead it.

The statement about the tailing off of road investment from the mid-1970s preceding the
decline in GDP growth also needs to be qualified. The reasons why growth fell were the
continued interventionist policy of the government, the oil crisis of 1973, internal political
unrest, the slowdown in the economies of major trading partners, and the growing sanctions
and disinvestment campaigns (Maasdorp 2002). Thus, the economy was in decline quite
independently of public investment in road infrastructure.

2.3.2.3 The Development of Transport Infrastructure

The history of transport is that the provision of infrastructure followed a modal sequence as
new modes were being introduced over a long period of time as inventions occurred. Thus,
rudimentary ports and roads preceded rail which was followed by more substantial ports,
paved roads, airports and pipelines in that order. The transport sector in South Africa until
the discovery in diamonds and gold in the second half of the 19th century was dominated by
the ox wagon and, for international commerce, the maritime sector. Once the mineral wealth
of the country had been uncovered, modern inland modes of transport were introduced,
commencing with rail and being followed in the first quarter of the 20th century by road motor
transport and airways.
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Railways

The first wave of modern infrastructure investment in South Africa was related to railways,
particularly during the period 1875 to 1930. Private enterprise constructed lines in the
Durban and Cape Town areas from 1859 but these were soon taken over by the
governments. The discovery of diamonds in 1867 and gold in 1886 triggered a railway-
building period. The railway system was expanded systematically from the coast to the
interior, and in 1916 the various railway and port administrations were merged into a single
body, South African Railways and Harbours (SAR&H). The period of railway building
petered out from about 1930 when the national network was reasonably comprehensive and
the advent of motorised road transport made it no longer necessary to expand the rail system
into remote rural areas. After 1930 the only investment required in the rail sector was not in
expanding route km but in procuring locomotives and rolling stock in order to keep up with
demand for goods and passenger traffic, thereby contributing to economic growth. Further
demand for railway construction did not arise until the 1970s when the bulk mineral lines to
Richards Bay and Saldanha were constructed.

The age of rapid railway development had ended by the time of the great depression (1929
to 1932). The development of road motor services under the control of the SAR&H meant
that it was no longer necessary to construct railway lines into remote and sparsely populated
rural areas where farmers and other producers could be served by road. Nonetheless, the
volume of traffic carried by the railways continued to increase — from 11 188 million ton-km in
1929 to 37 209 million in 1959 (Houghton 1964).

Post-war railway expansion in South Africa has more or less been limited to the construction
of the two bulk mineral lines to Richards Bay and Saldanha respectively. These lines
together resulted in the track length increasing from 19 800 km in the early 1970s to 21 217
km in 1987. By the end of the 1990s the figure had fallen to 20 400 km with the closure a
number of low-density branch lines.

The focus of South African railways has changed considerably over time. In the early years
passenger services were as important as goods. There were separate passenger and goods
train services and, in some remoter parts of the country, mixed trains. With greater
industrialisation and urbanisation in the interior, the railway moved to becoming a general
freight operator, conveying almost all goods together with a considerable share of passenger
traffic. Once the road network developed and private vehicle ownership grew, the railways
lost much of their passenger traffic. With the development of larger and more powerful
trucks, the railways began to lose freight to roads, and to focus on the movement of bulk
goods over long distances. This meant that the focus of the railways has been shifted
towards conveying minerals, bulk agricultural products, and primary manufactured goods
such as steel and chemicals. Large sections of the network have been closed as Transnet
focuses on a small number of core lines carrying bulk traffic between the ports and the
interior. Transnet has been willing to lose market share in the general cargo field, and has
even relinquished bulk traffic such as timber to which rail is better suited than road. Total
track length figures, therefore, do not reflect reality.
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Rail's share of traffic was further eroded by the deregulation of the transport sector in 1988.
The government protected its state-owned monopoly from competition from other modes,
and moreover the railways became a heavily politicised institution, being an employer of last
resort for poor whites from the 1920s onwards. This political interference meant that the
railways were significantly overstaffed and, operating without the stimulus of competition,
served a captive market which encouraged inefficiency. The railways became notorious for
the poor quality of service, particularly in terms of speed. However, the competitive position
of the railways has been severely compromised by the adoption of a highly flawed
deregulation policy since 1988 which will be discussed in next sections.

Jones (2002) shows that the performance of rail transport between 1970 and 2000 closely
followed that of ports, with rail showing the “same chronic bipolar disorder as the ports, with a
bulk export infrastructure of genuine world class coexisting with a general cargo-handling
network of increasing fragility”.

Roads

The road network had its origin in footpaths and wagon tracks. Although improvements
occurred from the mid-1800s, long-distance road transport gave way to rail in the last quarter
of the nineteenth century and it was not until the introduction of motor vehicles that more
substantial gravel roads were built. Large-scale paving took place after World War |,
particularly from about the mid-1950s, and much of the network was subsequently
redesigned and upgraded, culminating in the construction of toll roads from the 1980s on
certain trunk routes.

The early roads were mainly crude tracks over the veld and carried wagon-loads of people
and goods from the ports into the interior. Prior to the advent of motorised transport in the
early 1900s, roads remained fairly rudimentary and carried animal-drawn vehicles such as
wagons and carriages. The next stage of road development was in the hands of provinces
and municipalities until the National Roads Board was established in the 1930s. This led to
the establishment of a Road Fund in 1948 and the adoption of common road standards. The
post-world War Il boom and the lifting of import control in the 1950s led to a rapid expansion
in the number of motor vehicles and to the implementation of a massive programme of road
building, particularly in terms of tarring and upgrading the existing national roads system.
The length of the network increased from 75 600 km in 1916 (when there was very little
tarring) to about 180 300 km in 1959 of which about 16 000 km were tarred. Conditions for
long-distance road travel improved, and there was a rapid increase in the motor-vehicle fleet
from 40 000 (of which motor cycles accounted for as much as 40%) in 1920 to 391 000 in
1940 and 1 025 000 in 1958 when the fleet consisted mainly of cars (74%) and commercial
vehicles (19%). From about 1965 onwards there were significant developments in heavy-
vehicle technology, leading to ever bigger and more powerful rigs and other combinations,
and trucks gradually gained a greater share of the freight traffic market despite being heavily
restricted by the railway monopoly, e.g., in port cities such as Durban, cartage contractors
were allowed to operate only within a radius of 30 miles of the harbour although this was
gradually increased.
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By the early 1980s the road network has been considerably improved in terms of standards
which ranged from freeways through to toll roads. This further encouraged the movement of
freight from rail to road, and in 2003 roads carried approximately 75% of total freight volumes
in South Africa.

