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1. Introduction
This introductory section outlines the objective of this guidance document, describes the context of
public transport planning in cities, and presents the structure for the sections in this document.

1.1 Objective of the document
The objective of this document is to assist cities in performing sound public transport planning and
priority setting. The document is aimed primarily at the 13 municipalities 1 (hereafter referred to as
cities) which receive Public Transport Network Grant (PTNG) funding, but is of relevance to other
urban municipalities undertaking public transport planning.
Cities in receipt of PTNG funding are required by the conditions for the grant set out in the Division
of Revenue Act (DoRA) to compile a ‘financially and fiscally sustainable Integrated Public Transport
Network (IPTN)’ plan as well as financially and fiscally sustainable ‘project plans’. But apart from
meeting these conditions PTNG recipients are also required by the National Land Transport Act (Act
5 of 2009) – along with all other municipalities – to produce Integrated Transport Plans (ITP’s). These
must include a Public Transport Plan. In the case of the larger municipalities, which include all the
PTNG recipients, this Integrated Transport Plan is referred to as a Comprehensive Integrated
Transport Plan (CITP)2. The final chapter of the CITP requires that all projects and activities
undertaken in (at least) the coming five years, including existing services, be combined in a single
consolidated program, accompanied by a financial plan of similar duration showing that the totality
of activities is affordable.
International best practice indicates that this further perspective – of an affordable program of
projects - is an important adjunct to the IPTN and project plans required by the PTNG conditions.
This document therefore seeks to align the requirements for preparation of CITP’s and the PTNG
application into a single, consolidated planning approach with three distinct planning perspectives,
namely:
1. A long term (20 + years), strategic perspective (referred to in the PTNG framework as
Integrated Public Transport Network plans – or IPTN’s) providing city wide guidance;
2. A project perspective reflected in project plans which, when initially identified as part
of the IPTN, are specified only at a high level, but through a process of conceptual
engineering and more detailed planning and design are developed to the level of detail

The 13 municipalities which receive PTNG funding are the eight metropolitan municipalities (Category A), as
well as 5 urban local municipalities (Category B), namely George, Mbombela, Msunduzi, Polokwane,
Rustenburg. We use the term ‘cities’ to encompass both categories of municipalities. Because of widely drawn
municipal boundaries in South Africa these municipalities largely encompass their whole urban functional area,
although the 3 adjacent metropolitan municipalities in Gauteng arguably constitute a single, extended urban
functional area.
2 An updated set of ‘Minimum Requirements for the Preparation of Integrated Transport Plans, 2016’, issued
in terms of the National Land Transport Act (Act No 5 of 2009), was published in the Government Gazette No
40174 on 29th July 2016.
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which meets the technical, corporate policy, financial and fiscal requirements necessary
for implementation;
3. A program perspective where all projects and activities over the medium term
(recommended 10 years) are collated and prioritized into a Public Transport
Improvement Program (PTIP) to ensure that collectively they are appropriately phased
and affordable in terms of capital, operational and cash-flow constraints.
The IPTN Plan and the PTIP emphasize the ‘whole’, while each of the project plans represents a
‘part’ of these. Both the logic and the affordability of the individual parts need to be assessed in the
context of the whole system – in the IPTN at a strategic level, and in the Public Transport
Improvement Program at a more detailed level.
Apart from providing technical guidance on these three different planning perspectives, the
document also details two key planning technical areas – namely ‘alternatives analysis’ and ‘multiyear financial analyses.

1.2 Context for public transport planning in cities in South
Africa
To ensure effective implementation of integrated public transport networks into the future, an
essential criterion is fiscal and financial sustainability. Key hurdles3 in achieving fiscal and financial
sustainable public transport plans are the inappropriate city spatial form and establishing a viable
role for paratransit within the Integrated Public Transport Networks.




South African Cities are characterised by land-use arrangements where dormitory and
apartheid planned suburbs are often situated long distances from work opportunities. This
spatial form contributes to high transportation costs for both citizen and authority, i.e. citizens
spend on average more than 20%4 of household income on transport and authorities
recovermon average only 30%-50%5 of the direct operating costs from direct passenger
revenues on existing BRT systems. Progressive spatial transformation aimed at reducing trip
distances and encouraging more bi-directional passenger movements will in the medium to
long term improve the fiscal and financial sustainability of the system.
The first phases of BRT roll-outs in South African cities were premised on a full replacement
of the existing paratransit services through formalization and contractual arrangements
aimed at fully-scheduled services. It has become clear that this approach is not financially
sustainable nor does it adequately respond to passenger needs. Going forward, innovative
approaches are required in which more gradual, user-responsive and viable business models
are generated, that preserve paratransit’s flexibility and demand responsiveness, but also
address some of its shortcomings.

The National Land Transport Act places increased responsibilities on local planning authorities to

3 These hurdles were highlighted in an IPTN workshop with all 13 cities who receive PTNG funding in Pretoria,
December 2016
4 National Household Travel Survey, 2013
5 Observations from City PTNG application 2016 submissions
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effectively implement a fully integrated network. While there has been fragmentation across the 3
tiers of government with respect to planning, design, implementation, operation, maintenance and
monitoring of the various modes of the public transport network, national government is encouraging
consolidation, making cities the key locus of responsibility for public transport within their areas.
New policy, legislation and budgets are expanding city level responsibilities, giving them a much
greater and more pro-active role, including taking overall responsibility for ensuring the
establishment and operation of Integrated Public Transport Networks (IPTN’s).
The Public Transport Network Grant (PTNG) – and its predecessors, such as the Public Transport
Infrastructure and Systems Grant (PTISG) – have been the main financial instruments supporting
the development of this role in the metropolitan areas and a limited number of large cities. These
grants have substantially expanded the financial resources available to their municipal recipients.
In addition, the National Land Transport Act encourages municipalities to assume responsibility for
the bus services currently contracted by provinces and subsidized through the Public Transport
Operating Grant (PTOG). The intention is to integrate them into the municipal wide network.
Similarly, a much greater role for municipalities is envisaged linked to the commuter rail sector. The
approach extends to minibus-taxis, as greater appreciation of their efficiencies combined with limited
financial resources are resulting in new hybrid responses that include minibus taxis as part of the
IPTN network.Strong arguments have emerged to improve infrastructure for these services as a
cost-effective approach to meeting travel needs in certain travel markets.
National government’s objective with PTNG funding is that it be used to advance a substantial
transformation of the system, in line with the IPTN. This requires an integrated city-wide approach.
A municipality playing its role as the key locus of responsibility for the IPTN needs to have a program
that considers the spending that will be required on all public transport systems within its area.
These considerations underpin the approach to planning contained in this document.

1.3 Structure of the Guidance
The remaining sections of this guidance are organized as follows:








Section 2 highlights two key objectives that underpin sound public transport planning —
improved access and implementation of services which are financially and fiscally
sustainable;
Section 3 summarizes the three planning and project development instruments and
processes, and addresses alignment between the ‘Minimum Requirements for the
Preparation of Integrated Transport Plans, 2016’ and the other perspectives required by the
PTNG funded program;
Sections 4 and 5 address these three planning perspectives in greater detail;
Section 6 provides guidance with respect to the institutional arrangements and capacity and
capability required to respond to this guidance document; and
Sections 7 and 8 focus in greater depth on the special technical areas that underpin the
three planning perspectives. In the current version of the document two technical areas are
discussed, namely Alternatives Analysis and Multi-Year Financial Planning.
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Section 9 Deals with alignment of IPTN with spatial strategies including providing a number
of requirements of the plans.

It is envisaged that over time further chapters may be added addressing additional technical areas.

2. Key Transport Planning Objectives
All public transport planning has two over-riding objectives: (1) improving mobility and access for all
users and (2) providing public transport service in a financially and fiscally sustainable manner.

2.1 Enhancing socioeconomic development by improving
Mobility and Access
The direct focus of improved public transport is improved mobility, but the ultimate objective of
improving public transport is to improve access for all, “the public.” “Access” speaks to the ability to
’reach’ a desired set of activities within time and money constraints. “Mobility”, on the other hand, is
concerned with the speed, cost and convenience of travel.
Improving access can be achieved through land use as well as transport interventions, while mobility
improvements are limited to the transport system. Changes in macro land use patterns can reduce
distances between origins and destinations, and so reduce motorized transport needs of any kind.
More site specific, “micro” land use changes (e.g., making areas more pedestrian friendly) can make
public transport in particular more efficient and effective. There is thus a very strong link — evident
throughout this document — between transport at all levels and land use planning. This integration
is discussed in more detail in Appendix A.
The current pace of urbanization provides a unique opportunity to address these urban development
challenges if:




land use and transport planning are coordinated;
improved access is prioritized in locating new public housing investments; and
strategies are implemented to address externalities created by increase car use.

Better management of the built environment can make the cities more inclusive (all citizens can
equally participate in all opportunities), productive (the costs of doing business are lower), and
sustainable (environmental impacts, such as climate change, are addressed while creating jobs and
social benefits).
National Treasury (NT) has outlined an Urban Networks Strategy (UNS) that stresses coordination
between urban transport and housing investments. This strategy seeks to enhance urban mobility,
boost public transport ridership volumes, and alter land use patterns to support sustainable and propoor non-motorized and public transport systems. The Built Environment Performance Plan (BEPP)
which is produced by each municipality to ensure various streams of funding are aligned towards a
common goal of spatial transformation is another policy lever to generate this coordination. The full
implementation of these strategies may take time to realize because of the fragmented nature of
urban planning related to transport and human settlements.
5

