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Abstract

Much has been written about the desperate need to seek alternative solutions to the urban traffic congestion
problems we face today. To manage these problems, three main streams of intervention have evolved from
supply, demand and land-use management paradigms. Whilst their underlying measures all have the ability
to reduce traffic congestion one way or another, little has been done to integrate the measures of each stream
using a qualitative decision framework or process enabling the selection of site specific measures appropriate

to local traffic and transport conditions.

To this end the study reports the results of an empirical investigation by which a Multi-Criteria Analysis
based Dynamic Adaptive Decision Framework (D.A.D.F.) was developed. This screens selected measures
identifying those that have the potential to alleviate site specific road based traffic congestion. The product of
the screening process is a set of sustainable measures transposed into an integrated strategy tailored to
address local traffic congestion issues. Once the D.A.D.F. was developed, its usefulness and workability was
tested by applying it to a case study. The case study results demonstrated that the D.A.D.F. is capable of
producing integrated strategies with the ability to manage traffic congestion, encourage sustainable
development and alleviate some site specific development challenges within the context of the study areas.
Going beyond developing the decision framework, the study recommends positioning the D.A.D.F. within
the South African planning system as part of a Traffic Congestion Management Plan (T.C.M.P.), setting out

its likely components within the local context.

It is concluded that the main innovation of the study is the development of the D.A.D.F., the T.C.M.P., the
recommendations to situate both in the planning system and the comprehensive, but still transparent,
approach undertaken to create integrated strategies for specific local conditions consisting of elements that
work together to produce cumulative short to long term effects that attain a balanced set of environmental,

social and economic goals — all imperative for sustainable development.




Glossary of terms

Accessibility

Accessibility is a measure of the ease of reaching opportunities (jobs, shops, leisure activities) or the ease of

being reached by contacts.
Access Management

Access Management is a term used by transportation professionals for the co-ordination of road design and
land-use in order to improve transportation which involves changing land-use planning and road design
practices to limit the number of driveways and intersections on arterials and highways and constructing
medians to control turning movements, encourage clustered development, and create more pedestrian-

oriented street designs.

Apartheid

Apartheid is the policy and system of laws implemented and continued by “White” governments in South
Africa from 1948 to 1990 and, by extension, any legally sanctioned system of racial segregation to maintain
separate development of government-demarcated racial groups.

Average Vehicle Occupancy (AVO)

Average Vehicle Occupancy refers to the number of persons divided by the number of vehicles travelling

past a selected point over a predetermined time period.

Beslissings Ondersteunend Systeem voor Discrete Alternatieven (BOSDA)

BOSDA (or DEFINITE - decisions on a finite set of alternatives — English version of BOSDA) is a decision
support software programme that has been developed to improve the quality of environmental decision-
making using Multi-Criteria Analysis.

Bi-Directional Facility

A bi-directional facility is a preferential facility in which two-way traffic flow is provided for during at least

a portion of the day.




Capacity

Capacity is the maximum number of vehicles (vehicular capacity) or persons (person capacity) that can pass
over a given section of road in one or both directions during a given period of time under prevailing
environmental, road and road-user conditions, usually expressed as vehicles per hour or persons per hour.

Carpool

A carpool describes any vehicle (usually a private car) or arrangement in which two or more occupants,

including the driver, share the use, cost or both when travelling between fixed points on a regular basis.

Central Business District (CBD)

The central business district is the traditional business core of a community, characterized by a relatively

high concentration of business and administrative activity within a relatively small area.

City Development Strategy (CDS)

City Development Strategies are an approach to city-based strategic planning that seeks to promote stronger
local economies and to reduce poverty, through the development of strategies for growth and better local
governance particularly in respect to financial strategies.

Clustered Land-Use

Clustered Land-Use is a planning measure aimed at locating related activities close together in order to

reduce travel distances and improve travel options.

Confidence Interval (CI)

A Confidence Interval quantifies uncertainty in measurement and is usually reported as 95% CI, which is the

range of values within which we can be 95% sure that the true value for the whole population lies.
Consolidated Municipal Infrastructure Programme (CMIP)
The Consolidated Municipal Infrastructure Programme (CMIP) is an initiative launched by the South African

government to fund the building, upgrading and/or the rehabilitation of internal bulk and connector

infrastructure.



Corridor

A corridor is a broad geographical area that defines the general directional flow of traffic that may

encompass a mix of streets, highways and public transport alignments.
Cost-Benefit Analysis (CBA)

Cost-Benefit Analysis is an analytical technique that compares the social costs and benefits (measured in
monetary terms) of proposed programmes or policy actions. Identified losses and gains experienced by
society are included, and the net benefits created by an action are calculated. Actions are compared to allow

the selection of those which will yield the greatest net benefits or benefit-cost ratio.
Current Public Transport Record (CPTR)

The CPTR is a document prepared by the staff of a local or metropolitan authority in South Africa providing
a record of all operational scheduled and unscheduled public transport services, the number of passengers
carried, the facilities used and the utilisation of routes and facilities by passengers and vehicles. The CPTR is
a component of a city’s Public Transport Plan and its primary purpose is to identify services that are

operating over or under passenger capacities.

Dynamic Adaptive Decision Framework (D.A.D.F.)

A Dynamic Adaptive Decision Framework is a Multi-Criteria Analysis based option analysis tool used to
select those TDM, TSM, LUM and Smart Growth measures most appropriate for managing specific local
traffic congestion more effectively.

Economic informality

Economic informality refers to a range of economic assets and activities that are not conventionally regulated
and which are either marginalised from full public scrutiny and/or lack public support. Low wages,
seasonality and low levels of unionisation and benefit payments are among the generally inferior conditions
experienced by informal workers.