The road haulage industry has grown extremely rapidly since about 1970. This was when
demands for greater competition in the freight market increased, and the restrictive permit
system was eased although not abolished, enabling road haulage companies to convey
goods over greater distances and acquire the new breed of articulated heavy vehicles which
offered economies of scale. During the period 1978 to 1996, the distance which road
hauliers were allowed to operate over without permits was increased, maximum permissible
vehicle lengths were increased several times, the road permit system was abandoned in
1989, and the gross combination mass rose rapidly to its present level of 56 tons with an
overloading tolerance of 5%, allowing effective payloads of 45 tons once axle-load limits
were increased. Thus, road transport today carries the majority of freight traffic.

A weakness of the figures relating to total road length is that they do not reveal the standard
or quality of the roads. In fact, a large proportion of the road network is in poor condition —
something that will be discussed in greater length in the following sections.

Ports

Harbours represented the first real transport infrastructure investments in South Africa, but
were developed in isolation until the establishment of the SAR&H. No new ports were built
for over 100 years until the bulk mineral export ports of Richards Bay and Saldanha were
opened in the 1970s. In 2009 another new port at Ngqura near Port Elizabeth was opened.
Ports continue to be operated as a state-owned oligopoly.

Dickinson (1988) mentions that coastal shipping played an essential role in South African
economic development, particularly after 1850. It reduced transport costs and encouraged
the growth of markets. Prior to the introduction of a steamship coasting service in 1838,
sailing ships had been used as coasters but the growth of the service was constrained by the
seasonal nature of winds. The discovery of diamonds and gold led to increased demand for
coastal shipping, and attracted new entrants. After the Durban-Witwatersrand railway was
completed in 1895, the demand for cargo increased to such an extent that deep-sea liners
engaged in international trade also carried on coastal trade. In 1852 a steam coaster service
between Cape Town and Durban carried mail, and the first shipment of unrefined sugar was
carried in 1861. The coaster services used various small ports including Port Shepstone and
Port St Johns, but Port Shepstone was no longer used once the railway reached the town in
1901 and offered a speedier service. The protection of railways meant that the coaster
service up to 1954 was largely confined to the transportation of sugar and paper. The lifting
of railway protection in 1954 led to an expansion of coastal shipping, and general cargo
accounted for an increasing fare of total volumes carried.

Jones (2002) points out that the construction of new deepwater ports at Richards Bay and
Saldanha, both of which were opened in 1976, was undertaken in order to “propel South

National Transport Master Plan 2050 Draft Report December 2009
KwaZulu-Natal Phase 3 Version 2



32

African economy into a phase of export-led growth predicated on high volumes of low-value
bulk staples”. At the time, these two projects were the largest discrete infrastructural projects
in South African history. Concurrently with the construction of these two bulk export ports,
the existing ports were upgraded in order to handle the container revolution in international
shipping. All these investments helped South Africa to become a major sea-trading nation by
the end of the 20th century. South African port traffic increased rapidly from 40 million tons
in 1969/70 to 80 million tons in 1977/78 and 186 million tons in 2000. The increases were
attributable very largely to Richards Bay and Saldanha. Durban remained the largest
general cargo port, but investment in general cargo facilities at South African ports was
neglected and the facilities remained mediocre in sharp contrast to the world-class bulk
facilities at Richards Bay and Saldanha. Nonetheless, Durban remains the leading multi-
purpose general cargo port, and Richards Bay the most diversified bulk port, both in Africa
and the Southern Hemisphere. Durban is the regional hub port from which trans-shipment
traffic is distributed, and the harbour mouth is currently being widened in order that it may
accommodate the largest container vessels. However, the port requires considerable
investment in further expansion, but various blueprints for such expansion have not be
ratified and there is no clarity as to where increased container-handling capacity will be
provided in South Africa. Richards Bay has been mentioned as an alternative, while the new
port at Nqura which opened in October 2009 has been developed as a deepwater port (but
with only four berths) to handle container vessels and tankers.

The efficient role of ports in the South African economy is constrained by a number of policy
weaknesses, notably the failure to expand general cargo-handling facilities. Jones (2002)
further points out that, while the cost of using the ports is low for ships, it is high for cargoes.
Marine charges (such as port dues and tug charges) have been relatively low, but cargo
charges have grossly exceeded cost, principally because of the application of ad valorem
wharfage. Jones regards this as an “economically inefficient pricing mechanism”, resulting in
container and general cargo terminals offering poor service at high cost.

Ships provided the only means of transport for overseas merchandise and passenger
movements until an air service carrying mail and some passengers commenced in the
1930s, and remained the major carrier of passengers until the 1950s. Ships required
investment in ports, and thus it was infrastructure investment in ports that allowed South
Africa to engage in international trade and which made possible the development of exports,
both agricultural and mineral. Perkins et al (2005) compare the growth rates of cargo
volumes at the ports with GDP and find a long-run forcing relationship from GDP to cargo
handled. This is only to be expected, however. Once the port is opened, the volume of
cargo will depend on the demand for exports and imports which in turn depends on the state
of the economy. However, without the port there would be no trade and hence no
development of the economic sectors engaged in exports and imports. The expansion of the
iron ore and coal mining in South Africa could not have taken place without investment in the
new ports of Richards Bay and Saldanha.
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2.3.3 Air Transport

Prior to World War Il the larger municipalities constructed and operated aerodromes,
sometimes with military assistance. It was only after South African Airways was established
in 1934 that air traffic services were established on a regular basis. The role of air transport
was to convey passengers, mail and small volumes of freight, mainly perishable goods. The
advent of jet aircraft in the 1950s led to the development of international routes, and under
the Civil Aviation Branch of the Department of Transport, international airports were
developed at Johannesburg, Durban and Cape Town. In the 1980s the Airports Company of
South Africa (ACSA) was established to operate nine regional airports on behalf of the
Department of Transport. The monopoly of SAA was broken when air transport was
deregulated in the late 1980s, and competition from other operators, including budget
airlines, has offered greater consumer choice and lower fares. Most airfreight is in the form
of belly cargo in international passenger aircraft, conveying low-weight, high-value goods to
and from overseas markets. The role of air transport in economic growth has been mainly in
the facilitation of business traffic, domestically and internationally, rather than in the field of
freight.