2.2 Fiscally and Financially Sustainable
A major condition for receipt of PTNG funding is that the interventions included in plans and
programs be ‘fiscally and financially sustainable’, i.e. affordable over the long term. ‘Financial
sustainability’ refers to whether there are sufficient revenues from all sources (fares, grants, local
taxes, loans) to cover all costs — including all recurring ones — on an ongoing basis. ‘Fiscal
sustainability’ refers to whether the assumptions made on contributions from the fiscus (all spheres
of government) are realistic and sustainable.
The affordability of a specific intervention must be understood within the wider context of a city’s full
set of public transport responsibilities. This requires an assessment of: 1) the impact of the
intervention on further plans to improve the city’s public transport network and 2) the sustainability
of the existing public transport system.
In other words, it is important to assess the affordability of the entire program of improvement
projects rather than merely the affordability of one project. It makes little sense to spend resources
in one corridor in ways that will leave no resources for further intervention in others.
It is also important to assess if the operational costs of the improved system are affordable. The
affordability question is not simply whether there are sufficient resources to implement the system
through operations start-up. It is also whether the system will be affordable on an ongoing basis.
Indeed, in most instances the ongoing costs of running the system (i.e. operating and maintenance
costs and possibly the servicing of debt) represent a much larger proportion of the total life cycle
costs of an improved system than the capital costs.
In sum, any analysis of financial and fiscal sustainability should address not just whether the capital
costs of a particular project are affordable (i.e. the costs of infrastructure, initial purchase of vehicles,
and supporting systems such as fare system technology) – but whether ongoing recurrent costs for
the new project, other planned projects covered in the respective plan or program instrument and
the current system can be sustained. Affordability should, of course, be assessed against the full
range of revenue from fares and other funding sources, including contributions from the respective
governments, raised ultimately from taxpayers.
The importance of there being sufficient ongoing revenues to cover ongoing costs is recognized by
the Municipal Finance Management Act (Act 56 of 2003), which in clause 19 on Capital Projects
states:
Municipal Finance Management Act
Capital projects
19.
(1) A municipality may spend money on a capital project only if — …
(b) the project, including the total cost, has been approved by the council; …
(2) Before approving a capital project in terms of subsection (1)(b), the council of a municipality
must consider—
(a) the projected cost covering all financial years until the project is operational; and
(b) the future operational costs and revenue on the project, including municipal tax and
tariff implications.
…
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3. The Three Planning Perspectives
Sound planning requires three planning perspectives:
1. A long term (20 + years), strategic perspective (referred to in the PTNG framework as
Integrated Public Transport Network plans – or IPTN’s) providing city wide guidance;
2. A project perspective consisting of project plans which, when initially identified as part
of the IPTN, are specified only at a high level, but are subsequently developed to the
level of detail necessary for implementation;
3. A program perspective where all projects and activities over the medium term
(recommended 10 years) are collated and prioritized into a Public Transport
Improvement Program to ensure that collectively they are appropriately phased and
affordable.
The long range, strategic public transport plan – or Integrated Public Transport Network (IPTN)
Plan – is a long term (20+ years) strategic instrument encompassing the whole area over which the
municipality has jurisdiction and covering all public transport modes6 and activities. The IPTN
includes the full network envisaged to be implemented in the long term, combined with a range of
other feasible and desirable strategies and interventions which collectively describe the envisaged
public transport system. It includes the financial and business dimensions of the system
demonstrating that the program is fiscally and financially sustainable..
The IPTN plan will indicate the general types of modes (e.g., high-capacity, low-capacity, ondemand, and other) for the envisaged key corridors. However, this is done in a general manner that
recognizes the potential need for a more detailed analysis in subsequent planning. This detailed
analysis of specific modes, known as alternatives analyses, is described later in this document as
part of the project planning process preceding inclusion of the project in the Public Transport
Improvement Program.
Projects identified in the IPTN go through various development stages – from initial identification to
conceptualization to design to implementation and then finally to operation, maintenance and
monitoring. Projects are identified and cost estimations are made at a high level for inclusion in the
IPTN. More detailed associated financial forecasting and planning is performed for these projects
when the projects are advanced to be included in the Public Transport Improvement Program.
The Public Transport Improvement Program is a list of the highest priority interventions in the
IPTN for implementation over the next 10-year period. It also includes funding for maintaining assets
to support ongoing current operations. It is accompanied by a financial plan which demonstrates that
the program is fiscally and financially sustainable.

Public transport modes refer to all road and rail based public services covering both scheduled and nonscheduled operations. These modes cover passenger rail and road based modes which includes but not
limited to passenger rail, Bus Rapid Transit (BRT), Conventional bus services, Mini-bus taxi, Metered taxis
and Uber and other similar, dispatched on-demand services. While walking and cycling are forms of Nonmotorized transport, it essential that supporting NMT facilities be an element in the IPTN plans.
6
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Projects scheduled in the earlier years of the program, especially where the commitment of
substantial resources is imminent require more detailed and accurate planning and associated
financial forecasting, Projects later in the program are presented at a more conceptual planning
stage.
It is crucial that the financial plan includes the projected capital costs and the ongoing operating and
maintenance costs of all current and projected public transport services and activities for which the
city has responsibility. This analysis is necessary to properly assess financial and fiscal
sustainability.
As indicated, larger municipalities are required to produce Comprehensive Integrated Transport
Plans (CITP’s) in line with the National Land Transport Act (Act 5 of 2009) and with supporting
minimum requirements as issued by the Minister in July 2016. The three planning perspectives set
out in this document are compatible with the requirements of the CITP. This is discussed in more
detail in Appendix B of this document.
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4. Integrated Public Transport Network (IPTN) Plan
Development
This section on the IPTN plan development is presented in the following parts:





Background;
General Approach;
Development Process; and
Key Development Considerations.

4.1 Background
Integrated Public Transport Network (IPTN) Plans are the long-term (20 years or longer) public
transport strategies for South African cities. As such, they constitute the public transport component
of the respective city’s overall Consolidated Integrated Transport Plan (CITP) and are consistent and
closely coordinated with strategic plans for roadway related improvements. The main purpose of
the IPTN plan is to guide public transport strategic decision making for:




Long-lived, capital investments;
Ongoing capital replacement and operational needs; and
Long term institutional, operating and management policies, plans and programs.

The plan identifies and prioritises capital investments to sustain safe, efficient and effective operation
of the existing public Ttransport system and to implement new services, service extensions, and
major capacity expansions of existing services. The plan covers the entire public transport network
including all types of rapid transit, commuter express mode, rail and road based, conventional local
bus systems and paratransit, such as mini-bus taxi systems.
The plan outlines major strategic policies, plans and programs that have long term impacts and affect
the entire urban area. These policies address issues such as institutional arrangements for public
transport, fare policies, public transport sector reform, and public transport funding sources.
These strategic plans may identify the need for major public transport enhancements (e.g., rapid
transit) in certain corridors or sub-areas. In most cases, these enhancements will not be specified
in great operational detail because of the long timeframe and geographic coverage of the IPTN.
Instead the IPTN plan will provide a general description of the enhancement (e.g., high-capacity/high
performance public transport), and the range of possibilities (e.g., a new BRT line, new express
commuter bus services operating on an existing high order road or a new suburban rail link, all
integrated with improved minibus taxi services). Financial planning for that enhancement would then
reflect a cost envelope.
The relationship among the IPTN plan and other planning and programming instruments is described
in Figure 1 below:
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Figure 1. Relationship between IPTN Plan & other planning and programming instruments

The IPTN plan is the starting point in the planning and programming process towards developing a
long-term implementation schedule. The highest priority projects contained in the IPTN plan are
carried into preparation of the 10-year Public Transport Improvement Program (PTIP). The PTIP
covers those activities that will go into implementation in the next ten years.
As part of the process of developing projects to be included in the PTIP, more detailed planning,
engineering design and financial studies may be done for specific projects to yield the specific detail
necessary for project implementation and project programming. This, more detailed, analysis is
critically required for those projects that will be implemented in the first three years of the PTIP.
These first three years provides the basis for a city’s annual PTNG grant applications. This analysis
may involve formal alternatives analysis (discussed in more detail later in this document) for those
cases where only an envelope of enhancement options is carried forward as part of the IPTN plan
for a specific major public transport enhancement (e.g. rapid transit).
The PTIP itself has a ten-year time frame. However, the financial plans for component projects may
go beyond the ten years, extending to the full term of relevant operating contracts.

4.2 General IPTN Approach7
To be successful, development of IPTN plans should be:






Comprehensive;
Competent;
Cooperative;
Communicated;
Connected;

Adapted and added to the original 3C’s as in the 1965 USDOT Federal Highway Administration Policy,
Planning Memorandum
7
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Championed; and
Continuous.

Comprehensive: A key aspect of strategic planning is that it covers an entire municipal area. It
addresses all travel markets and all public transport modes — together, not separately. It should
also examine the interrelationship of transport with other important sectors such as spatial planning,
land use, housing, economic development and the environment.
Competent: The development of the IPTN must be technically competent. It should ensure the
development of a sustainable public transport network that responds to the needs of public transport
users and enables the development of more compact and sustainable city development.
Cooperative: Personnel from interested and affected local government agencies (and other key
stakeholders) should be involved from the beginning as part of the team doing the planning. If the
effort is ultimately to be successful in creating a plan which is a decision-making tool, it is important
to involve role players not commonly associated with public transport planning in the development
of the plan. These role players include the affected political representatives, traffic police, land use
planners, and members of the private sector, particularly the logistics industry, developers, and civil
society. They should be involved in the planning at the beginning development stages and not left
out of transport planning until the very end when they are asked only to accept the resulting plan on
a take it or leave it basis.
Communicated: A continuous, two-way communications process involving all stakeholders in the
transport system is important. A communication process should be developed and implemented
from the beginning of planning until project implementation and monitoring, and use a variety of
techniques including formal and informal sessions, large group meetings and presentations.
Advanced tools like crowd sourcing can play a valuable role in the communication process
supporting strategic planning.
Connected: Effective planning should be connected to formal, real and sincere investment decision
making. Final decisions on what to do, and when, by policy leadership, i.e., spending money on
specific investments, should be informed by and based on an open, transparent and objective
planning process. The role of planners is not to make strategic public transport investment and policy
decisions, but rather to inform policy leadership and decision makers, who are ultimately responsible
for the decisions.
Championed: The leadership of the planning process, both technical and political, should effectively
support the process and, perhaps more importantly, stand behind its results. The purpose of
planning is that it forms the basis for decision making. Without strong champions supporting the
planning, there is the risk that important strategic decisions will be made outside a transparent
planning process.
Continuous: A strategic plan should be a living document and should be revised as conditions
change. This is particularly important given the rapid pace at which South African cities are growing.
After a plan is prepared and formally adopted, its implementation and performance should be
continuously monitored by the body that prepared it. Changed assumptions, and the pace and nature
of execution, should be regularly evaluated and changes made as needed. A major plan review and
update should be scheduled every five years at a minimum. This will ensure that there will not be a
situation where a completely new data set (e.g., travel, network, and performance) needs to be
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collected and analysis tools developed before the current situation can be evaluated to see if plans
which are already on-the-books plans make any sense.

4.3 IPTN Development Process
The IPTN plan is the starting point in the planning and programming process. It is a significant
technical activity that involves seven major steps and continuous communication with key
stakeholders throughout the process (Figure 2). Each of the seven steps are described in the
following sections in term of inputs, methodologies outputs, and over-all considerations.
Figure 2: IPTN Planning Process

12

Step 1: Outline the Strategic Vision, Goals, Objectives, Criteria and
Methodologies
This first step involves outlining the public transport vision. This vision leads to the development of
broader goals and objectives and definition of criteria and evaluation methods.