Employment Coefficient

An employment coefficient is an indicator which measures the degree of responsiveness of employment to

economic growth.




Endogenous variables

Endogenous variables are variables that describe characteristics associated with the transport system such as
travel time, construction and implementation cost, the provision of public transport, environmental and

infrastructure characteristics.

Environmental Health Impact Assessment (EHIA)

Environmental Health Impact Assessment is an Environmental Impact Assessment with a health component
included in the appraisal process. Often EHIA has a particularly quantitative health assessment, focusing on
health issues that can be measured — such as exposure to chemicals and pollution whilst focusing less on
qualitative information such as community perceptions of health issues.

Environmental Impact Assessment (E1A)

Environmental Impact Assessment is a detailed and systematic identification and evaluation of the potential

environmental impacts of proposed projects at local implementation level.

Environmental Impact Statement (EIS)

An Environmental Impact Statement is a report that documents the information required to evaluate the
environmental impact of a project. It informs decision-makers and the public of reasonable alternatives
which would avoid or minimize adverse impacts or enhance the quality of the environment.

Environmental Management Framework (EMF)

An Environmental Management Framework contains a group of Environmental Management Systems that
guide and monitor environmental assessment tools and performance whilst encouraging and embracing

social responsibility as well as environmental protection at a national and regional level.

Environmental Management Programmes/Plans (EMP)

Environmental Management Programmes/Plans are programmes that set out the elements of environmental

impact assessment to be implemented in the management plans of local programmes and projects.

Environmental Management System (EMS)

An Environmental Management System contains procedures and codes of practice in order to implement the

requirements of ISO 14000. Operating, emergency, data collection and documentation procedures are set out,



along with procedures for training, the transfer of information and all the elements of a complete

management and quality control system.

Environmental Risk Assessment (ERA)

Environmental Risk Assessment is a process of gathering data and estimating the probability and severity of
the short and long-term harmful effects on human health or the environment from exposure to hazards

associated with a particular substance, product or technology.

Exogenous variables

Exogenous variables describe economic, social, demographic, physical and land-use characteristics of a

geographical area describing the context or scenario within which integrated strategies will operate.
First order effects

First order effects are those transport effects that occur directly as a result of the altered land-use/transpott
system manifested in a change in congestion, user costs, reliability of journey time and the quality of the

journey.
Grounded theory

A grounded theory is one that is discovered, developed and provisionally verified through systematic data
collection and analysis of data pertaining to the subject being studied - it is a theory that arises from data

collected, by empirical research and is descriptive in nature.
Growth and Development Strategy (GDS)

A Growth and Development Strategy details the long-term strategic direction a city must take and the future
efforts it has to undertake jointly with its social partners, to accelerate its economic growth and enhance its

development in a way that benefits all its residents.
Headway

Headway is the time interval between successive passing of vehicles (measured from bumper to bumper),

moving along the same lane in the same direction on a road, expressed in seconds or minutes.

HOYV lanes

High Occupancy Vehicle lanes are road lanes designated on a public highway which can only be used by

high occupancy vehicles or alternatively low occupancy vehicles which have paid a toll.




Impact Assessment (1A)

Impact assessment is a process concerned with identifying, predicting and evaluating foreseeable impacts,
both beneficial and adverse, of public and private (development) activities, alternatives and mitigating
measures. It aims to eliminate or minimise negative impacts and optimise positive impacts.

Impact criteria

Impact criteria measure the contribution made by an option or measure in meeting an objective.

Informal economy

See: Economic Informality

Integrated Development Plan (IDP)

An Integrated Development Plan is an aggregate plan for an area that provides an overall framework for
development that co-ordinates and aligns many sectoral functions within the local municipal landscape from
different levels of government.

Integrated Environmental Management (IEM)

Integrated Environmental Management is a philosophy developed in South Africa which prescribes a code of
practice ensuring that environmental considerations are fully integrated into the management of all planning
activities in order to achieve a desirable balance between conservation and development.

Integrated Support Unit (ISU)

An Integrated Support Unit is envisaged as a well-managed and focused organisational structure to improve
the delivery and implementation of the T.C.M.P. by planning and setting out how to manage traffic
congestion effectively whilst maintaining sustainable development.

Integrated Transport Plan (ITP)

An Integrated Transport Plan is a document setting out how to integrate transport systems in order to
increase accessibility for all people by giving priority to public transport, non-motorised transport and traffic

safety.



Intelligent Transportation Systems (ITS)

Intelligent Transportation Systems include the application of a wide range of new technologies, including
driver information, vehicle control and tracking systems, public transport improvements and electronic
charging to provide a variety of transportation improvements, including driver convenience, reduced

congestion, increased safety, more competitive public transport services and support for pricing incentives.

Laissez-faire

Laissez-faire is a policy founded in classical economic theory that encourages free enterprise market
capitalism and as little government interference with economic systems as possible. Free trade would result

in world resources being utilised most efficiently and would maximise world welfare.

Land-Use Management (LUM)

Land-Use Management is a tool exercising control over the trip-generating characteristics of land-use and is
used to influence trip-making patterns, volumes and modal distributions by the effective spatial distribution
and use of land, thereby forcing the resulting demand to be consistent with the existing transportation

infrastructure and the level of service desired.

Level of Service (LOS)

A Levels of Service describes the different operating conditions which can occur on a road segment or at a
junction at different times in terms of speed, safety, drivers’ comfort, travel time, travel cost, number of

transfers, delay and vehicle operating cost.

Local Agenda 21 (LA 21)

Local Agenda 21 is the local version of Agenda 21 - an international agreement made at the first Earth

Summit held in Rio de Janeiro in June 1992, aimed at addressing global environmental concerns.

Mode

Mode refers to a particular form of travel i.e. walking, cycling, travelling by bus, car, carpool or by train.