There has been a rapid growth of international and domestic air travel, with both having
doubled over the period 1996 to 2003. Most airports have been upgraded, particularly in
respect of terminal buildings, over the last 15 years, while a new airport is being constructed
at La Mercy north of Durban. Private interests constructed the Kruger Mpumalanga
International Airport near Nelspruit in the early 2000s. Tied in with the construction of La
Mercy airport is that of a dedicated freight-handling division known as the Dube Trade Port.
This is an attempt to introduce into South Africa the equivalent of “logistics platforms” found
in Europe and North America.

South Africa was well entrenched in the international trading system prior to the age of jet
travel, but in order to remain competitive it was necessary for the aviation sector to be
developed rapidly. It was massive investment in airports and aircraft fleets that allowed
business travel and the development of markets for low-volume, high-value goods (including
perishables) that were carried mainly as belly cargo in passenger aircraft but also in special
air freighters. The long-term forcing relationship from GDP to the number of passengers
transported by SAA (only one of the commercial airlines operating on the domestic and
international routes) found by Perkins et al (2005) is not unexpected: investment in the
aviation sector was in response to new forces at work in the global travel market as a result
of technological advances in the aircraft industry.

2.3.4 Pipelines

Pipelines are the safest and most economic way to transport fuel. Pipeline infrastructure to
convey petroleum products was introduced in the 1960s under the control of the SAR&H,
and today pipelines serving the liquid fuel industry are mainly operated by Petronet. The
current length of pipelines is about 3 900 km.

Crude oil and refined products were transported by rail until 1962. The first pipeline, 700 km
from Durban to the Witwatersrand, was opened in 1962. Extensions of the early network
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were made in the 1980s to Rustenburg, while in the last ten years the system has also
transported gas. The crude oil pipeline from Durban to Coalbrook was commissioned in
1969, and a refined products pipeline was added in 1971 with a further addition in 1979. In
1972 a shorter pipeline for the transport of jet fuel was constructed from Coalbrook to
Johannesburg airport. One of the crude oil pipelines was converted to transport coal gas
from Sasolburg to KwaZulu-Natal in 1996. Refineries at Sasolburg and Secunda produce
gas from coal, and Sasol operates a pipeline network of 1 550 km to serve customers in the
inland provinces as well as KwaZulu Natal. Secunda is connected to gasfields in
Mozambique by a 865 km pipeline which commenced operation in 2004, the major
shareholders being Sasol and the governments of South Africa and Mozambique.

Transnet is building a R 12.7 billion, 670 km multi-product pipeline from Durban to Gauteng
to open in 2011, while Petroline is constructing a 400 km petroleum products pipeline from
Maputo to Kendal in Mpumalanga where it will join the Transnet system. It will also open in
2011. The existing Durban-Gauteng pipeline is running at full capacity (4 billion litres per
annum), and expensive and inefficient rail and road transport is now carrying 2 billion litres
per annum (Business Day 1 June 2009).

2.3.5 Transportin GDP and Employment

Statistics SA provided information on the contribution of the transport sector to GDP and
employment. Between 2000 and 2006 the contribution of transport to GDP showed a
marginal upward trend around a median of 5.7%. This compares well with the average of 5
to 6% of GDP in other countries referred to in previous sections.

Employment in the transport sector has been hit by the economic recession, and 30 000 jobs
having been lost between the first and second quarters of 2009. Total employment in the
sector fell from 774 000 in the fourth quarter of 2008 to 757 000 in the first quarter and 727
000 in the second quarter of 2009. Of total employees in transport in the second quarter of
2009, 531 000 (or 73%) were in the formal sector and 196 000 (27%) in the informal sector.
The majority of employees in transport were males (79%).

Between 1993 and 2008 the median contribution of transport to the total South African
compensation of employees was 7.6% annually. However, the trend was consistently
downwards from 8.2% in 1993 to 6.7% in 2008. When compared to the transport sector’s
contribution of 5.4% of total employment in South Africa, average salaries and wages in the
sector are clearly higher than the average across all sectors.

24 EFFECTS OF REGULATORY, INSTITUTIONAL AND POLICY ENVIRONMENT

The role of transport in the economy is affected by the regulatory, international and policy
environment in which the sector functions. This environment historically has been inimical to
the operation of an efficient transport sector.
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2.4.1 Protection of Railways

As mentioned in previous sections, railways and ports were under state control from an early
stage of their development. The establishment of the SAR&H led to railways and ports being
under a single state authority, and in addition the SAR&H operated a monopolistic road
motor service. The RMS complemented but did not compete with the railways, the policy
being to protect railway traffic against competition from other modes. This included
coastwise shipping. The results of this protectionist policy were to stunt the development of
a road freight industry and coastwise traffic. The SAR&H subsequently also took control of
air transport, so that it controlled and operated the railways, harbours, air transport and the
bulk of road motor transport.

Dickinson (1988) described the effects of rail protection on the development of the coastal
shipping industry. The Competitive Railway Rates were carried over from the Cape Colony
into the Union of South Africa, and involved charging railway rates lower than coastwise
shipping rates. The rationale was to retain traffic for the underutilised railway rolling stock
capacity, and these lower rates attracted high-tariff goods traffic such as foodstuffs and
liquor. Coastal shipping was left with low-tariff bulk cargoes, mainly sugar and paper. The
Competitive Railway Rates were abolished in 1954. Up to 1954 volumes of coastwise sea
traffic depended largely on the demand for sugar from fruit canners in the southern and
Western Cape. Once the Competitive Rates were abolished in 1954, cargo migrated to the
maritime sector and coastal shipping activities expanded rapidly. More vessels were
acquired and schedules were rationalised. In the 1960s the direction of coastal trade
remained unbalanced, and little cargo could be obtained for return voyages from Cape Town
to Durban.