Public Transport Vision
This is an extremely important step because it outlines the public transport vision of what the urban
area will look like in the future in terms of public transport and related sectors. The purpose of the
planning process is to define the best path to achieve the desired future illustrated by this vision.
This public transport vision must nest within, and enable, the City’s Integrated Transport Plan and
the broader context as depicted in Figure 2. The most important linkage is between public transport
and the desired city form and associated spatial and land-use development. The public transport
vision should be strongly linked to other visions beyond transport and enable National and Provincial
transport frameworks and strategies and city corporate plans. These include, but are not limited to
the: Integrated Development Plan; the Spatial Development Plan and related planning such as the
Built Environment Performance Plan (BEPP); Housing Development Plan; Economic Development
Plan and the city’s overall (Comprehensive) Integrated Transport Plan.
An important step in the planning process is to evaluate spatial land-use & transport plan
combinations to see if they are in equilibrium and to answer the following questions:



How well does a given transport strategy (IPTN Plan) support long term reshaping of the
urban area towards the desired spatial land use vision? and
Is the spatial land use scenario well served by the IPTN?

Goals and Objectives
This public transport vision is used to develop goals, and objectives which go well beyond the
transport focus of reducing congestion and improving mobility. They should also address community
issues such as social and economic development and equity, access to jobs and other opportunities,
public safety, and the local and global environment.
Defining a public transport vision for the City and related goals and objectives can be best
accomplished with significant stakeholder input delivered through a robust communications
program. A critical parallel but integrated step in the IPTN planning process is to establish a
continuous communications program that will support the entire planning, priority setting, and project
development process.

Evaluation Criteria and Methods
Traditional strategic transport planning efforts have utilized measurements of transport system
performance in terms of mobility – speeds, levels of congestion, public transport levels of service
and ridership, etc. International best practise recommends that selected criteria be:




Acceptable and usable by technical professionals and decision makers;
Comparable across time and geographical areas;
Cost-effective in data collection and analysis;
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Based on technically sound techniques; and
Reflective of viewpoints and values derived from an open, collaborative process.

Demand Models. Network and travel demand models are critical to estimating key quantitative
evaluation criteria. The level of complexity required will vary from city to city depending on factors
such as population size; spatial area, composition and arrangement; and number and extent of
transport modes.
While network and travel demand models are important tools for understanding current and future
transport problems, evaluating alternative solutions and undertaking financial planning, their
structure and application should be consistent with the kind of analyses that strategic planning
entails. Simplified methods (often called sketch planning tools) can be developed quickly at low cost
with local staff playing a key role in their application. The sketch planning tools are sometimes
preferred over complex modelling methodologies because: 1) the latter are expensive to develop
and apply and 2) usually only experienced external consultants can understand and use them. This
makes it difficult to make strategic, IPTN planning a continuous process responsive to on the ground
reality.
Accessibility Analysis. Moreover, expansion of strategic planning concerns beyond mobility to
include economic and social development and equity and the need for more sustainable land use
means that other tools are needed too. One approach that has shown great promise in this regard
is to do “accessibility analyses” of combined land use/transport scenarios.
Accessibility analyses looks at the performance of the current or alternative future public transport
networks in providing access to different kinds of life activities such as employment, schools, health
care, shopping, etc. within time and cost constraints. This make them useful in judging whether a
land-use/transport scenario is “dynamic equilibrium.”
Accessibility analyses are often applied to compare how well a given transport alternative services
different population sub-groups and locations, making them especially useful for equity analyses.
They also produce easy to understand graphic “mapped” displays of results.
Cost Parameters. The importance of various cost parameters in public transport planning in general
and the evaluation process is important. Cost effectiveness and efficiency (e.g., the marginal life
cycle cost of attracting an additional trip to public transport, the internal rate of return of a roadway
project) are, in turn, dependent on all categories of implementation and recurring costs.
The estimation of recurring costs (operations, maintenance) should be based on methodologies that
reflect variation across a complete array of cost drivers. These include vehicle revenue hours of
service, revenue vehicle km of service, and the character and quantities of equipment, facilities and
infrastructure.
Contingency factors to account for cost uncertainty in capital costs should reflect 1) the nature of the
respective capital items (e.g., rolling stock versus utility reconstruction) and 2) the level of available
engineering information. For example, high contingency factors are applied for facility and
infrastructure construction when little engineering information is available. On the other hand, lower
contingency factors are used when the results of preliminary design are available.
Validation. Methodologies used to produce key evaluation criteria (e.g., patronage, costs) should
be “validated” with actual surveyed or measured data and the results reported. If the models
14

“forecast” the surveyed/measured situation with reasonable accuracy, they are acceptable to use in
all subsequent analysis work.
Single dimensioned evaluation criteria (e.g., new public transport trips, travel time savings
annualized equivalent capital and operations costs), can be combined into “roll-up” measures of
cost-effectiveness (e.g., total cost per new public transport trip, implicit total cost of an hour of travel
time saved) or affordability (e.g., net required City subsidy).
Transparency. Finally, it is important that evaluation criteria be transparent and understandable
(clear and intuitive) for non-technical leaders who will make the ultimate adoption decision on the
IPTN Plan.

Step 2: Define the Problem (Status Quo Evaluation)
The purpose of the planning process is to define the best path to achieve the desired future illustrated
by the strategic public transport vision. A critical first step is determining where the municipality is
today before embarking on identifying and evaluating alternatives for reaching the strategic public
transport vision.
Transport and related data on current conditions provide the starting point for the IPTN plan. Key
data that describe the following should be collected:







Existing land uses and associated properties and details;
Demographics;
Public Transport system supply (Infrastructure and operations)
Public Transport revealed demand on all modes,
Public Transport system performance; and
Financial and fiscal sustainability.

The collection of regular data is important to (1) define (and verify) the transport problem; (2) improve
the accuracy and utility of evaluation tools; (3) verify industry market shares and monitor on-going
performance. Complete data set should be updated every 5 years to align with the preparation of
the City’s Integrated Transport Plans.
Data collection, made easier and less expensive through application of advanced information
processing and communications technologies, is not only important for establishing a base case for
planning, but is also important for the development of planning and evaluation methods.

Step 3: Develop Base Year Demand Model
Prior to the development of future year models, it is essential to develop the transport model for the
base year. This base year model allows for the assessment of the model architecture, methodology
and assumptions by analyzing its outputs against revealed data and performance. As mentioned
above, up-to-date transport data is essential for the necessary calibration and validation checks.
A critical input is the city-wide land-use model and register. Historically, in South Africa, insufficient
attention has been given to the accuracy of the base year land-use description in terms of land-use
type, location, size, available bulk and other properties that influence travel behavior. It is essential
15

that land-use inputs and assumptions be provided and/or signed off by the relevant city land-use
departments.
The public transport network is a sub-set of an overall transport network which also includes the citywide road network. The development of the public transport network is an essential element of the
demand modelling process. It requires a total transport network that comprises all modes of the
transport.

Step 4: Create Transport Network Scenarios
The network scenarios should include a base scenario that follows current trends and other
scenarios that involve varying levels of public investment.

Evaluate Current, “Business as Usual” Trends Scenarios
Using the evaluation methodologies as described above, the current situation and one in which
current trends continue throughout the planning period (20+ years) (“business as usual”) is analysed
to provide a basis of establishing future needs and directions. The evaluation process produces
important transport, environmental, economic and social equity criteria to judge consistency (or
inconsistency) with the adopted future vision if nothing is done or little is changed. This provides the
basis for the next step, the identification of IPTN alternatives.

Identification of IPTN Plan Scenarios (Alternatives)
The key message is that there is no single “gold standard” IPTN transport solution irrespective of
place. Transport solutions should be defined in multiple dimensions reflecting the travel market,
physical, operations and environmental situation in each corridor and sub area of a given city. The
IPTN plan alternatives should be developed within the range of estimated available financial
resources.
IPTN plans alternatives must be multi-modal, covering all public transport modes, not just the rapid
component of suburban rail, high-order BRT and/or LRT, but also include conventional bus, minibus taxi and non-motorised transport. The first step in identifying an alternative is, not to fixate on a
specific mode but rather, to first fully understand the point to point movement patterns across the
city. Once this is understood alternatives can then be developed to respond to the established
criteria. These alternatives are defined in terms of the following:






A service plan;
An operations/management plan;
A business plan to relevant level of detail;
Plans for “hard” elements including infrastructure, facilities and equipment; and
Plans for systems including those supporting PT management and operations fare collection
and passenger information.

Note the importance of the “soft” IPTN Plan elements —the service, operations and business plans.
Because of the city-wide and 20+ years time horizon scale of IPTN’s, it may not be possible to define
all plan elements in more than generic terms (e. g., Rapid Transit instead of BRT, light rail, or quality
bus). An analysis of the generic envelope should be used to assess the cost-effectiveness and
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affordability of the range of feasible, potentially desirable IPTN plans. A “short list” of alternatives in
the generic envelope can then be developed for further, more focused analysis to prepare for
inclusion in the Public Transport Improvement Program.
The specification of hard elements of alternatives identified during the preparation of IPTN Plans will
be indicative. These indicative plans are then utilized to generate capital costs and performance
parameters for demand and operating cost estimation which should be recognized as extremely
preliminary and subject to wide variation. As such, they are generally only useful for determining that
the respective project(s) are suitable for further analysis and definition in subsequent planning and
project development phases.
Communicating to stakeholders the range of IPTN alternatives and land use scenarios that will be
considered in subsequent analysis steps is important for two reasons:



To avoid missing one or more options that stakeholders believe are important to examine,
and
To avoid wasting time and resources on an option that stakeholder find fatally flawed.

Step 5: Evaluate the Transport Network Scenarios
Alternative IPTN plan scenarios will be evaluated in the context of the future land use and population
scenarios brought forward from the land use planning process to determine which combination is
the most desirable.
Key decision factors in the analysis of IPTN Plan scenario alternatives should include costeffectiveness in achieving the public transport vision of the future that is the basis for the IPTN
planning process and financial sustainability. It should also reflect social and environmental
assessments consistent with the scope and time horizon of the plan. Financial sustainability
assessments will utilize reasonable estimates of available national, provincial and city resources as
well as operating revenue over the life of the longest-lived element of the plan.
Special efforts should be made to examine output evaluation criteria, e.g., costs, patronage,
accessibility and financial sustainability parameters for reasonability. Changes from the base cases
(current situation, future “business as usual”) should be logical and reasonably track changes in
driver variables. Only after criteria are judged to be acceptable representations of future outcomes
should they be used in the actual analysis.