Mode Shift

Mode Shift refers to the shift of people from one mode to another i.e. from single occupancy vehicles to

HOVs or vice versa.




Multi-Criteria Analysis (MCA)

Multi-Criteria Analysis is a tool that guides decision-making on the basis of common criteria. It is mainly
designed to facilitate the understanding and resolution of decision-making issues. It is undertaken to make a
comparative assessment between projects or heterogeneous measures. It can therefore be appropriate for
evaluations and requires the participation of stakeholders (decision-makers, technicians, beneficiaries etc.)

and yields operational advice and recommendations.
Multi-modal

Multi-modal refers to facilities serving and / or promoting the opportunity to access more than one

transportation mode.
New Realism

New Realism is a paradigm that aims to remove traffic congestion and improve mobility and accessibility
through demand management, implementing measures designed to change or modify the capacity of road
networks, altering the spatial distribution of land-use attracting an excessive volume of traffic and combating

urban sprawl.

Non-recurring congestion

Non-recurring congestion is an infrequent traffic phenomenon characterized by excessive traffic volumes
resulting from vehicle density exceeding physical road capacity caused by demographic and market forces or
traffic-influencing events such as vehicle accidents, spills, stalls, vehicle breakdowns and traffic signals not
being synchronised.

Objective

Objectives are broad statements of the improvements which a city is seeking in its land-use and transport

system, specifying the directions for improvement, but not the means of achieving them.
Objective-led approach
Within the objective-led approach to problem identification the decision-maker specifies the broad objectives

which need to be achieved and uses the objectives to identify problems by assessing the extent to which

current or predicted future conditions, in the absence of new policy measures, fail to meet the objectives.



Operating Licences Strategy (OLS)

An Operating Licences Strategy sets out and considers the parameters and criteria which are used by
Planning Authorities to make recommendations to the Operating Licensing Boards which will enable that
Board, in disposing of applications regarding operating licences, to achieve a balance between public
transport supply and utilisation that is both effective and efficient and which responds to customer needs.
The operating licence issued permits the applicant to operate a particular mode of transport on a specific

route.

Package Approach

A Package Approach integrates general transport and planning measures into coherent feasible packages in

order to achieve transport policy objectives leading to sustainable development.
Park-and-Ride

Park-and-Ride describes a parking facility where people access public transportation as a transfer of mode,

usually from the private car to a bus or coach.

Peak Hour

A Peak Hour describes the hour during which the maximum demand occurs for a given transportation

corridor / road, generally specified as the morning peak hour or the evening peak hour.

Peak Period

A Peak Period is a portion of the day in which the heaviest demand occurs for a given transportation corridor

or road, usually defined as a morning or evening period of two or more hours.

Preliminary Environmental Scan (PES)

The Preliminary Environmental Scan (PES) is a process similar to Prior Environmental Review (PER)
introduced in Korea as part of an environmental appraisal to identify and minimise the environmental
impacts of projects at an early stage.

Prior Environmental Review (PER)

The Prior Environmental Review (PER) is a process introduced in Korea as part of an environmental

appraisal to identify and minimise the environmental impacts of projects at an early stage.




Problem-orientated approach

The problem-oriented approach to problem identification starts by defining types of problems, and uses data
on current (or predicted future) conditions to identify when and where these problems occur. It then develops

objectives in response to the problems.
Public-Private Partnership (PPP)

A Public-Private Partnership is a variation of privatization in which elements of a service previously run
solely by the public sector are provided through a partnership between the government and one or more
private sector companies. Unlike a full privatization scheme in which the new venture is expected to function

like any other private business, the government continues to participate in some way.
Public Transport Plan (PTP)

Generally, a Public Transport Plan is considered to be the mechanism by which an authority can plan for,
develop, manage, integrate and promote public transport and consequently should address the provision of

both the public transport services and the associated infrastructure and facilities.

Ramp Metering

Ramp metering is a method which uses a traffic signal to regulate traffic entering a highway according to the
current traffic conditions. It aims to reduce congestion on the highway by breaking up platoons of vehicles
entering the highway, ensuring that traffic can merge more easily and by ensuring that the total flow on the

highway does not exceed capacity at downstream bottlenecks.
Rationalisation Plan (RATPLAN)

The purpose of a rationalisation plan prepared by a planning authority at local government level is to
eliminate inefficiencies within the subsidised bus system, to create a framework for the restructuring of
tendered bus contracts, (taking cognisance of the total public transport system and its modes), in order to
obtain a more efficient and cost effective public transport system and to address the restructuring of all

modes forming part of the public transport system in the longer term.
Recurring traffic congestion

Recurring traffic congestion is a frequent traffic phenomenon characterized by excessive traffic volumes

resulting from vehicle density exceeding physical road capacity. It tends to be concentrated into short time

periods, such as “rush hours”.



Ridesharing

Ridesharing refers to the function of sharing a ride with other passengers in a common vehicle. The term is

usually applied to carpools and vanpools.

Scenario

A scenario represents the context or circumstances within which integrated strategies operate.

Second order behavioural responses

Second order behavioural responses are human responses to the effects that occur as a result of an altered

land-use/transport system.

Sector Plan

A sector plan is a document outlining the long-term development path and goals of a sector of governance
(i.e. transport, housing, environment, health, public safety etc.), setting out medium-term objectives and

programmes over a five year period as well as strategic interventions in order to achieve long-term goals.

Single embedded case study

A Single embedded case study is a case study containing more than one sub-unit of analysis providing a

means of integrating quantitative and qualitative methods into a single research study.