2.4.2 Deregulation

The National Transport Policy Study (NTPS) during the 1980s examined the liberalisation
and deregulation of the transport sector. As a result of the NTPS, the decision was made to
abandon the road permit system with effect from 1989. The freight transport system was
deregulated, allowing road transport to compete openly with rail.

When the decision to deregulate was made, it was stipulated that a Road Transport Quality
System (RTQS) would be implemented, imposing strict standards with regard to vehicle
roadworthiness, training of drivers, control of overloading, and in general greater traffic
policing. However, deregulation proceeded without the implementation of the RTQS. What
the failure to implement the RTQS did was “to destroy equitable intermodal competition, and
to threaten the survival of the economy’s road infrastructure. The story of South African road
transport since 1970 is consequently largely a story of regulation, its relaxations and its
mismanagement” (Jones 2002).

Another important aspect of the deregulation policy that has not been implemented is the
recovery of full user charges for road transport. One reason for the decline of rail freight
transport has been “the emergence of a road freight industry based on prices that are
emphatically wrong, in so far as heavy freight vehicles systematically underpay for the use of
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the road infrastructure” (Jones 2002). The result is that the market fails to give the right price
signals, particularly with regard to externalities.

South Africa today has underutilised rail infrastructure, much of the network having been
allowed to fall into disuse, while road infrastructure is deteriorating rapidly. Most of the road
network was constructed before the end of the 1970s, and certainly before new articulated
combinations were introduced onto South African roads. The road network in general, with
the exception of toll highways, was not constructed to handle these heavy-vehicle
combinations, but heavy vehicles are not restricted to any designated routes. Apart from
some bridge restrictions on certain rural roads, heavy vehicles have untrammelled access to
any road in South Africa. With overloading being rife, severe damage is inflicted to the road
surfaces. The Financial and Fiscal Commission reported that the poor state of the roads
cost vehicle owners R 20 million per annum in extra fuel and vehicle maintenance costs
(Daily News 1 June 2009).

The DBSA report (2006) points out that, while the national road network and some provincial
roads in Gauteng remain in a stable condition, the remainder of the network continues to
decline. This is attributed partly to the shortage of funding on the part of provincial
authorities, but very largely to damage inflicted by heavy vehicles on an ageing and
inadequate road system. The DBSA points to severe overloading by heavy vehicles have
led to major structural damage on certain routes. Despite this, extra-long timber trucks were
introduced onto inadequate roads in KwaZulu-Natal in September 2009 to convey cargo
previously on rail but rejected by Transnet.

The KwaZulu Natal overloading report showed that of the 200,030 vehicle weighings at KZN
DoT weighbridges during 2008,18% of them were overloaded, one by 24.1 tonnes. Heavy
vehicles avoid the tolls and weighbridges and damage alternative routes of lower standard.

A recent press report points out that the number of trucks on the roads has risen from
200 000 in 2000 to about 300 000 in 2009. The low level of skills in maintenance and law
enforcement is a problem, and truck accidents and fatalities have increased and are
considerably higher than in the United Kingdom, United Status of America, Canada and
Australia (Business Day 9 Sept, 2009).

2.5 THE NEED TO APPRAISE NEW INVESTMENTS

Although investment in transport infrastructure is in general likely to have a positive impact
on economic growth, this may not necessarily be the case for each individual investment
project. Not only may the project not produce acceptable rates of return but its timing may
be wrong or it may not be the best alternative available.

2.5.1 Cost-Benefit Analysis

Given the importance attached to infrastructure investment by the Accelerated and Shared
Growth Initiative in South Africa (ASGISA), it is clearly desirable that the limited funds
available for such investment are utilised efficiently. This means that they need to be
directed to the most economically viable projects. Thus, each project should be subjected to
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thorough appraisal. This can be done using well-established techniques of cost-benefit
analysis (CBA) which have been widely used by the World Bank and other funding agencies
since the 1960s to determine whether a particular project should be funded or not. CBA
results are shown in the form of net present values (NPV), internal rates of return (IRR) or
benefit/cost ratios (BCR). Usually both a financial and an economic analysis are required -
the former to show the impact on the finances of the implementing agency, i.e., the project’s
commercial viability, and the latter to show the impact on society.

There are various manuals of CBA which are available, and a number have in fact been
prepared for public-sector projects in South Africa. The intricacies of CBA do not require to
be repeated here, but an example of project appraisal of a proposed toll road bypassing a
town is discussed for illustrative purposes. The project would be compared with a “do-
nothing” base case. In the financial analysis the cash flows of the administering agency are
analysed. The cost side covers capital outlays, amortisation, and maintenance and
operating costs, while the benefits consist of the revenue streams from toll fees. In the
economic analysis, the costs consist of capital and maintenance while the benefits
conventionally consist of savings in vehicle operating costs, time and accident costs.
Shadow prices are used in the economic analysis in order to show the real resource costs,
and are arrived at by subtracting transfers (such as fuel, customs duties on imported items,
and VAT) and adjusting labour costs especially in respect of unskilled labour. The
composition of benefits will vary across the modes but the principles remain the same.
Future costs and benefits are discounted back to the base year of the project.

In any CBA there are some unquantifiable costs and benefits. Environmental costs, for
example, are difficult to quantify. Nevertheless, such items need to be listed and the
consultant needs to indicate their importance.

2.5.2 Social Accounting Matrix

Another quantitative technique which may be useful is the social accounting matrix (SAM).
This is a device for showing the direct, indirect and induced macroeconomic impacts of a
project. Performance criteria are GDP (for assessing the contribution to economic growth),
capital formation (to indicate the demand for scare resources), employment creation (to
indicate the impact on income distribution), low-income household income (to indicate the
impact on poverty relief) and a series of social indicators. Direct impacts are the impacts on
the particular sector itself; indirect impacts are impacts on other sectors that supply inputs
and induced impacts are those which result from the remuneration of employees in the
particular sector and sectors indirectly linked through the supply of inputs. Remuneration
leads to increased demand for goods supplied by other economic sectors.