Step 6: Detail the Preferred IPTN alternative
Preferred long-term IPTN plan
Detailed scenario analysis, which is assessed in terms of the established criteria, culminates in a
preferred technical long-term IPTN plan. The ultimate decision on a plan rests with the responsible
elected and appointed officials. Trade-offs among different effectiveness and cost parameters are
best left to the policy officials whose responsibility is to make them.

Business Planning
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A critical part of the overall process is the development of the business aspects of the plan. These
include strategies to ensure long term financial and fiscal sustainability, business operating models,
industry transitional strategies; broader economic and spatial benefits, public private partnerships;
new funding sources and institutional and management structures.
A plan may appear optimal from a logistics perspective, but if it is not fiscally and financially
sustainable and practically implementable it lacks validity. The PTNG framework conditions require
a Business Plan be prepared to ensure that the business aspects of the plan are properly developed.
While identifying the Business Plan as a discrete plan helps ensure these aspects receive proper
attention there is a danger that in doing so the business considerations become divorced from the
core IPTN planning process which then focusses mainly on technical and logistical elements. The
Business Plan is then expected to ‘solve’ the fiscal and financial challenges that the preferred IPTN
service solution throws up, when in fact the only way to do this may require a different solution in the
first place.
A good example of this in the local context has been where IPTN transport planning processes have
reached the conclusion that the optimal solution is to replace all minibus taxi services with formal
bus services, with the business planning process expected to find the financial resources to support
this. But the real solution may lie in revisiting this plan and perhaps devising some form of hybrid
model that incorporates the minibus taxis as part of the integrated network.
It is thus critical that the business planning perspective be introduced from the very beginning of the
planning process, when the ‘Strategic Vision, Goals, Objectives, Criteria and Methodologies’ are
devised in Step 1. This is important because business considerations are likely to influence the way
the problem is defined and the way the scenarios referred to in Step 4 are developed.
Figure 2: IPTN Planning Process on page 12 shows that the planning process is an iterative one.
Therefore, it may be necessary to revisit elements of the initial steps. However, by involving the
business perspective from the beginning the need for radical revisions of earlier steps is reduced.
Arguably the most important dimension of the Business Plan lies in its role in ensuring that the plan
is fiscally and financially sustainable and, as indicated, this involves participating in devising the
optimal solutions within the traditional transport planning process. However, other important
dimensions might include:








devising institutional and organisational arrangements that ensure that the governance of the
integrated transport services is optimally structured in a way that ensures considerations
such as land use planning are properly considered in the planning process while at the same
time providing for efficient operations;
devising fare system arrangements that provide for an integrated network solution;
developing approaches to the structuring of contracting arrangements for various elements
of the overall solution (e.g. vehicle operators, station management, fare systems, network
management, etc.) to ensure that there is proper accountability and appropriate levels of
competition. This may include, for example, broad approaches to ‘net’ versus ‘gross’
contracting, and how contactors compete for routes/services;
strategies for managing the process of change where current operators are replaced or reorganised to provide new services based on new operating and management models; and
identifying appropriate funding mechanisms to support both operating and capital costs.
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The IPTN is aimed at devising the long term strategic direction for the city’s transport system, so the
business elements need only to be developed to a level of detail that gives adequate direction for
more detailed planning to take place at a phase or project level.
The adoption of a preferred IPTN incorporating the business plan should be informed by special
communications efforts with stakeholders prior to the actual decision. Stakeholder communications
efforts are also needed post-decision to ensure that all stakeholders are aware of the final adopted
IPTN Plan and the steps needed to bring it into implementation.

Step 7: Prepare the Implementation Plan
The same criteria that are used to select the preferred IPTN plan can be used to set priorities for its
implementation. As in selection of an IPTN plan alternative for adoption, the priority setting process
will also involve a trade-off between costs and benefits in the context of a reasonable expectation of
available financial resources. Financial sustainability will play a particularly important role in priority
setting.
One possibility that is likely to come up in the priority setting process is the notion of “incremental
development.” For example, an IPTN plan may identify a single corridor or set of corridors for
development of full-featured BRT lines, but financial realities may preclude their implementation in
the next ten years. However, because of land use (and political) considerations in rapidly growing
South African cities, there may be the need to implement some improvements during the first ten
years of the IPTN planning period. If so, the initial stage should be aligned as much as possible to –
and not preclude – the long-term approach envisaged for that corridor/market.
In this case, the decision reflected in the IPTN could be to implement a conventional bus or mini-bus
taxi service with priority lanes that avoid general traffic congestion in the designated high priority
corridor, with a view to upgrading to full featured BRT in the latter periods of the 20+ year IPTN plan.
The benefit of this incremental development approach is that it creates affordable transport realities
on the ground to begin generating visible transport benefits as early and in as many places as
possible in the short run. There are both political and sustainable land development benefits from
such an approach.
The Public Transport Improvement Program (PTIP) is drawn from the IPTN Plan. It only contains
those projects from the IPTN that will begin implementation in its first ten years.
The PTIP is updated annually while major changes to the IPTN are made, at a minimum, every five
years. Setting priorities as to which projects to take from the IPTN Plan into development of the PTIP
will utilize the same cost and effectiveness parameters used to select among alternative projects for
each part of the plan.
Development of the PTIP will be discussed in more detail in Section 0, but it should be noted that its
geographically focused content and shorter time frame means that more detailed specification of
alternatives can be made in all their dimensions, i.e. service/operations/management plans,
infrastructure, facilities and equipment. Unlike in the development of the IPTN Plan, specification of
alternatives will reflect conceptual engineering to obtain better estimates of costs and impacts as
well as better patronage and revenue estimates and environmental and social impacts.
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4.4 IPTN updates
The IPTN should be updated completely every 5 years to ensure alignment with city corporate policy
and strategy and to accommodate lessons learnt from previous 5 years. However, an annual review
is required to account for more detailed project information that may have developed over the past
year which could alter the IPTN implementation plan.

4.5 Key Development Considerations
Key considerations in the development of an IPTN plan include plan iteration, communication, and
managing risk and uncertainty.

Iterative process
The IPTN planning process is iterative as it attempts to continuously refine and align the resulting
outputs to the desired vision, goals and objectives. Since transport planning attempts to predict travel
behaviour, which is a function of a myriad of interdependent and often non-scientific factors, clinical
and sequential processes often do not produce realistic results.
The Vision, Problem definition and Base Year modelling stages need to be done collectively to:



Ensure that the Vision addresses the Problem Definition; and
To confirm the problem through the Base Year modelling; and more importantly to highlight
causes and reasons.

The subsequent stages should be continuously checked against the Visions and Problem Definition
stages before proceeding further along the process. It is essential that project plans acknowledge
and set aside time for this iterative process.

Communications
Transparency throughout the planning and development process is very important. One of the
important parallel and integrated steps in preparing an IPTN plan should be development of a multiapproach communications plan. The plan should provide for two-way communications, not just the
provision of information after critical milestone decisions are made.
Communications methods should be tailored to the specific context and go beyond just formal
hearing, presentations and forums which many city residents, particularly low income ones cannot
attend because they live too far away or do not have the time. Other communications approaches
can include focus groups, various types of surveys, websites, news media articles and shows,
videos/presentations, establishment of “information centres” at key public meeting places such as
railway and bus terminals, shopping areas, and churches.
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Accounting for Risk and Uncertainty
Preparation of each National Public Transport Grant instrument (IPTN Plan, Public Transport
Improvement Program, and Project Plans) needs to produce criteria that are suitably accurate for
the decisions at hand. An IPTN plan, with its broad, city-wide coverage and long-term horizon does
not require the same level of detail and accuracy as a more detailed project plan that will lead directly
to the commitment of public resources in the immediate future and implementation.
However, the future is never certain, even in the short term of project plans. Therefore, the plans
must be designed to account for uncertainty. This can be done in three broad ways.
First, the plans should be as flexible as is feasible, and robust. This allows appropriate responses if
the unexpected (e.g., cost overruns, revenue shortfalls) happens.
Second, in the preparation of plans and programs, there should be an emphasis on identifying which
variables have most impact on viability and success; and these should be tightly managed.
Especially where uncertainty exists, the performance analyses should examine the impacts of a
range of values in addition to the most likely value, so that planning can take into account possible
variation in outcomes.
Third, where feasible, the plans should emphasize “incremental implementation”. Systems and
infrastructure should be designed to grow in size and complexity (e.g., gradually adding ITS features
to BRT systems) in response to changes in demand rather than be sized immediately for long-term,
predicted demand that may take a considerable time to materialize.
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5. Development of the Public Transport Improvement
Program (PTIP)
This section outlines the basic elements of a public transport improvement program (PTIP). This
section addresses both the project (the part) and program (the sum of the parts) perspectives.

5.1 What is a PTIP?
To be eligible for National Public Transportation Grant funding, projects must emerge from a
planning and project development process that begins with preparation of an Integrated Public
Transport Network (IPTN) plan. This IPTN identifies all projects that will be implemented over the
next 20 years or more. As part of the development of the IPTN plan, these projects are put into
priority order for implementation.
The Public Transport Improvement Program (PTIP) draws the highest priority projects from the IPTN
plan for implementation in the first ten years.
A pre-requisite for inclusion of major
enhancements/expansions of public transport capacity in the PTIP is that they be based on the
results of an Alternative Analysis. Alternatives Analyses are covered in detail in Section 0 of this
document.
The annual PTNG application is based on the first three years of the PTIP program.

5.2 What is the scope of a PTIP?
Since the projects programmed for the first three years of the PTIP provide the foundation for the
request for expenditure of PTNG funds, the PTIP’s should be refined annually. This refinement
accommodates and accounts for more detailed project related information developed over the past
year.
The level of detail required for these projects will vary depending on when the project will be
implemented. The physical design, operating and business plans, and cost estimates of the high
priority projects to be implemented within the first 3 years have greater detail and certainty than
those projects in the later years of the PTIP.
Many projects in the PTIP will require supporting technical studies to produce more detailed
implementation plans and more precise cost estimates. The need for more detailed analysis also
applies to land use planning. Some projects will require an examination of the site plan, “micro-level”
criteria which goes into more detail than the macro level land use plan that was used in development
of the IPTN plan. This more detailed information is critical input for Alternative Analyses.
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5.3 What is a Project?
Building Blocks
Projects are the individual ‘building blocks’ of the IPTN. Projects are not limited to the built
environment and infrastructure related projects but also may include policies and strategies (e.g.
Fare Policy, Travel Demand Management strategy), operational network improvements and
refinements (e.g. rationalization of conventional bus routes), fleet upgrades, processes (e.g.
devolution of roles and responsibilities), institutional refinement (e.g. establishment of transport
authority) and any other project that has been identified to successfully implement the city’s IPTN.