Smart Growth

Smart Growth is an ideology aimed at reducing urban sprawl through better land-use and transportation
planning by focusing on development that serves the economy, enhances communities and protects the

environment acting as an antidote for suburban sprawl in an effort to reshape urban and suburban growth.
South African Local Government Association (SALGA)
The South African Local Government Association is an organization mandated by the new South African

Constitution to assist in the wholesale transformation of local government in South Africa from the pre-1994

regime to the new dispensation under the country’s first democratically elected government.




Spatial Development Framework (SDF)

A Spatial Development Framework broadly sets out the objectives that reflect the desired spatial form of a
municipality, contains strategies and policies regarding the manner in which to achieve the objectives, sets
out basic guidelines for a Land-Use Management System, sets out a capital Investment Framework for the
municipality’s development programmes and contains a strategic assessment of the environmental impact of

the spatial development framework.
Spatial integration

Spatial integration refers to a policy that addresses the spatial fragmentation legacy of the apartheid spatial
planning and land-use management era. It engages issues of urban restructuring, settlement location and
property development in order to reduce urban sprawl, integrating different communities (mixed income and
mixed tenure), land-use activities (mixed use: commercial, retail, recreational, transport, residential, social
services, etc.) and encourages the shift from a single motor car urban design concept to a new urban design

concept based on public transport.

Standard Deviation (SD)

Standard Deviation is a measure of the range of variation from an average of a group of measurements.

Standard Error (SE)

In statistics, the standard error of a measurement, value or quantity is the standard deviation of the process by

which it was generated.
State Environmental Review (SER)

A State Environmental Review is a form of Environmental Impact Assessment carried out on plans and

strategic proposals in former Soviet countries.
Strategic Environmental Assessment (SEA)

Strategic Environmental Assessment is a process which assesses the environmental implications of a

proposed strategic decision, policy, programme, piece of legislation or major plan.

Strategy integration

Strategy integration implies the combination of TDM, TSM and LUM policy measures into a package
through focused decision-making that allows the synergy between the measures to attain sustainable

development and local policy and project objectives.



Street reclaiming

Street reclaiming is a process aimed at increasing the social, cultural, recreational and economic activity in
neighbourhood streets by reducing vehicle traffic volumes and speeds, re-allocating road space and creating

more attractive pedestrian-friendly street environments.

Sustainable Development

Sustainable Development is development that meets the needs of the present generation without

compromising the ability of future generations to meet their own needs.

Sustainable Development Indicator Framework (SDIF)

A Sustainable Development Indicator Framework contains indicators from the social, environmental and
institutional dimensions of the urban fabric cutting across core indicators, non-core indicators and local or
complementary indicators and is designed to measure the achievement of sustainable development
objectives.

Third order effects

Third order effects are those transport effects that occur as a result of the altered land-use/transport system,
but which lie outside the land-use/transport systems being studied, in the sense that such effects are not
assumed to change human behaviour or affect the choices of the users of the system.

Transportation Demand Management (TDM)

Transportation Demand Management in its broadest sense is any action or set of actions intended to
influence intensity, timing and spatial distribution of transportation demand for the purpose of reducing the
impact of traffic resulting in more efficient use of transportation resources.

Transportation Supply Management (TSM)

Transportation Supply Management entails adding new capacity or making operational changes to the

existing infrastructure so as to improve system performance.

Travel Plan

A Travel Plan is a document containing a package of measures produced for businesses or residents setting

out the ways in which the use of public transport and other more sustainable means of travel (essentially




using alternatives to single-occupancy car-use) can be encouraged amongst employees, customers or

residents.

Urban restructuring

Urban restructuring refers to a strategy aiming to increase the quality of urban life and citizenship through
integrated transport-led land reform (densification, infill and development of strategically located public
brown/greenfield sites) within a demarcated urban edge, and to upgrade (previously) degraded areas and new
developments.

Urban sprawl

Urban sprawl is the spreading out of a city and its suburbs over rural land at the fringe of an urban area.

Vanpool

Vanpool refers to a pre-arranged ridesharing function in which a number of people travel together on a

regular basis in a van, usually designed to carry six or more persons.
Vehicle Miles Travelled (VMT)

Vehicle Miles Travelled is a measure of the extent of motor vehicle operation, by measuring the total number

of vehicle miles travelled within a specific geographic area over a given period of time.
Vehicle operating cost

Vehicle operating costs refer to those travel costs (fuel, tyres, maintenance, repairs, and mileage-dependent

depreciation) that vary with vehicle usage and which are based on vehicle-miles travelled.



List of abbreviations

AEE
AVO
BOSDA
CBA
CBD
CDS
CI
CMIP
CPTR
DADF
EHIA
EIA
EIS
EISS
EMF
EMP
EMS
ERA
GDS

IDP
IEM
ISU
ITP
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LED
LUM
LOS
LA 21
MCA
MEC
OLS
MTA
PER
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PPP

Assessment of Environmental Effects

Average Vehicle Occupancy

Beslissings Ondersteunend Systeem voor Discrete Alternatieven
Cost-Benefit Analysis

Central Business District

City Development Strategy

Confidence Interval

Consolidated Municipal Infrastructure Programme
Current Public Transport Record

Dynamic Adaptive Decision Framework
Environmental Health Impact Assessment
Environmental Impact Assessment
Environmental Impact Statement
Environmental Impact Statement System
Environmental Management Framework
Environmental Management Programmes/Plans
Environmental Management System
Environmental Risk Assessment

Growth and Development Strategy

Impact Assessment

Integrated Development Plan

Integrated Environmental Management
Integrated Support Unit

Integrated Transport Plan

Intelligent Transportation Systems

Local Economic Development

Land-Use Management

Level of Service

Local Agenda 21

Multi-Criteria Analysis

Member of Executive Council (in a Provincial Administration in South Africa)
Operating Licences Strategy