2.5.3 Social Costs

Different transport modes impose different costs on society. Social costs are often referred
to as externalities and, unless they are recovered in full from transport infrastructure users,
they can distort the intermodal allocation of traffic. This issue is particularly pertinent to the
guestion of competition between road and rail for freight.
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It is well known that road transport imposes higher social costs than does rail transport. Its
environmental impacts are greater, largely because of its greater demands on land. New
road construction is often at odds with the environment, and is opposed by environmental
lobbies. Other forms of social costs are:

e Vehicle emissions which are important contributors to air pollution. The World Bank
(1994) points out that vehicles account for up to 95% of lead contamination and that,
in Central and Eastern Europe, road transport accounted for 30 to 40% of total
emitted nitrogen oxides and hydrocarbons;

¢ Noise pollution and

e Accidents. In many developing countries road accidents are the first or second most
important cause of death.

The mitigation of externalities involves considerable public outlays. Examples of these are:

e Traffic policing to control speeds, improve road safety, reduce accidents, control
heavy-vehicle overloading, check licensing of vehicles and drivers. All these aspects
require elaborate bureaucratic structures in provincial and local government;

e Promoting energy-efficient technologies such as the imposition of congestion costs on
motor vehicles in urban areas;

e Introducing pollution premiums on road users;

e Investing in automated traffic controls in order to improve traffic flows and road safety
and

e Road safety campaigns involving advertising.

In South Africa the question as to whether road users pay the full charges of using the road
infrastructure is controversial. An underfunded study to quantify heavy-vehicle externalities
was made in 2000, and concluded that there was perhaps a 15% under-recovery (Gaffen et
al 2000). However, because of the underfunding, the coverage of the study was far from
comprehensive, and hence the estimate was too low. Jones (2002) believes that the market
mechanism is “so distorted by externalities that the resultant pattern of resource allocation
threatens the sustainability of both the road infrastructure and the rail system”. Available
evidence points to an over-recovery from light vehicles and an under-recovery from heavy
vehicles.

On certain toll highways such as the N3 between Durban and Pietermaritzburg, the inside
lane has had to be specially rebuilt and strengthened in order to deal with damage inflicted
by heavy vehicles on the ordinary surface. Since large volumes of heavy vehicles require
strengthened surfaces in order to obviate damage to the roads, it follows that the cost of
providing that strengthened surface should be recovered from heavy vehicles. It is highly
unlikely that this is the case in South Africa when the ratio of toll fees paid by heavy vehicles
to those paid by light vehicles is considered. Moreover, accident costs attributable to heavy
vehicles are not levied on the particular heavy vehicle involved, and the absence of an
adequate policing network and weighbridge control system allows road hauliers to overload
with impunity. In September 2009, 200 road haulage firms guilty of overloading were “named
and shamed” on the front page of a Durban newspaper (Mercury, 7 September 2009). The
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practice is rife, and since it involves the breaking of laws, represents a criminal act. By
contrast, if axle-loads on rail are exceeded, the result is track failure and derailment; hence
there is an inbuilt policing function in the rail freight sector.

The question of externalities has received serious attention in Europe, and should be taken
into account in assessing the economic role of transport. Thus, the project appraisal process
should include, if not quantification, then at least an examination of the likely magnitude of
social costs.

2.6 CONCLUSION

As was stated in section 2.1, transportation is a basic human activity without which there
would be no travel or trade of any kind. An economist, therefore, would almost intuitively
expect there to be a positive relationship between investment in transport infrastructure and
economic growth. However, infrastructure investment is far too narrow a focus in any
examination on the role of transport in the economy. Such a focus omits transport services
and the inter-industry linkages which are integral parts of transport’s overall economic role.
The role of transport cannot simply be proxied by public investment or public capital stock in
the sector and the statistical relationship of that investment and stock to GDP.

Although the findings of empirical research that the infrastructure-growth relationship is
positive, the direction of causation is likely to vary from time to time and from investment to
investment. Time lags between investments and their influence on growth also need to be
considered. Lumpy investments provide capacity for decades before further investment is
called for, while investments that are less lumpy require regular additions. Graphs purporting
to show the relationship of lumpy (rail and port) and less lumpy (road) infrastructure
investments to GDP are therefore guaranteed to have different shapes with different
inferences being drawn.

The performance of transport in terms of efficiency also needs to be considered and this
impinges on policy issues. And, although one might expect in general a positive relationship
between transport investment and GDP, this does not necessarily hold for individual projects.
Each proposed project needs to be appraised using cost-benefit analysis and also perhaps
social accounting matrix models in order to determine its economic impact, while externalities
are important in comparing the overall impact on society of investments in alternative
transport modes.

All in all, the basic theme recurs: there can be no economic growth without transport but
there is no magic in transport.
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3. DEMOGRAPHIC FORECASTS

TOR requirements:

“The Consultant should postulate a number of different rates of natural and immigration and
with the use of a proven state of the art predictive model, project population growth and
identify possible population centroids and demand in order to facilitate forward planning for
the supply of infrastructure facilities, rolling stock and equipment to both urban and rural
areas”.

3.1 INTRODUCTION

Global Insight Southern Africa (Pty) Ltd and the Bureau of Market Research (BMR) at the
University of South Africa (UNISA) were appointed by the Department of Transport to
develop future demographic scenarios for South Africa. This was necessary in order to have
a uniform set of projections that could serve as input to the transportation demand model. By
using various state of the art predictive models, projections were developed at a national
level, followed by provincial and municipal levels.

The methodology applied, to develop the population and economic projections, was briefly
described in the Phase 2 report. In short, factors such as the tracking of age groups over
time, fertility rates, birth rates, migration rates, HIV Prevalence rates etc. were taken into
account. For more detail the reader is referred to the original report dated February 2008:
“Economic Scenario Projections for the National Transport Master Plan for South Africa
2005-2050".

Three different development scenarios were postulated in order to see the difference
between a more rural development strategy versus a more urban orientated development
strategy.

A brief description of the Scenarios follows:
LOW/RED

o Decentralised population growth by assuming lower inter-provincial migration than
the migration measured between 1991 and 2001;

¢ High HIV/AIDS, which results in lower life expectancy and

o Lower outflow of people from rural provinces.