Project Development Process
Each project goes through a development stage from project inception to project implementation
which is followed by operations, maintenance and monitoring. Figure 3 below illustrates a typical
project development process.
Figure 3. Project Development Stages

As a project moves through the project development stages, the level of detail required increases.
A critical point within this process is at the end of the Project Design stage which concludes the
technical preliminary design and detail project business plan. All required design aspects and
requirements should by then have been adequately addressed. The specific sources and uses of
funding for the capital and recurring operating expenses should have been identified in the Project
Business Plan.
Once the work in the Project Design stage has been completed, no significant changes are expected.
The project then moves into the Project Implementation stage and the subsequent detail design and
implementation stages can be expedited subject to the necessary approvals and funding availability.
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Key considerations during Project planning and design stages
Ridership and Revenue Forecasting
The decision to add projects to the PTIP initiates the actual implementation process for them. To do
so, the projects it contains must be well defined in terms of service, operations, business and
physical plans. Another important output from the PTIP development is a reasonably accurate
financial plan. All the above require more reliable, more specific ridership forecasts as inputs.
Sketch planning ridership forecasting approaches, with few, large travel analysis units (zones) may
be sufficient to determine whether a particular corridor has a need for a major public transport
capacity enhancement over a 20-year time horizon for an IPTN, but not to determine the detail of
what that enhancement should be.
Accordingly, PTIP development will require projects with more detailed and sensitive travel and
network models with a finer zone structure than used in IPTN planning. More disaggregated network
models and zone structures are important not only for travel forecasting purposes but also for more
precise accessibility assessments by gender, ethnic and income groupings.
They will also be needed, along with more complex model structures to specifically address the
complimentary strategies and policies (e.g., parking charges, congestion management, fare
integration) that should be part of any major public transport enhancement. Since projects in the
PTIP will have their general alignment specified, they should also be sensitive to differences among
the public and non-motorized transport implications of different site planning schemes.
These factors suggest that a multiple (e.g. 4) - step conventional travel demand model and attended
network models may be needed as a minimum. The level and complexity of detail required will also
vary in terms of city sizes and demographics.
Finally, since the financial planning undertaken as part of the PTIP development process must be
significantly more reliable that used in IPTN planning, more detailed network models may also be
necessary. These would be used to derive more accurate estimates of revenue vehicle hours and
kms, and peak vehicle requirements for use in PTIP operating and maintenance cost models.

Financial sustainability
At an individual project level, financial sustainability will reflect both the affordability of all
implementation costs as well as the availability of the financial resources necessary to sustain the
operations and maintenance of this new project and related services as well as the current network.
Cost effectiveness will be judged against the full life cycle costs of the project and effectiveness
measured against the objectives of the National Public Transport Grant Program including, but not
limited to:





Providing/Improving safe mobility and access for all citizens, particularly historically
disadvantaged;
Reducing the environmental impacts of transport, air, water, natural and person-made
resources;
Inducing and serving sustainable, equitable land use patterns; and
Others reflecting National Government urban and transport policy initiatives
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Financial planning during preparation of the individual project plan will utilize the improved
information coming out of preliminary design to generate as reliable as possible cost, implementation
schedule and cash flow estimates. Emphasis should be paid on recurring operations and
maintenance costs reflecting the relevant service, operating and business plans.

Environmental and Social Assessment
At the end of the project design stage, which in this document includes conceptual and preliminary
design as illustrated in Figure 3 above, projects include details of station and terminal locations and
horizontal and vertical alignments implications. This stage allows for a more rigorous assessment of
the direct environmental and social impacts of the project, both of which are necessary before a “go
ahead” with implementation can be made.
Increased detail for network and travel models will allow better assessments of local and global
emissions to be made as well as more disaggregated accessibility impact evaluations by income
and other social groupings, e.g., gender.

5.4 Public Transport Improvement Program Components
A PTIP should have the following components:
Service Plan: This plan outlines by year the services that is planned to be operated over the life of
the PTIP. These services include existing and new services.
Operations/Business Plan: The operations plan describes how the various components of the
service plan will be provided. Functions such as, but not limited to operation of revenue services,
driver scheduling and dispatching, revenue service monitoring and supervision, maintenance of
infrastructure, facilities and equipment for fare collection and revenue management are addressed
in the plan. The level of detail required will vary depending where the project lies along the Project
development stage process as discussed above. The closer the project is towards the Project
Implementation stage, the more detailed should be the information provided, with higher levels of
accuracy and confidence.
Implementation Plan: This plan outlines the implementation schedule for each project in the PTIP.
The schedule for each project covers all aspects of design (conceptual, preliminary and detail
design), procurement, Implementation, Environmental Impact assessments and public participation.
Financial Plan: Cash flow analyses is essential to monitor PTIP project roll-out in terms of sufficient
funding for both Capital and all recurring total costs. This cash flow analysis, prepared as part of the
PTIP development process, would extend for ten years. (Individual projects may require an
assessment that extends further – to the end of any associated operating contract – so as to highlight
key costs that may occur in later years, such as the cost of bus refurbishment.) The financial plan
demonstrates the financial viability of the PTIP over the ten years. The plan addresses:




The projected operating costs of the planned new and existing services
The projected passenger and operating revenues
The projected capital costs of the PTIP
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The projected sources of government funding

5.5 Communications in Preparation of the PTIP
Most stakeholders are interested in roll-out. Key questions stakeholders ask include:




What is going to be rolled out?
When?
How will my business (or my life) be impacted?

Since the PTIP provides these answers, a special effort should be undertaken to establish a twoway communications process to effectively engage the PTIP. This approach should be prepared and
initiated as soon as possible in the PTIP planning process.
The communications program should address alternatives considered, analysis criteria and
methods, results and recommendations.

5.6 Deliverables emanating from the PTIP process
The PTIP process produces the following deliverables:



10-year program of projects (i.e. PTIP)
3-year program of projects for the annual PTNG application

5.7 PTIP Updates
Together with the IPTN, PTIP should be updated completely every 5 years to ensure alignment with
city corporate policy and strategy and to accommodate lessons learnt from previous 5 years.
However, an annual refinement is required to account for more detailed project information that may
have developed over the past year.
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6. Institutional arrangements and technical
capabilities required to implement the IPTN plan
It is essential that City administrations are adequately structured and resourced to plan, implement,
operate and maintain cost effective public transportation. The intent of the National Land Transport
Act is to assign appropriate roles and responsibilities to local government to ensure the delivery of
integrated transport networks. These responsibilities broadly cover: 1) the development and
maintenance of an IPTN Plan and a ten-year improvement program, and 2) the implementation of
the IPTN and ongoing operation of the integrated IPTN network.
The demonstration of this local capacity is an important condition for receiving PTNG funding and is
cited in PTNG grant framework as follows:
Allocations are only made to municipalities that submit business plans in line with the above
conditions, that demonstrate sufficient capacity to implement and operate any proposed
projects IPTN, and credibly demonstrate the long-term fiscal and financial sustainability of
the proposed projects.
The following sections outline the key technical capabilities that are expected to support the IPTN
planning process and to implement and operate the IPTN network.

6.1 IPTN planning capabilities
The IPTN planning capabilities concern the development and maintenance of an IPTN Plan and a
ten-year improvement program. Below are suggested minimum expected8 capabilities.
Table 1. Functional IPTN planning capabilities

Required
Functions
Overall Project
Management

Key Responsibilities






8
9

To deliver overall project
within time, budget and the
necessary quality
requirements.
To ensure that all functional
departments are aligned
and enable the project
delivery program
To monitor and report on
performance against the
agreed criteria and
indicators.

In future (3-5 years), these may be requirements rather than expectations
In future (3-5 years), these may be requirements rather than needs
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Capability and Capacity
Needs9
Dedicated project
management unit
appropriately sized to match
project size. Minimum of at
least 1 qualified permanent
staff member.
Recommended that the
management of this unit be
permanent city staff and
may be supported by
contract or consultant
support.
Management of this unit to
be at a senior level reporting

Required
Functions

Key Responsibilities



Long Range IPTN
Planning









Travel and demographic
data collection and
management
Network design and
maintenance
Demand modelling,
calibration, application, and
maintenance
Operations and
maintenance costing model
development, application,
and maintenance
Capital costing
methodology for
improvement projects
Development and
prioritization of
improvement projects





Capability and Capacity
Needs9
directly to the overall
transport functional head.
This unit management
should have an appropriate
project management and/ or
built environment
qualification with relevant
and practical experience.
Technical training or
experience in each area
sufficient to manage inhouse or contracted
technical staff
A minimum of at least one
professional with these
capabilities in each area

6.2 IPTN implementation and operational capabilities
The IPTN implementation and operational capabilities concern the implementation of the IPTN and
ongoing operation of the integrated IPTN network. Below are the suggested minimum expected10
capabilities.
Table 2. Functional implementation and operational capabilities

Required
Functions
Capital
Construction
Project Design

10
11

Key Responsibilities


Preparation of detailed
specifications for capital
construction projects

In future (3-5 years), these may be requirements rather than expectations
In future (3-5 years), these may be requirements rather than needs
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Capability and Capacity
Needs11
Technical engineering
training or experience in
developing specifications for
capital construction projects

Required
Functions

Key Responsibilities


Capital Equipment
and Vehicle Project
Specifications

Procurement of
Capital Projects,
Equipment, and
Vehicles







Project
Management
Oversight
(Infrastructure)



Preparation of detailed
specifications for capital
equipment and vehicle
projects



Preparation of bid
documents including
specifications, bid
evaluation process and
criteria
Management of the
procurement selection
process
Management of the
selected contract
Oversight of the
construction, delivery,
testing and acceptance of
procured capital
construction, equipment,
and vehicles










Procurement of
contractors to
operate public
transport service





Management of
contractors to
operate public
transport service



Preparation of bid
documents including
specifications and
evaluation criteria
Management of the
procurement selection
process
Management of the
selected contract



Ongoing management
oversight of contractors
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Capability and Capacity
Needs11
A minimum of one
professional with these
capabilities
Technical training or
experience in developing
equipment specifications
A minimum of one
professional with these
capabilities
Technical training or
experience in procurement
procedures that:
o Meet government
requirements
o Are sensitive to
public transport
requirements
A minimum of one
procurement professional
Technical training or
experience in construction
management
Technical training of
experience in the delivery
and acceptance of
equipment and vehicles
A minimum of one
professional with
capabilities in each area
Technical training or
experience in procurement
procedures that:
o Meet government
requirements
o Are sensitive to
public transport
requirements
A minimum of one
procurement professional
Technical training or
experience in management
oversight procedures
A minimum of one
professional

Required
Functions
Asset Management

Financial
Management

Key Responsibilities








Operations
Performance
Management



Development of a
maintenance plan for the
ongoing maintenance,
renewal, and replacement
of public transport assets to
ensure that they operate in
a state-of-good-repair until
they reach their useful life.
Recording and reporting of
expenses incurred related
to government grants
Maintenance of an
accounting system for
accurately recording and
reporting all public transport
expenditures and revenues
Development of one-year,
five-year, and ten-year
financial plans
Preparation of monthly
reports of actual and
budgeted expenses and
revenues
Management of a data
collection and reporting
system regarding the
resources expended,
service provided and
service consumed
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Capability and Capacity
Needs11
Technical training or
experience in asset
management
A minimum of one
professional

Technical training in
accounting and financial
management
A minimum of at least one
professional with these
capabilities

Technical training in
performance monitoring
A minimum of one
professional

7. Technical Area 1: Alternative Analysis
There are many technical areas that underpin the three planning perspectives as described in this
technical guidance. While this guidance only covers two such technical areas, future updates of this
document may expand to other areas. This section will focus in depth on Alternative Analysis.