Metropolitan Transport Area

Prior Environmental Review

Preliminary Environmental Scan

Public-Private Partnership




PTP Public Transport Plan
RATPLAN Rationalisation Plan

SALGA South African Local Government Association
SD Standard Deviation

SDF Spatial Development Framework

SDIF Sustainable Development Indicator Framework
SE Standard Error

SEA Strategic Environmental Assessment

SER State Environmental Review

SOV Single Occupancy Vehicle

TCMP Traffic Congestion Management Plan

TDM Transportation Demand Management

TSM Transportation Supply Management

VMT Vehicle Miles Travelled



Summary and key terms

Title

Integrating transportation and land-use management strategies aimed at

reducing urban traffic congestion: a dynamic adaptive decision framework

Summary

The traditional transport planning process has given rise to unsustainable transport systems. Higher car
ownership levels, more and longer trips and the sub-optimal provision of public transport are direct outcomes
of traditional planning — all giving rise to increasing traffic congestion. The lack of effective transport and
land-use integration has had adverse effects on the environment we live in, on peoples’ welfare and on
continued sustainable development. However, despite this negative prognosis the implementation of a wide
variety of land-use and transport measures has been proposed in response to the desperate need to seek
alternative solutions to the traffic congestion problems we face. Unfortunately it has been found that it is not
sustainable to implement a variety of measures on a piecemeal basis when tackling road based traffic
problems (as has been the practice in the past). Consequently, the integration of land-use and transport
measures has been proposed to force a greater level of synergy where the sum of their total impacts is greater

than their individual impacts.

The difficulty lies in identifying the right mix of measures for particular local conditions for inclusion in an
integrated package or strategy. In response to this need the study aims to develop a Multi-Criteria Analysis
based Dynamic Adaptive Decision Framework (D.A.D.F.) as a qualitative tool to help identify the most
appropriate and sustainable measures for inclusion in an integrated strategy to alleviate and manage road
based traffic congestion specific to prevailing local conditions. The theme of the study is therefore to identify
the considerations and components necessary to develop a D.A.D.F., to test its effectiveness and to establish

where and how it could be positioned within the planning process.

The method used to achieve these research aims involves a multi-method strategy in capturing both
qualitative and quantitative data - essentially having structured and semi-structured components. The first
part of the strategy involves a literature review examining the considerations to be taken into account when
planning for sustainability and in identifying the likely components of the D.A.D.F. The review also
transposcs the dimensions of sustainability into planning components and cxplores whether and where
integrated strategies (within the context of the study) can be connected to them. The process identifies

research gaps which necessitates a survey exploring the gaps within an international context. The second part




of the strategy requires a case study exploring and identifying the relevant local conditions, criteria and
subject matter to be uploaded into the decision framework so as to test its effectiveness. The results of the
case study demonstrates that (i) it is possible to develop integrated strategies aimed at road based traffic
congestion reduction using the D.A.D.F. (ii) the D.A.D.F. identifies sustainable measures that are suitable to
local conditions (iii) it is possible to produce integrated strategies which are consistent with broad local
planning goals and aspirations and (iv) integrated strategies have the ability to support the more specific
urban perspectives and provide options capable of alleviating some strategic development challenges. Once
the empirical stages are complete, conclusions are drawn positioning the study in order to formulate

plausible planning recommendations.

The recommendations detail how and where to position and operationalise the decision framework within the
South African planning system by recommending the need for a Traffic Congestion Management Plan
(T.C.M.P.) and by setting out its likely components within the local context, how it should operate and which
legislative amendments to South African planning should be made to facilitate the proposed Plan. Against
this background it is considered that the main innovation and scientific contribution made by the study is the
development of the D.A.D.F., the T.C.M.P., the recommendations to situate both in the planning system and
the comprehensive, but still transparent, approach undertaken to create integrated strategies for specific local
conditions consisting of elements that work together to produce cumulative short to long term effects that
attain a balanced set of environmental, social and economic goals which are imperative for sustainable
development. In terms of the significance of the study and the wider international application of the

D.AD.F., the recommendations will show that the D.A.D.F. has application value in cities world-wide.

Key terms

. Transportation Demand Management (TDM)
. Transportation Supply Management (TSM)
. Land-Use Management (LUM)

. Strategy integration

. Recurring traffic congestion
. Non-recurring congestion
. New Realism

) Smart Growth

. Sustainable development



Opsomming en sleutelterme

Titel

Die integrasie van vervoer- en grondgebruikbestuurstrategieé wat toegespits is
op die vermindering van stedelike verkeerskongestie: *'n dinamies-aanpasbare

besluitnemingsraamwerk
Opsomming

Die tradisionele vervoerbeplanningsproses het tot die ontstaan van onvolhoubare vervoerstelsels bygedra.
Groeiende motoreienaarskapsvlakke, meer en langer pendelritte en die relatiewe ondervoorsiening van
openbare vervoer is direkte uitkomste van tradisionele beplanning en dra alles by tot toenemende
verkeerskongestie. Die gebrek aan doeltreffende vervoer- en grondgebruikintegrasie in die
beplanningsproses het ’n negatiewe uitwerking op die omgewing waarin ons leef, ons welvaart asook
volhoubare ontwikkeling. Ten spyte van hierdie sombere prognose is verskeie beplanningsinstrumente
voorgestel in die soeke na oplossings vir padverkeerskongestie. Daar is egter bevind dat dit nie volhoubaar is
om beplanningsinstrumente een-een of in isolasie te implementeer nie. Gevolglik is voorgestel dat die
afsonderlike vervoer- en grondgebruikinstrumente integreer word sodat hulle gesamentlike uitwerking meer

effektief is as die impak van die afsonderlike instrumente.