MIDDLE/BASELINE/BLUE
e Inter-provincial migration rates at the same level as we have measured between

1991 and 2001 and
e HIV/AIDS assumptions of greatest likelihood.
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HIGH/GREEN

o Centralised population growth by assuming higher inter-provincial migration and
resulting urbanisation. For the period 2002-2007, the inter-provincial migration
streams of the Community Survey 2007 were assumed, after which the figures
decline to levels slightly higher than the Census 2001 inter-provincial migration
streams;

o Low HIV/AIDS; Higher anti-retroviral treatment roll-out to patients;

e Higher international in-migration and

e Higher outflow of people from “rural” provinces, those without a metropolitan area.

This chapter will describe the three scenarios per District Municipality in terms of actual
numbers and growth rates. The results of the three scenarios will also be related to the
issues identified in Phase 1. The discussion will focus on the following salient demographic
features and strategic economic and development planning indicators:

¢ Population;
o Employment Status and
e Sectoral Employment.

A more detailed breakdown of the projections (per Local Municipality and centroid) is
provided in the Annexure of the Phase 2 report and database. These served as input to the
transportation model.

3.2 IMPLICATIONS OF THREE SCENARIOS

3.2.1 Population

Table 3.2.A, Figure 3.2.A and Figure 3.2.B show the expected distribution of people per
District Municipality as postulated by the three scenarios.
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Table 3.2.A: Population per Scenario in KwaZulu-Natal District Municipalities, 2005, 2025, 2050

DISTRICT HIGH (Green) SCENARIO MIDDLE (Blue) SCENARIO LOW (Red) SCENARIO
2005 % 2025 % 2050 % 2005 % 2025 % 2050 % 2005 % 2025 % 2050 %
uUgu 715,895 7 802,049 7 962,353 7| 710,873 7 761,805 7 899,264 7] 709,564 7 724,880 7 806,799 7|
uMgungundlovu 956,361| 10 1,058,794 9] 1,209,850 9| 948,935 10] 1,006,219 9] 1,129,420 9] 947,548| 10 970,123 9] 1,059,319 9
Uthukela 708,480 7 844,577 7] 1,010,925 8| 703,351 7 802,851 7 944,586 8| 701,965 7 764,892 7 850,914 8|
Umzinyathi 479,522 5 522,000 5 636,832 5| 476,834 5 495,813 5 595,112 5| 476,042 5 470,105 5 523,270 5]
Amajuba 496,024 5 582,490 5 710,523 6| 492,332 5 551,942 5 664,027 6] 491,379 5 522,934 5 592,352 5]
Zululand 803,266 8 909,861 8| 1,120,981 9| 797,732 8 863,693 8| 1,047,849 9] 796,089 8 817,316 8 914,315 8|
Umkhanyakude 596,234 6 674,042 6 795,483 6| 592,065 6 643,501 6 743,550 6| 590,795 6 614,731 6 669,505 6)
Uthungulu 941,132 9] 1,090,696 10| 1,274,127 10[ 934,192 9] 1,039,827 10| 1,190,869 10| 932,367 9 996,744| 10| 1,093,157| 10
iLembe 565,613 6 616,937 5 738,204 6] 561,523 6 585,700 5 689,530 6] 560,535 6 559,297 5 617,616 5
Sisonke 478,806 5 558,798 5 678,777 5] 476,165 5 530,527 5 633,933 5| 475,446 5 503,934 5 563,095 5]
eThekwini MM 3,303,027 33| 3,624,892| 32| 3,715,566| 29| 3,275,847 33| 3,460,192| 32| 3,462,472 29| 3,273,288 33| 3,427,988 33| 3,564,561 32
KZN TOTAL 10,044,361/ 100| 11,285,136 100| 12,853,620 100| 9,969,849 100| 10,742,069| 100| 12,000,610 100( 9,955,019 100| 10,372,942| 100 11,254,902| 100
DISTRICT HIGH (Green) SCENARIO MIDDLE (Blue) SCENARIO LOW (Red) SCENARIO

2005 - 2025 2025 - 2050 2005 - 2025 2025 - 2050 2005 - 2025 2025 - 2050
ugu 0.6% 0.7% 0.3% 0.7% 0.1% 0.4%
uMgungundlovu 0.5% 0.5% 0.3% 0.5% 0.1% 0.4%
Uthukela 0.9% 0.7% 0.7% 0.7% 0.4% 0.4%
Umzinyathi 0.4% 0.8% 0.2% 0.7% -0.1% 0.4%
Amajuba 0.8% 0.8% 0.6% 0.7% 0.3% 0.5%
Zululand 0.6% 0.8% 0.4% 0.8% 0.1% 0.4%
Umkhanyakude 0.6% 0.7% 0.4% 0.6% 0.2% 0.3%
Uthungulu 0.7% 0.6% 0.5% 0.5% 0.3% 0.4%
iLembe 0.4% 0.7% 0.2% 0.7% 0.0% 0.4%
Sisonke 0.8% 0.8% 0.5% 0.7% 0.3% 0.4%
eThekwini MM 0.5% 0.1% 0.3% 0.0% 0.2% 0.2%
KZN TOTAL 0.6% 0.5% 0.4% 0.4% 0.2% 0.3%
Source: Global Insight SA, 200
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Figure 3.2.A: Population per Scenario in KwaZulu-Natal District Municipalities, 2025

KwaZulu-Natal: Population per Scenario,
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Figure 3.2.B: Population per Scenario in KwaZulu-Natal District Municipalities, 2025

The Province is characterized by an extensive mosaic of scattered rural settlements and
villages. Vast numbers of these settlements and villages occur within the Zululand,
Umkhanyakude, Umzinyathi and Ugu District Municipalities. The presence of villages,
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informal settlements, and formal urban areas increase towards the coastline with the most
significant urban conurbation being located within the eThekwini Metropolitan Municipality
(33% of the population).

Following from the above the following issue was identified in Phase 1 of the report:

The dispersed settlement pattern of the Province hinders the effective and
sustainable provision of public transport in the rural areas.

From Table 3.2.A, Figure 3.2.A and Figure 3.2.B it is evident that the total population of
KwaZulu-Natal is expected to be in the order of 12,85 million by 2050 in the High Scenario,
versus 11,25 million in the Low Scenario, a difference of 1,6 million. The low scenario
assumed a lower outflow of people from the rural villages, while the high scenario assumed
a higher inflow of people from other provinces resulting in higher urbanisation rates.