7.1 What is Alternative Analysis?
Alternatives Analysis is the process during which a reasonable range of strategic investment and
related policy options are analyzed. This is the beginning step in preparing a specific project for
inclusion in the Public Transport Improvement Program.
The basic concept in Alternatives Analysis is that there is no single, ideal way to “solve” any set of
urban transport problems in any corridor. This is true, irrespective of the actual physical, operational
and market situation there. Instead, there is almost always a range of “feasible,” potentially desirable
options, none of which will be ideal in every situation, especially considering differences in life cycle
costs. Accordingly, a deliberate, transparent and temporally/geographically focused planning
process is needed to assist decision makers in choosing among them. This process is known as
“Alternatives Analysis.”

7.2 When to do an Alternative Analysis?
For the purposes of the grant funded program, discrete Alternatives Analyses are required for the
following types of projects before they can be added to the PTIP:




Totally new express (e.g., passenger rail, express bus on expressway/HOV’ way) or rapid
transit lines/corridors;
Extensions of existing express (e.g., passenger rail, express bus on expressway/HOV way)
or rapid transit lines/corridors;
Major capacity expansions or other major enhancements of rail or road-based public
transport in a corridor or sub-area.

The position of Alternatives Analysis in the planning and project development process is illustrated
in Figure 4 below:
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Figure 4. Alternative Analysis position in the project development process

The strategic planning process for producing an Integrated Public Transport Network plan focuses
on metropolitan area-wide coverage and long-range (20+year) time horizon. At these high levels of
analysis, it will rarely produce the detailed, reliable cost, benefit and impact information needed to
select the best single alternative.
Unfortunately, the urban transport planning/project development process in many places uses
strategic planning to select the best single alternative. A “feasibility” study is then conducted to see
if the single alternative selected is “feasible.”
The problems with this approach is that the initial project decision is likely to be based on faulty
and/or insufficient information. Alternatives that may be most cost-effective than the pre-selected
one are ignored
A better approach is to focus analysis on a single corridor (or local area). At this level, much more
reliable information can be analyzed to produce more meaningful results. The Alternatives Analysis
process has been used at this level of analysis to produce decision information supporting the
decision on the choice of public transport or rapid transit modes, e.g., BRT versus LRT, suburban
rail versus commuter express bus and HOV lanes.
Alternatives analysis also has relevance for other decisions. These include the choice among the
options for the service plan, operating and business models for operating the “background” public
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transport system in a corridor, or the decision among alternatives for expanding or improving
highway capacity in a corridor.
The process described below postpones the detailed identification of specific investment projects
and their addition to the PTIP until an Alternatives Analysis has been completed. In this way, better
decision support information will be available to decision makers and the general public on a range
of alternatives.

7.3 How to do an Alternative Analysis?
The Alternatives Analysis work flow is shown in Figure 5 below.
Figure 5. Alternative Analysis Process Flow

Each of the major tasks and processes shown will be discussed below.
1.
Communications: The purpose of transport planning is to produce information to serve
decision making by the officials elected or appointed to do so. One of the most important sources
of background and decision support information in any transport planning situation are the people
most impacted by the decision at hand, the project’s stakeholder whether they be citizens, the private
sector (e.g., mini-bus taxi owners, labor, merchants), education and health care administrators,
indirectly impacted other officials etc.
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Major transport investment projects or strategic policy changes rarely get slowed up or stopped for
purely technical reasons. They are frequently tied up because of misunderstandings flowing from
inadequate communications and a lack of understanding of the issues by all stakeholders. In fact,
one of the reasons to do a geographic and time horizon-focused Alternatives Analysis to support a
major investment or strategic policy decision is to enable interactions with technical and nontechnical stakeholders supported by specific, understandable information. This is in contrast with
the more abstract public information available during city-wide, long term, strategic Integrated Public
Transportation Network Planning.
Accordingly, one of the first steps in any Alternatives Analysis process is to establish a formal, multimedia communications plan and activate it as early as possible. This not only serves the various
steps in the process, but also helps build support for the ultimate decision whatever it may be.
2.
Establish Evaluation Process, Criteria: The vision for the city and the goals and
objectives for the transport system provide the basis for the criteria that will be used for all analyses
and assessments during the process. Actual appraisals will be done in a multi-criteria framework.
Transport system performance criteria will go beyond simple measures of highway system
“congestion” irrespective of how it is measured, with a special emphasis on accessibility analysis.
Dependent on the goals and objectives emerging from the strategic planning/IPTN process, and
subject to reasonable expectations for available data, they might include measures related to:














public transport system performance (e.g., travel times, reliability, transfer rates);
non-motorized system performance (e.g. coverage, condition);
traffic safety (e.g., accident, fatality rates);
social goals (e.g., improving access for low income households to jobs, healthcare and
education, making public transport more affordable for the poor, reducing public transport
travel times and other aspects of travel difficulty);
developmental goals (e.g. building of business capabilities and opportunities for previously
disadvantaged groups in the provision of services)
environmental goals (e.g., reducing local and greenhouse gas emissions);
land use (e.g., the degree to which an alternative might induce non-motorized and transitoriented land development; the possibilities for increasing pubic open space);
financial efficiency (e.g., improving the financial performance of public transport);
cost-effectiveness/ value for money, (e.g., the life cycle (all capital, operating and
maintenance costs) of achieving transportation objectives such as travel time savings,
accident and emission reductions….);
affordability for users; and/ or
financial sustainability for the responsible local and provincial governments.

3.
Evaluate Current Problems and Future Challenges: In-depth analyses of the current
situation and a future “current trends” scenario will both provide a basis for evaluating alternatives
that reflect marginal changes and help in the identification of other options that may not have been
uncovered as part of the strategic, Integrated Public Transport Network Plan development process.
This task is needed to:



Produce an understanding of the underlying problems in need of solution;
Provide base lines for analyses to follow; and
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Assist in the identification of feasible, potentially desirable alternatives for subsequent study.

4.
Identify Public Transport Alternatives: This is perhaps the most important Alternatives
Analysis task. If potentially cost-effective, affordable alternatives are not identified and analyzed,
there is a high probability that the projects eventually adopted for inclusion in the Public Transport
Investment Program may not be the best of all available options. Accordingly, the public transport
alternatives analyzed should:
 Cover a range of implementation costs, not just high-end ones;
 Include alternative operating and business models;
 Be multi-modal, including changes in the “background” public transport system (e.g.,
paratransit/minibus-taxis;
 Include related changes in the roadway system and traffic management; and
 Be optimized in terms of the capabilities of the respective technologies rather than
purposely made to look cost-ineffective, unaffordable and/ or physically and operationally
infeasible;
The starting point for the range of alternatives are those indicated as promising by the process of
preparing the Integrated Public Transport Network Plan. Others will flow from the previous task
detailed analysis of the existing situation and the future under current trends.
5.
Evaluation: The evaluation process will utilize the criteria identified in Task 2 in a multicriteria framework. Though qualitative as well as quantitative methods can be used, the evaluation
methodology should focus on broadly defined cost-effectiveness and affordability for both users and
Government and key social and environmental performance indicators.
The evaluation process should account for risk and uncertainty by performing meaningful sensitivity
analyses by varying critical input parameters with a range of expected future values. It should also
be as unbiased as possible and transparent, with involvement by both citizens and decision makers.

7.4 Selection of the preferred alternative
After completion of an Alternatives Analysis, the selection of a Preferred Alternative will be made by
the relevant (e.g., city, provincial, national) decision makers. The selection may depend on the
readiness of national government or other relevant funding institutions to provide funding for the
project. Project implementation (e.g., preparation of a project management plan, final design) may
then begin subject to preparation of an acceptable financial plan and availability of the requisite
financial resources from all levels of government.