Die probleem 1€ egter daarin om die regte kombinasie van instrumente te kies vir insluiting in ’n
geintegreerde pakket of strategie, gegewe die plaaslike omstandighede waarvoor dit bedoel is. Vanaf hierdie
vetrekpunt is die doel van die studie om ’n multi-kriteria-analisegebaseerde dinamies-aanpasbare
besluitnemingsraamwerk (D.A.B.R.) te ontwikkel. As kwalitatiewe hulpmiddel sal dit help met die
identifisering van die mees volhoubare instrumente vir insluiting in ’n geintegreerde pakket, met inagneming
van plaaslike omstandighede. Derhalwe is dit die doel van die studie om die komponente te identifiseer en te
ontwikkel wat nodig is vir die D.A.B.R., die doeltreffendheid daarvan te toets en te bepaal waar in die

beplanningsproses dit geposisioneer kan word vir implementering.

Ten einde hierdie doelwitte te bereik, word ’'n veelfasettige strategie aangewend om relevante data in te
samel. Eerstens word ’n literatuurstudie onderneem, sodat ’n geintegreerde oorsig van die mees relevante
teoretiese standpunte en leemtes gevorm kan word. Dit is van besondere belang om die oorwegings te
ondersoek waaraan gehoor gegee moet word en om die komponente van die D.A.B.R. te identifiseer, sodat
beplanning tot volhoubare ontwikkeling sal aanleiding gee. Na aanleiding van die literatuurstudie word die
dimensies van volhoubare ontwikkeling dan omgeskakel in beplanningskomponente en daar word ondersoek

ingestel na hoe, waar en of ’n geintegreerde strategie (binne die konteks van die studie) aan die




beplanningskomponente gekoppel kan word. Na afloop van die literatuurstudie is die volgende stap om die
geidentifiseerde leemtes sowel as nuwe idees rondom die D.A.B.R. empiries te ondersoek deur middel van 'n

vraagbriefopname. Hierdie resultate word dan aangewend om die D.A.B.R. te struktureer.

Die tweede komponent van die data-insamelingstrategie behels ’n gevallestudie om plaaslike omstandighede,
kriteria en ander elemente te identifiseer wat nodig is om die D.A.B.R saam te stel, sodat die
doeltreffendheid en werkbaarheid daarvan getoets kan word. Die resultate van die gevallestudie toon dat (i)
dit moontlik is om geintegreerde strategieé te ontwikkel deur middel van die D.AB.R. ten einde
verkeerskongestie te bestuur en/of te verminder, (ii) die D.A.B.R. wel oor die vermog beskik om volhoubare
instrumente te identifiseer wat geskik is vir plaaslike omstandighede, (iii) dit moontlik is om geintegreerde
strategie€ te ontwikkel wat bre€ plaaslike beplanningsmikpunte en aspirasies ondersteun en dat (iv)
geintegreerde strategie€ die vermoé€ het om meer spesifieke stedelike beplanningsperspektiewe te ondersteun

en in staat is om sekere strategiese ontwikkelingsprobleme aan te spreek.

Met hierdie nuwe kennis as agtergrond, word gevolgtrekkings gemaak wat die studie posisioneer om
beplanningsaanbevelings te ontwikkel. Die beplanningsaanbevelings dui aan hoe en waar die D.A.B.R. in die
Suid Afrikaanse beplanningstelsel geposisioneer moet word, ten einde dit te operasionaliseer. Dit word
gedoen deur aan te beveel dat ’n Verkeerskongestie-bestuursplan (V.B.) saamgestel moet word. Die
aanbevelings identifiseer gevolglik die komponente daarvan en die wyse waarop dit behoort te funksioneer
binne die Suid-Afrikaanse konteks asook die wetgewende beplanningswysigings wat aangebring sal moet
word om 'n V.B. te operasionaliseer. Uit die aanbevelings word afgelei dat die belangrikste innovasie en
wetenskaplike bydrae van die studie die ontwikkeling van die D.A.B.R. en V.B. is sowel as die
insiggewende aanbevelings om beide binne die beplanningstelsel te posisioneer. Op hierdie wyse word *n
deursigtige benadering geskep om volhoubare en geintegreerde strategie€ te ontwikkel wat spesifieke
plaaslike verkeerskongestieprobleme kan aanspreek en bestuur op grond van die kumulatiewe uitwerking
van die geselekteerde grondgebruik- en vervoerbeplanningsinstrumente. Op grond van die betekenisvolheid
van die studie en die wyer, internasionale toepassingsmoontlikhede van die D.A.B.R. word aanbeveel dat dit

ook in ander stede regoor die wéreld toepassingswaarde het.

Sleutelterme

° Bestuur van Vervoervraag (Engels: Transportation Demand Management)
. Bestuur van Vervoeraanbod (Engels: Transportation Supply Management)
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° Herhalende verkeerskongestie (Engels: Recurring traffic congestion)

. Nie-herhalende verkeerskongestie (Engels: Non-recurring congestion)

. Nuwe Realisme (Engels: New Realism)

° Volhoubare ontwikkeling (Engels: Sustainable development)



Acknowledgements

My indebtedness and gratitude to the many individuals who have encouraged and supported me throughout
this study cannot adequately be conveyed in a few sentences. However, I must once again record my

immense indebtedness, sincere thanks and appreciation to:

e My wife, Lana, for her support, love and patience throughout the many years of study. She provided me
with spiritual and intellectual inspiration to persevere under sometimes difficult circumstances and I can
do no more than reaffirm my eternal devotion. She has always been there to help me maintain a proper
perspective on life and living and to support and inspire me to think in original and sometimes

unconventional ways.
e My parents, for their encouragement, support and love.

e  Prof Carel Schoeman for his thorough and professional guidance. I am also appreciative of the detailed

and insightful comments, advice, criticisms and suggestions made.

e My friends for their interest and support.