Despite the different assumptions, it seems, however, that the dispersed settlement pattern
of villages will to a large extent, continue in future.

Maps 3.2A-D and Table 3.2.B display the existing and expected population density per
District Municipality and Local Municipality.

Table 3.2.B: Population Density by District Municipality, 2005, 2050

HIGH (GREEN) MIDDLE (BLUE) LOW (RED)
SCENARIO SCENARIO SCENARIO
DISTRICT Area
MUNICIPALITY Density (pop/ha) | Density (pop/ha) | Density (pop/ha)
(ha) 2005 2050 2005 2050 2005 2050

Ugu 506,326 1.41 1.90 1.40 1.78 1.40 1.59
uMgungundlovu 896,457 1.07 1.35 1.06 1.26 1.06 1.18
Uthukela 1,136,730 0.62 0.89 0.62 0.83 0.62 0.75
Umzinyathi 862,005 0.56 0.74 0.55 0.69 0.55 0.61
Amajuba 693,673 0.72 1.02 0.71 0.96 0.71 0.85
Zululand 1,488,570 0.54 0.75 0.54 0.70 0.53 0.61
Umkhanyakude 1,390,860 0.43 0.57 0.43 0.53 0.42 0.48
Uthungulu 824,332 1.14 1.55 1.13 1.44 1.13 1.33
iLembe 328,022 1.72 2.25 1.71 2.10 1.71 1.88
Sisonke 1,116,420 0.43 0.61 0.43 0.57 0.43 0.50
eThekwini MM 229,973 14.36 16.16 14.24 15.06 14.23 15.50
KwaZulu-Natal 9,473,368 1.06 1.36 1.05 1.27 1.05 1.19]

From the above it is evident that eThekwini will remain the major population centroid in
KwaZulu-Natal with an expected density of 16,16 people/ha in the high scenario or 15,5
people/ha in the Low Scenario (2050). The rest of the province is sparsely populated with
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less than two persons per hectare. The district of iLembe is expected to become a little more
denser by 2050 (High Scenario).

3.2.2 Employment Status

The following issues were identified in Phase 1:

e Only one third (3.2 million) of the population is economically active which is
lower than the average for South Africa, namely 37%.

e According to Census 2001, nearly half (1,5 million) of the economically active
population was unemployed. The eThekwini Metropolitan Municipality
registered the lowest unemployment rate (43%), whereas the highest was
found in the Umkhanyakude District Municipality (63%). The largest number of
unemployed people (591 000) was however registered in the eThekwini
Metropolitan area.

Large parts of KwaZulu-Natal are gripped by persistent poverty, high levels of
unemployment and a high HIV/AIDS infection rate.

From Table 3.2.A and Figure 2.3.A it is evident that if the outcome of the High or Middle
Scenarios could be achieved in future chances are better, compared with the Low Scenario,
to lower the unemployment rate.

The average unemployment rate for KwaZulu-Natal is expected to decline to a low 9% and
10% in the High and Middle Scenarios respectively by 2050, and to 24% in the Low
Scenario.
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Kwazulu Natal Province: POPULATION DENSITY PER DISTRICT MUNICIPALITY (2005)
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MAP 3.2A Population Density per District Municipality (2005)




Kwazulu Natal Province: POPULATION DENSITY PER LOCAL MUNICIPALITY - 2050 (HIGH SCENARIO)
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MAP 3.2B Population Density per Local Municipality -2050 (High Scenario)




Kwazulu Natal Province: POPULATION DENSITY PER LOCAL MUNICIPALITY - 2050 (MIDDLE SCENARIO)
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MAP 3.2C Population Density per Local Municipality -2050 (Middle Scenario)




Kwazulu Natal Province: POPULATION DENSITY PER LOCAL MUNICIPALITY - 2050 (LOW SCENARIO)
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Table 3.2.C: Employment Status per Scenario in KwaZulu-Natal District Municipalities, 2005, 2025, 2050

HIGH (Green) SCENARIO MIDDLE (Blue) SCENARIO LOW (Red) SCENARIO
2005 2025 2050 2005 2025 2050 2005 2025 2050
MUD’\:IS;E&TITY ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE ECONOMICALLY ACTIVE
UNEM| UNEM-| UNEM-| UNEM-| UNEM-| UNEM-| UNEM-| UNEM-| UNEM-|