8. Technical Area 2: Multi-year Financial Planning
There are many technical areas that underpin the three planning perspectives as described in this
technical guidance. While this guidance only covers two such technical areas, future updates of this
document will expand to other areas. This section will focus in great depth on Multi-year financial
planning.
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The Public Transport Improvement Program (PTIP) must be accompanied by a multi-year financial
plan (MYFIN) which demonstrates the fiscal and financial sustainability of the PTIP. The MYFIN
addresses ALL public transport costs incurred and ALL public transport revenues earned or
generated by the municipality. The public transport costs cover the projected operating and capital
costs for both existing services and planned new services. The public transport revenues cover the
projected passenger fare revenues, other system income such as advertising revenues and
concession fees, and government supporting revenues such as local taxes, government grants, and
government loans. Its lifespan should match the 10-year horizon of the PTIP.
The objective of the MYFIN is to demonstrate the ongoing fiscal and financial sustainability of the
PTIP through detailed financial projections and analysis. The sustainability analysis focuses on the
affordability of the implementation (capital) cost and the ongoing operating costs. The operating
costs are a very important part of the analysis as they represent the largest portion of total public
transportation costs.
The consideration of operating costs is a key reason for using a 10-year time horizon. A capital
improvement project may take three to five years to implement before operations start.
Understanding affordability or sustainability of a project requires a time horizon that allows a ‘steady
state’ of ongoing operational and maintenance costs to be reached.
The finances associated with projects that require a commitment of substantial resources need to
be analysed in detail over the long term. This also requires the inclusion in the financial plan of
planned projects in the later years of the program to provide the necessary context for assessing
ongoing affordability. Figure 6 below provides a conceptual approach only for illustration purposes
as these stages for each project will not necessarily be in a sequential order and could be done in
tandem subject to resource capabilities. Operating contracts may also differ in duration.
Figure 6. Illustrative example of a broad Project life cycle

The MYFIN provides the basis for developing and assessing the three-year expenditure program.
This is sometimes referred to as the Medium-Term Income and Expenditure Framework. It forms the
basis of municipal applications to national government for PTNG funding.
Both municipalities and national government must prepare three year budgets. The first year in the
budget representing legally committed appropriations. The subsequent two years show intended
commitments. These budgets need to be supported by detailed financial analysis which is provided
by the MYFIN.
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8.1 The financial planning process
The financial planning process involves the projection and analysis of costs and revenues as shown
in Figure 7 below:
Figure 7. Financial Planning Process

The left-hand side of the diagram involves the estimation of costs. These costs include:




Capital costs of new projects
Capital costs for replacement of existing assets where required
Operating and maintenance costs of existing and new public transportation services and any
other activities related to public transportation that is a responsibility of the municipality and
is

The right-hand side of the diagram involves the estimation of revenues. These revenues include:




Fare revenues
Other system revenues such as advertising revenues and concession fees
Government funding of all kinds, including local taxes and other revenue sources as well as
grants

Fare revenue estimates are a function of passengers carried and fare levels. The municipality sets
the fare levels and can use this instrument to achieve some balance between costs and revenues.
The cost projections in the MYFIN program must include the appropriate treatment of capital and
operating costs and revenues. This means that the MYFIN must show a combined capital and
operating budget. The capital expenditures must be covered either directly through capital grants,
or, if capital is covered by loans, through the ongoing payment of interest and redemption. The
operating expenditures must be covered by passenger and other system revenues and, as
necessary from government tax revenues and grants.
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The income and expenditures for the combined budget must balance. While this analysis should be
based on the accrual accounting practices governing municipal finances, cash flow analysis is
critical. The cash inflows and outflows must be in balance throughout the MYFIN.

8.2 Estimating capital costs
Capital estimates must include all costs, such as:






Planning
Engineering
Procurement
Acceptance testing and inspection
Financing

These cost estimates should reflect local city or South African experience as much as possible. If
international costs estimates are used, appropriate adjustments should be made to reflect the South
African
The capital estimates should also use appropriate contingency factors to address uncertainty, linked
to issues such as
•
•
•

Level of engineering content. There is more uncertainty in cost estimates for a project in
the planning or preliminary engineering phases than in final engineering design.
Construction complexity. There is more uncertainty in projects that involve substantial
underground construction, foundation support, and new construction techniques.
Time frame. Significant planning and engineering work typically has been performed for
projects that are programmed to be implemented in the short term of the next one to three
years which reduces the uncertainty of the costs for these projects. In contrast, little
preparation has typically been performed for long term projects that are programmed for
implementation in the next four to ten years which increases the uncertainty of the costs for
these projects.

The capital cost estimates should consider the costs of both: 1) new projects to support the operation
of new services or added capacity to existing services and 2) replacing or renewing assets used to
support existing services. The later activity is commonly referred to as maintaining existing assets in
a state of good repair.
A simple definition of state-of-good repair is that assets are:




Renewed at critical midlife points. For example, engines are replaced in buses, roofs and
heating plants are replaced in passenger terminal building, and pavements are redone on
bus running ways.
Replaced at the end of their useful lives. The useful life of an asset is determined as the
point at which costs related to renewal and repair exceed the life cycle costs of replacement.

Illustrative time frames used internationally are as follows:
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Table 3. Illustrative time frames

Item

Illustrative time frame
Replacement

Buses
Rail cars
Shelters
Depots/stations
Renewal
Buses
Railcars
Roofs
Pavements

15 years
40 years
10 years
50 years
8 years
15 years
20 years
10 years

8.3 Estimating operating costs
The estimation of operational and maintenance costs is required for existing services and new
services. The estimation of future operating costs for existing services is relatively straightforward
because the cost structure is known. The major effort is in estimating inflation factors for key cost
components such as wages, fuel, and vehicle parts, and fuel. When bus operations are contracted,
this requires the cities to determine the portion of total contract costs that each component
contributes.
The estimation of operating costs for new services is more complicated. Generally, it requires
identifying the cost structure of an existing service and then adjusting this cost structure to reflect
differences between the services now operated and the new services. Ideally, the city already
operates a service that is comparable to the proposed new service. If this is not the case, then costs
from other South African cities might be “borrowed” and adjusted.
Judgment is needed when adjusting existing costs to project the costs of the new services.
Adjustments may have to made to reflect differences in:


Speed of operation. The maintenance costs per KM typically do not vary significantly by
speed of operation. However, the operator labor costs per KM for a low-speed service will be
higher than for a high-speed service.



Type of vehicle. Difference types of vehicles have different maintenance and fuel
consumption costs.



Functional responsibilities. When bus services are contracted, there may be different
arrangements between the city and the private operator in terms of who is responsible for
functions such as marketing, ticket sales, service planning, scheduling, and (if applicable)
station and running way management.

Peaking is a critical factor when selecting comparable existing costs. If possible, the service profile
for the existing service should be like that of the proposed service. The key measure is the peak/base
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ratio — the ratio of the number of buses operated in peak commuting period to the number of buses
operated in midday.
Peaking is important because the fleet capacity – vehicles, depots, and drivers – is determined
largely by the peak demand. Some of this capacity is idle during midday, evenings, and weekends
because people are not commuting to and from work. If a substantial amount of the capacity is idle
during the day – the unit costs will be high in relation to the number of kilometres driven. However,
if the fleet is active during the off-peak period then many of the fixed costs get spread over a higher
number of kilometres and the average cost per KM will fall.
An important part of the cost equation is driven by driver costs. In South Africa, the government has
employment regulations that govern the payment of drivers employed in formal bus operations. A
key provision is guarantee of a minimum of eight hours pay per day. This means that if a driver only
works six hours in a day, he will receive eight hours of pay.
Figure 8 illustrates how peaking affects the effective driver cost per hour. In a peaked environment,
many drivers (Driver 3: split) are only needed for a short commuting periods of the day. These drivers
may only drive five hours a day, but are paid for eight hours or 1.6 pay hours per driving hour. The
higher the peaking, the higher proportion of drivers working less than eight hours and the higher the
number of effective pay hours per driving hour.
Figure 8. Driver utilization

Different services can have different cost profiles, so that even when the unit costs of key cost
components such as fuel, vehicles, and drivers are the same, the effective costs per kilometre can
vary significantly. For this reason, it is not advisable to estimate costs of new services based on the
per kilometre cost of existing services.
A better approach is to use a composite estimate that considers: a) the fleet size and other fixed
costs, b) the number of drivers /bus hours, c) the projected kilometres to be driven. These estimates
are based on the anticipated characteristics of the planned new service.
Some contingency should be provided in making estimations. Furthermore, assumptions will be
required in estimating operating costs (e.g. on fuel costs etc.). These must be reasonable and
transparent and there should also be an indication of the sensitivity of the outcome to such changes.
This assists in identifying and managing the most important risks.
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8.4 Estimating fare revenues
The estimation of fare revenue is required for existing services and new services. Projected fare
revenue is based on the fare level multiplied by the anticipated number of passengers.
The estimation of future fare revenues for existing services is relatively straightforward because
there is actual experience. The major effort is estimating annual increases in ridership, and how and
when fares will be increased.
The projection of ridership on new services is more difficult. Often the total anticipated number of
passengers is based on a peak hour assessment, which is then factored up to total demand for the
whole day/week or year. Small changes in the assumed relationship between peak hour demand
and whole day demand can result in a significant change in total ridership, and therefore total
revenue. Demand estimates should pay rigorous attention to this issue and be based on good
surveys that ideally are founded upon data collected throughout the day and not only in peaks.
Demand estimates should be tested for reasonableness. The estimates should be tested against
ridership on the city’s current system (where possible) and other equivalent cities.
Another important forecasting issue is the average fare that will be assumed to be paid by the new
ridership. Generally, passengers may pay different fares based on factors such as:
•
•
•
•

Distance traveled
Use of transfers
Use of passes or cash fares
Eligibility for concessionary fares for groups such as students and the elderly

In most cases, the demand estimates for new services do not provide estimates for different types
of riders. Therefore, it is important to use an average fare that is lower than maximum. This average
could be based on local experience on existing services or experiences in other comparable cities.
The estimation of fare revenues for new services can vary depending on the assumptions regarding
the factoring of peak hour ridership estimates and the estimates of average fare paid. In general, it
is recommended to use conservative assumptions and perform sensitivity analyses to assess risk.

8.5 Other revenues
The main revenues apart from fares include:
•
•

Municipal own revenue (mainly property tax i.e. Rates)
Grants from national government

Cities should project a reasonable proportion of rates income available to support transport. This will
be guided by local political decisions and, in some cases may be expressed as a proportion of total
rates (e.g., 4% or 6% of rates).
Some municipalities are exploring other potential local tax revenue sources, such as a parking levy
on private commercial parking spaces and fuel levy surcharges. Experience suggests these levies
may be difficult to implement.
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Municipalities might be able to bolster these sources to a limited degree with others. Typical potential
sources include:
•
•
•

Advertising on the system
Parking fees
Land-value capture

In general, it is wise to be conservative when projecting further revenues.
National government grants are a crucial contribution to revenues. The key grant revenue source
available to the cities is the Public Transport Network Grant (PTNG). However, to the extent cities
take over the bus services currently contacted to provinces, the cities also could receive the
associated subsidies – known as the Public Transport Operating Grant (PTOG).
Cities will need to make assumptions on the projected size of these grants going forward. This
requires estimating the anticipated ongoing national government support for these grants.
A conservative approach would estimate grant allocations increasing each year at a rate lower than
inflation. A moderate approach may anticipate the grant increases matching inflation. A more
optimistic approach would assume some real growth each year above inflation.
The relative uncertainty around grant revenues into the future is a shortcoming of the current national
fiscal architecture for public transport. This is being mitigated to some degree by the shift to a formula
based approach for calculating the PTNG; but further improvements are required.

8.6 Adjusting to balance costs and revenues
If there is no balance between projected costs and revenues, there are various options that
municipalities can pursue:

Option 1: Change the program
For new services this could include:
•

•

•

Delaying implementation of new service. This may be appropriate if there are insufficient
capital costs to cover the program, but if the challenge lies with ongoing operating and
maintenance costs this merely postpones the problem
Change program to lower-cost alternatives. This might include revising plans for new
services from BRT to express bus, and/or placing more reliance on cheaper alternatives such
as the minibus taxi system as part of the overall network.
Revise current services. The current services could be reduced. However, once a service
is in place it may difficult to do this to any substantial degree without significant political costs.