To my wife Lana and my parents






Contents

Chapter 1  Introduction

1.1 Orientation and study limitations.
1.2 Previous research and existing shortcomings
1.3 Problem statement
1.4 Research question
1.5 Research aims and objectives
1.6 Method of investigation .
1.7 Structure of the thesis
Chapter 2 The case for strategy integration
2.1 Introduction
2.2 Positioning congestion as an area-wide multi-modal phenomenon
2.2.1 Transport and the environment in which it operates
2.2.2  Transport trends
2.3 The meaning and purpose of integrated strategies
2.4 Towards an integrated approach .
2.4.1 Recent developments in policy integration
2.4.2 Integration in practice .
2.4.2.1 Non-integration.
2.4.2.2 Partial integration
2.4.2.3 Full integration .
2.5 Ideologies supporting integration
2.6 Conclusion

Chapter 3  Planning for sustainability

3.1
3.2
33

Content

Introduction

The scope of planning
Sustainability

3.3.1 Defining sustainability .

3.3.2 The meaning of sustainability in the context of the research

Page

O 3 N &N W=

12
12
12
14
21
22
22
25
25
25
26
26
29

30
30
31
31
33




34 A logical approach to achieve sustainability

3.4.1 Problem identification
3.4.2 Specifying objectives
3.4.2.1 Economy
3.4.2.2 Protection of the environment
3.4.2.3 Liveable streets and neighbourhoods
3.4.2.4 Safety .
3.4.2.5 Equity and social inclusion
3.4.2.6 Accessibility
3.4.2.7 Integration
3.4.2.8 Industry implemented objectives
3.4.3 Selecting criteria
3.4.4 Selecting indicators
3.4.4.1 Sustainable development indicator framework
3.4.4.2 Determining baselines, thresholds and targets
3.4.5 Defining scenarios
3.4.6 Measures to be included in integrated strategies .
3.4.7 Barriers to implementation.
3.4.8 Implementation, evaluation and monitoring
3.4.9 Alogical approach
3.5 Conclusion
Chapter 4 Connecting integrated strategies to

the components of planning

4.1 Introduction

4.2 Transposing sustainability dimensions into components relevant to planning

43 The planning system

43.1
432
433

The institutional levels of planning

Comparing institutional structures in developed and developing countries .

The Integrated Development Plan

4.3.3.1 History and early origins of IDP .

4.3.3.2 The purpose and context of IDP .

4.3.3.3 IDPs relationship and alignment to other plans in South Africa

4.3.4 The Integrated Transport Plan

4.3.4.1 Purpose and relationship to other plans in South Africa
4.3.4.2 Approach
4.3.4.3 ITP framework .

4.4 Menu of policy instruments

Content (continued)

34
35
36
37
38
38
38
39
39
40
40
43
44
44
52
53
55
55
57
57
59

60
60
62
62
64
68
68
69
71
74
74

75

75
77

i



4.5

4.6

4.7

4.8
4.9

4.4.1 The Full Range of Policy Measures.
4.4.1.1 Land-use measures
4.4.1.2 Transportation supply measures .
4.4.1.3 Demand management measures .
4.4.2 Identifying location specific measures
4.4.3 Relationship between measures and country development stage
4.4.3.1 Developing countries
4.4.3.2 Developed countries
Environmental management
4.5.1 Strategic Environmental Assessment (SEA)
4.5.2 Environmental Impact Assessment (EIA)
4.5.3 Coupling Environmental Management to integrated strategies
Public participation
4.6.1 The nature and processes of public participation .
4.6.2 Experience of public participation in selected developing and
developed countries
Appraisal
4.7.1 Purpose of appraisal
4.7.2 The appraisal framework
4.7.3  Approach to appraisal
4.7.4 Forms of appraisal
4.7.4.1 Cost Benefit Analysis (CBA)
4.7.4.2 Multi-Criteria Analysis (MCA) .
4.7.5 The choice of approach .
Funding

Conclusion

Chapter S5  Methodology

5.1
5.2

53

Introduction

Overall methodological approach

5.2.1 Research design.

5.2.2 Research strategy

5.2.3 Dealing with data validity

5.2.4 Handling confidentiality and anonymity .
5.2.5 Literature review

Survey .

5.3.1 Survey data collection methods .

Content (continued)

78
78
79
80
81
86
87
89
89
92
94
97
98
99

103
104
104
105
105
106
106
107
108
109
110

113
113
113
114
116
116
117
117
117




5.3.1.1 Survey data collection instruments
5.3.1.2 Survey data collection procedures
5.3.1.2.1 National planning and engineering departments
sampling procedure .
5.3.1.2.2 Land-use and transport planning consultant
sampling procedure .
5.3.1.2.3  Environmental interest group sampling procedure
5.3.1.3 Non-response
5.3.2 Survey data analysis
5.3.2.1 Preparing the survey data for analysis
5.3.2.2 Describing the collected survey data
5.3.2.3 Drawing inferences
5.3.3 Reporting the survey results
5.3.4 Discussion and interpretation of the survey results
5.3.5 Structuring the Dynamic Adaptive Decision Framework .
54 Case study protocol
5.4.1 Case study strategy
5.4.2 Methods of data collection
5.4.2.1 Case study data collection instruments
5.4.2.2 Case study data collection procedures
5.4.2.2.1 Identifying units of analysis .
54222 Collecting data from the units of analysis
5.42.2.3 Considering principles of data collection
5.4.3 Case study data analysis.
5.4.3.1 Preparing the case study data for analysis
5.4.3.2 Describing the collected data
5.4.3.3 Drawing inferences from the collected data
5.4.4 Reporting and interpreting the case study results .
5.4.5 Upload of case study data into the D.A.D.F.
5.5 Drawing conclusions
5.6 Recommendations