EMPLOYED| PLOYED| TOTAL | EMPLOYED| PLOYED| TOTAL | EMPLOYED| PLOYED| TOTAL |EMPLOYED| PLOYED| TOTAL |EMPLOYED| PLOYED| TOTAL | EMPLOYED| PLOYED| TOTAL | EMPLOYED| PLOYED| TOTAL |EMPLOYED| PLOYED| TOTAL |EMPLOYED| PLOYED| TOTAL
Ugu 104,424]  89,768] 194,192 163,697 64,060] 227,757 205,500 30,724] 236,224 104,424]  89,768] 194,192 151,843 72,320] 224,163 197,730 32,617] 230,348] 104,424]  89,768] 194,192| 130,226 97,061| 227,287 164,127] 72,469 236,595
(%) 54% 46%) 100%) 72% 28%| ___ 100%) 87% 13%| _ 100% 54%] 46%| ___100%) 68%) 32%| _ 100%) 86%) 14%| __ 100%) 54% 46%| __ 100%) 57% 43%| __ 100%) 69%] 31%| _ 100%)
uMgungundlovu 199,046] 167,293] 366,339 309,077 95,796] _404,873] 390,405]  46,184] 436,589 199,046] 167,293] 366,339 285652] 109,323[ 394,975 371,936]  46,177] 418,113] 199,046] _167,293] 366,339 244,309] 151,120] 395,429 302,741] 107,122] 409,863
(%) 54% 46%) 100%) 76% 24%| __ 100%) 89% 1% 100% 54%] 46%| __ 100%) 72%] 28%| _ 100%) 89%) 119  100%) 54% 46%| _ 100%) 62% 38%| _ 100%) 74%] 26%| _ 100%)
Uthukela 77,490 06,187] 173,678 114,933 54639 169,572] 140,496] _ 21,709] _162,205) 77,490 96,187[ 173678 106,876] _ 61,109] 167,986 135699 23,327] 159,026 77,490 96,187] 173678 02,008]  81,066] 173,165 113,476] _ 49,680] 163,156
(%) 45%) 55% 100%) 68% 32%| _ 100%) 87% 13%]  100% 45%) 55%|  100% 64%] 36%|  100%) 85%) 15%| _ 100%) 45%) 55%|  100%) 53% 47%|_ 100%) 70%] 30%| _ 100%)
Umzinyathi 29,310 59,220] 88,539 47.484]  37,044] 84528 56450 13153 69,612 29,310[  59,220] 88,539 43714]  41484] 85198 54,424 14,737] 69,161 29,310 59,220] 88,539 36490 55285 91775 44,720]  31157] 75886
(%) 33% 67% 100%) 56% 44%| _ 100%) 81% 19%|  100% 339%] 67%| _ 100%) 51%] 49%| _ 100%) 79%) 219%| _ 100%) 33% 67%| _ 100%) 40%) 60%| _ 100%) 59%] 41%| _ 100%)
Amajuba 04,946 76,831 171,777 147,478 46542] 194,021] 185,102 22.472| 207,663 04,946] 76831 171,777 137611 52,143[ 189,754 179,194 23457] 202,651 04,946 76,831 171,777 119,798 68,949] 188,747 151,233 50,620] 201,853
(%) 55% 45% 100%) 76% 24%| __ 100%) 89% 1% 100% 55%] 45%| __ 100%) 73%) 27%| __ 100%) 88%) 129 100%) 55% 45%| _ 100%) 63% 37%| __ 100%) 75%] 25%| _ 100%)
zululand 58,537 107,356] 165,893 88,481 59,122 147,603 105,053] 20,997 126,049 58,537| 107,356] 165,893 81,723]  65983[ 147,707 101,060 23,082[ 124,142 58,537 107,356 165,893 69,076]  87,316] 156,392 82,853 47,825] 130,678
(%) 35% 65% 100%) 60% 40%| __ 100%) 83% 17%| _ 100% 35%] 65%| _ 100%) 55%] 45%| _ 100%) 81%) 19%|  100%) 35% 65%| _ 100%) 44%) 56%|  100%) 63%] 37%| __ 100%)
Umkhanyakude 36,793 62,848] 09,641 57,240 37,431 04,671 68,623 13718] 82341 36,793 62,848] 99,641 52,036]  42,005] 95,031 66,032 14,917] 80,950 36,793 62,848] 09,641 44,789 56,323 101,113 54,205  31228] 85433
(%) 37%) 63% 100%] 60% 40%| _ 100%) 83% 17%| _ 100% 37%) 63%|  100%) 56%] 44%| _ 100%) 829%) 18%|  100%) 37%) 63%|  100%) 44%) 56%|  100%) 63%] 37%| _ 100%)
Uthungulu 123,406] _117,028] 240,434 193710 70.231] 263941 244235 32,938] 277,173 123,406] 117,028 240,434 178,775 79.690] 258,465 233,168] _ 34,245] 267,413] 123,406] _117,028] 240,434 151,548] 107,889 259,437 188,347]  74.113[ 262,461
(%) 51% 49%) 100%) 73% 27%| ___ 100%) 88% 12%| _ 100% 51%] 49%| __ 100%) 69%] 31%| _ 100%) 87%) 13%|  100%) 51% 49%| _ 100%) 58% 42%| _ 100%) 72%] 28%| _ 100%)
iLembe 105128 65321] 170,449 167,884] _ 58,653] 226,536 211763 31481 243244 105,128] 65321 170,449 155040]  66,227] 221,268 203,442]  34,120] 237571 105128 65321] 170,449 131678 89,260 220,938] 166,569] _ 74.116] 240,685
(%) 62% 38% 100%] 74% 26%| __ 100%) 87% 13%| _ 100% 629%) 38%| _ 100%) 70%] 30%| _ 100%) 86%) 14%|  100%) 62% 38%| _ 100%) 60% 40%| _ 100%) 69%] 31%|  100%)
Sisonke 44157 55769]  99,926) 60,202 29,847] 90,049 71,072[  11,376] 82448 44,157|  55769] 99,926 56,013] 33,120 89,132 68,753 12,433] 81,186 44,157 55769] 99,926 48367 43178 91545, 57,745]  25168] 82,914
(%) 44%) 56% 100%) 67% 33%| __ 100%) 86% 14%| _ 100% 44%) 56%|  100%) 63%) 37%| __ 100%) 85%) 15%| _ 100%) 44%) 56%| _ 100%) 53% 47%|__ 100%) 70%] 30%| __ 100%)
eThekwini M M 044,640 | 552,540| 1,497,180 1,533,377 | 257,762| 1,791,130 1,986,255 | 139,174] 2,125,429 944,646 552,534] 1,497,180] 1413577 | 307,303] 1,720,880] 1,879,005 | 120575 1,099,580] 944,576 | 552,603] 1497,180] 1,206,794 | 459,652| 1666446 1508912 | 353,746] 1,862,658
(%) 63% 37% 100%) 86%) 14%|  100% 93% 7%| _ 100%) 63%] 37%| _ 100%) 829%) 18%|  100% 94%) 6%|  100%) 63% 37%| _ 100%) 72% 28%|  100%) 81%) 19%|  100%
[KZN TOTAL 1,817,876 1,450,172] 3,268,048 2,883,564] 811,128 3,694,602 3,665,052 383,927] 4,048,979 1,817,883 1,450,166 3,268,048] 2,663,760 930,797| 3,594,557] 3,400,443 379,697| 3,870,140 1,817,813] 1,450,235 3,268,048] 2,275,173[ 1,207,101] 3,572,274 2,834,938 917,244] 3,752,182
(%) 56% 44%) 100%) 78%) 22%|  100%) 91% 9% 100% 56%] 44%|  100%) 74%] 26%|  100%) 90%) 10%|  100%) 56% 44%|  100%) 64% 36%|  100%) 76%] 24%|  100%)

Source: Global Insight SA, 2008
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Employment Status per Scenario in
KwaZulu-Natal

B EMPLOYED ™ UNEMPLOYED
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