Option 2: Adjust Fares
Possible adjustments include:
•

Bring forward plans for fare increases
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•
•
•
•

Change fare policies
Change fare structures (eg from flat fare to distance-based) in ways that generate more total
revenue
Introduce increases combined with discounts
Combine economic fares with user side subsidies

Changes to fare levels can result in quite significant total revenue improvement over time; but it
cannot easily be done quickly, and is always subject to user income constraints and the cost of
alternative transport options that could compete with the municipal service.

Option 3: Increase government funding
This is clearly the most attractive option for public transport service providers, but may not be
feasible. The scope for this depends to a significant degree on how well cities perform with the
resources that are available. High social and economic returns on government funding is likely to
help in motivating for additional resources.

8.7 Risk and uncertainty
The MYFIN must pay attention to potential risks and uncertainties. Key variables to consider include:
•
•
•
•

Ridership and revenues
Operating and maintenance costs
Capital costs
Availability of government and other funding

The assumptions, modelling methods and results need to be carefully reviewed examining the scope
for outcomes to be different from those modelled and what the response may be under such
circumstances.
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9. Technical Area 3: Creating alignment of the IPTN
with spatial strategies
9.1 Overview
One important goal for an Integrated Public Transport Network plan is to provide a sustainable and
car competitive alternative for users to access all desired opportunities. As defined in Section 1 of
this document, “Access” speaks to the ability to ’reach’ a desired set of activities within time and
money constraints. “Mobility”, on the other hand, is concerned with the speed, cost and convenience
of travel.
Improving access is achieved, not only through transport supply interventions, but through integrated
land-use planning. Transport is a derived or created demand from a specific land-use activity. All
trips have a purpose12 and the trip purpose is premised on a dynamic stemming from a land-use
activity. The type, location, intensity and mix-use arrangement of a land-use parcel influences
transport modal choice, trip distances and trip cost for users, and fiscal and financial sustainability
for authorities and operators. Table 4 below shows the linkage between these land-use attributes
and its transport impacts:
Table 4: Land-use characteristics and its transport impacts

Land-use characteristics
1. Type
2. Location
3. Intensity
4. Mix

Impacts the following trip characteristics:
Trip purpose
Trip distance and travel time
Travel demand
Travel profile (trip distance, bi-directional flow, all-day
travel etc.)

1. The current spatial form in most South African cities presents the following challenges for
public transport: Long Commuter distances which requires high bus capital and operating
costs per commuter trip;
2. Amplified peak hour travel with relatively lower off-peak hour travel which means that very
few passenger trips are carried per bus during a day’s operation; and
3. Limited passenger on and off along the route — significant boarding on the beginning
segment of the trip and alighting at the end segment with very little activity in between —
which means very few passengers carried per one-way bus trip
4. Tidal Peak movements of flow with minimal movement in the reverse commuting direction
which results in very few passenger trips carried per bus round trip;
Figure 9 below shows how these transport inefficiencies reveal themselves in South African Cities.

This excludes a small percentage of recreational trips which includes non-stop scenic driving which is not
based on a specific and geographical land-use activity.

12
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Figure 9: Extracts for SA Cities showing public transport inefficiencies
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In the words of Jaimee Lerner (Former mayor of Curitiba), “Transport and Land-use integration takes
time, but it achieves results”.

9.2 Policy framework
In South Africa, key national strategies have been developed towards progressive spatial
transformation to steer urban growth “towards a sustainable growth model of compact, connected
and coordinated cities and towns” for example the Integrated Urban Development Framework
(IUDF)13. National Treasury has outlined an Urban Network Strategy (UNS) that stresses
coordination between urban transport and housing investments. This strategy seeks to enhance
urban mobility, boost public transport ridership volumes, and alter land use patterns to support
sustainable and pro-poor non-motorized and public transport systems. The Built Environment
Performance Plan (BEPP), is an instrument to drive spatial transformation, prepared by the larger
metropolitan municipalities. It requires the use of various streams of public and private funding
towards spatial transformation. The BEPP’s approach is spatial targeting; targeting investment in
specific areas - integration zones - through the use of catalytic projects. These are strategically
located projects requiring major infrastructure investment resulting in mixed and intensified land
uses.
Resources are available on the following links to elaborate on the terminology and methodology of
the UNS and BEPP:
UNS: http://ndp.treasury.gov.za
BEPP: http://tinyurl.com/m78pjth

9.3 Basic requirements for IPTN land use
A number of important requirements are necessary for the IPTN.

Route alignment
The IPTN should show through a map:




13

How the basic elements of the Urban Network including integration Zones (IZs), identified
economic nodes, prioritised marginalised areas (townships, informal settlements and inner
cities) and projects within these IZs are aligned with the public transport network.
The disaggregated transport demand projections within these priority spatial areas, that is
IZs and marginsalised areas and the strategy to deal with the demand in the IPTN;

SA Integrated Urban Development Framework overall outcome of spatial transformation
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Alignment of public transport and housing plans, showing planned and named housing
projects in relation to the public transport network.
Further detail how phasing the 10-year Public Transport Implementation Plan (PTIP) will
happen within these spatial areas.

In addition to the mapping, the IPTN should show how the required interventions to align the PTIP
to the top priority targeted areas will happen, within clear time frames.

Outcomes based approach
The IUDF emphasises an approach to public sector planning and delivery programs that focuses
public sector resources on strategic and measurable outcomes. A city should consider integrated
land use and transport outcome based data and indicators including:
Table 5. Proposed indicators per criteria.

Criteria
Mix-use dense
development along the
public transport corridor

Proposed indicator
- % household opportunities: % work opportunities: % recreation:
% education etc. within 5 min14 walking time to/from a public
transport station or stop.
- % of job (& other opportunities) within a 60-minute commute.
- Dwelling Units/ ha within 5 min15 walking time to/from a public
transport station or stop
- Gross Leasable Area (GLA) within 5 min16 walking time to/from a
public transport station or stop.
Short public transport trips
- Public transport commuter distances
within transport corridors
- Public transport travel times
where
origin
and
- % of total trips originating in corridor with destination in corridor.
destination
are
within
corridor service area (e.g.,
5-minute walk)
Increase off-peak travel
- % of off peak period to whole day

A number of other outcome indicators, adopted as part of the BEPP should be considered and
include the following:
Table 6. List of suggested transport outcomes indicators to be reported on

14
15
16

Exact amount to be agreed by National Department of Transport
Exact amount to be agreed by National Department of Transport
Exact amount to be agreed by National Department of Transport
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Appendix A: Alignment with the requirements for
developing Comprehensive Integrated Transport Plan
(CITP)
Municipalities are required to produce Integrated Transport Plans (ITP’s) – or in the case of bigger
municipalities, Comprehensive Integrated Transport Plans (CITP’s). CITP’s address all transport in
the municipality, including freight; they are not restricted to public transport. They are intended to
inform and be informed by the municipality’s five-year Integrated Development Plan.
The three planning perspectives set out in this document are closely compatible with the
requirements of the CITP. Indeed, the planning set out in this Guidance document is arguably a prerequisite for complying with the CITP minimum requirements.
The current legislation governing CITP’s is to be found in section 36 of the National Land Transport
Act (Act 5 of 2009) – the NLTA. The Act requires planning authorities – which in the case of cities in
receipt of PTNG is the municipality – to submit to provincial Transport Members of the Executive
Committee (MEC’s) five-year Integrated Public Transport Plans, which must meet minimum
requirements stipulated by the national Minister of Transport.
Approval by the MEC does not relate to the content of plans, but is intended rather to ensure that
municipal plans have complied with various procedures and legislation and are consistent with the
provincial land transport framework.
On 29th July 2016, the Minister of Transport issued updated minimum requirements for the
compilation of Integrated Transport Plans, in terms of powers given to the Minister by the National
Land Transport Act (Act 5 of 2009). These Requirements state that the five-year planning horizon is
a minimum requirement, and municipalities should formulate longer plans or strategies where
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appropriate. However, those that do should produce a segment consisting of the initial five years to
comply with the Requirements.
CITP’s must contain a long-term component, which identifies the long-term vision and objectives for
the transport system in the region, and must include annual plans for each year of the five year plan.
The annual plans do not include preliminary and detailed designs. While the CITP requires a full
overhaul every fifth year, annual updates of selected aspects are required focusing on the action
program and the budget.
The Requirements reference the 2007 Public Transport Strategy describing it as envisaging for
‘targeted municipalities the phasing in of an authority-controlled network at municipal level of
integrated, quality public transport services’. This, it notes, requires ‘a robust integrated network plan
which also includes integrating the road-based and non-motorised systems with the rail priority
corridors (if relevant)’.
Chapter 3 of the CITP is referred to as the ‘Transport Register’ and the Requirements stipulate a
wide range of information that must be collected, much of it relating to public transport; while Chapter
6 is a summary of the ‘Public Transport Plan’, which must be attached in full as an annexure. The
Public Transport Plan is required to include: Policies and strategies; Overall Network Design;
Commuter Rail Plan; Non-contracted Services Plan; and the Operating Licences Plan.
The document specifies a high level of detail required for each of these five areas. While the
government gazette groups all these five components within a five-year planning horizon, the first
two of these components are more appropriately viewed in terms of a long range, strategic public
transport plan, or IPTN. The more strategic aspects of the next three components would be best
covered within the IPTN while others that link to initiatives being implemented over the medium term
would require detailed planning sufficient to satisfy the demands of the Public Transport
Improvement Program.
Chapter 13 of the CITP consists of a ‘summary of all the proposals, projects and programs provided
for in the plan, together with the financial implications of each, including subsidies and operational
costs’; and ‘funding strategy’ which must include ‘a financial program giving expected sources of
revenue and estimates of expenditure…’ Projects must be subject to a process of prioritization and
allocation of funds. The chapter must include ‘a budget and program for a five-year period, of which
the first will be in substantially greater in detail than the following four years of this period’.
The CITP must be updated annually. This must include any significant new data collected, progress
made in the previous year with CITP implementation, updating of any service contracts awarded,
and updating of the database of operating licences. The annual plan submitted in support of the
PTNG application also needs to be documented.
In addition, the projects, programs and budgets contained in Chapter 13 must be revised and
updated. This ensures that a three-year period is maintained along with a detailed program and
budget for the next financial year.
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