5.7 Conclusion

Chapter 6  Survey Results

6.1 Introduction
6.2 Survey Characteristics

6.3 Empirical results

Content (continued)

117
118

118

123
124
125
126
126
127
127
127
127
128
128
128
131
131
131
131
133
135
135
136
136
136
137
137
138
138
138

139
139
143

iv



6.4

Chapter 7

7.1
7.2
7.3

7.4

7.5

6.3.1 Achieving sustainability.
6.3.1.1 Specifying policy objectives that will contribute to sustainability .
6.3.1.1.1  Perception of objective importance to achieving
sustainability
6.3.1.1.2  Assessing whether a relationship exists between
objective preference/importance and the stage of a
country’s development
6.3.1.2 Measuring the achievement of objectives
6.3.1.2.1 Selecting criteria
6.3.1.2.2  Selecting indicators .
6.3.1.2.3  Identifying performance indicators
6.3.1.3 Defining the scenario
6.3.2 Land-use and transport policy measures .
6.3.2.1 Measures having a successful track record in reducing traffic
congestion
6.3.2.2 The relationship between TDM, TSM, LUM and “Smart Growth”
measures and the development stage of a country
6.3.2.3 Barriers to the implementation of measures
6.3.2.3.1  Descriptive statistics
6.3.2.3.2 Inferential statistics .
6.3.3 Institutional responsibilities and the planning system

Conclusion

results

Introduction

Interpreting the survey results

Achieving sustainability.

7.3.1  Specifying policy objectives that will contribute to sustainability .

7.3.2 Measuring the achievement of objectives

7.3.3 Defining the scenario

Land-use and transport policy measures .

7.4.1 Measures having a successful track record in reducing traffic congestion .

7.4.2 The relationship between TDM, TSM, LUM and “Smart Growth” measures
and the development stage of a country .

7.4.3 Barriers to the implementation of measures

Planning’s administrative and institutional framework: selecting appropriate

levels to implement integrated strategies .

Content (continued)

Discussion and interpretation of survey

143
144

144

145
147
147
150
152
154
158

158

162
166
167
169
171
173

175
176
176
177
179
183
185
185

190
192

194




7.6
7.7

Summary of key findings

The MCA based D.A.D.F. explained
7.7.1 The operation of the D.A.D.F.
7.7.2  First screening process .
7.7.3  Second screening process

7.7.4  Third screening process .

7.8  Appropriateness of the survey methodology and data collection methods

7.9 Conclusion

Chapter 8

8.1
8.2

8.3

8.4

8.5

Introduction
Contextual features of Cape Town and Johannesburg
8.2.1 Location and demarcation of the study areas
8.2.2 Historic development and implications
8.2.3 Aspects of Cape Town and Johannesburg’s spatial development .
8.2.4 Transport systems in Cape Town and Johannesburg
8.2.4.1 Highway systems
8.2.4.2 Public transport .
8.2.4.3 Implications of the existing transport and road system
Case study results and interpretation
8.3.1 Respondent characteristics
8.3.2  Quantitative results
8.3.2.1 Scoring results .
8.3.2.2 Weighting results
8.3.3  Qualitative results
8.3.3.1 Strategic perspectives
8.3.3.2 Transport and development challenges
D.A.D.F. results for Cape Town and Johannesburg
8.4.1 Option analysis .

8.4.1.1 Ranking Cape Town’s options to produce an integrated strategy .

8.4.1.2 Ranking Johannesburg’s options to produce an integrated
strategy .
Positioning the derived integrated strategies within a city context and identifying
its implications .
8.5.1 Positioning the integrated strategies within the strategic perspectives
held of Cape Town and Johannesburg
8.5.2 Positioning the integrated strategies within the development

Content (continued)

Case study: Cape Town & Johannesburg

199
200
201
202
203
203
204
205

206
206
207
208
209
210
211
212
213
213
214
214
214
216
218
219
223
226
226
226

228

229

229

vi



challenges of Cape Town and Johannesburg

8.5.2.1 Setting out possible options to alleviate the challenges in
Cape Town and Johannesburg

8.5.2.2 Explaining how the options may overcome some of the
challenges

8.6 Conclusion

Chapter 9  Conclusions

9.1 Introduction

9.2 Principal components of the study

93 Main findings and conclusions
9.4 Achievement of objectives
9.5 Main results of the research

9.6 Recommendations for future research

9.7 Conclusion

Chapter 10 Recommendations

10.1  Introduction
10.2  Contextual framework .
10.3  Creating an institutional environment for the T.C.M.P.
10.3.1 Connecting the T.C.M.P. to the South African legal planning system
10.3.1.1 National Land Transport Transition Act (No. 22 of 2000)
10.3.1.2 Municipal Systems Act (2000)
10.3.1.3 Land-use Management Bill (9-1A 230603) (2003)
10.3.1.4 Municipal Planning and Performance Management Regulations
~(2001) .
10.3.1.5 National Environmental Management Act No. 107 (1998)
10.3.1.6 Development Facilitation Act 67 (1995)
10.3.1.7 Policies, Plans and Strategies (interventions)
10.3.2 Positioning the T.C.M.P. within an IDP .
10.3.2.1 Phase 1 — analysis
10.3.2.2 Phase 2 — strategies
10.3.2.3 Phase 3 — projects
10.3.2.4 Phase 4 — integration .
10.3.2.5 Phase 5 — approval

10.3.2.6 Implementation, monitoring, evaluation and review of the IDP .

Content (continued)

232

233

234
238

240
240
242
248
250
251
253

255
255
255
256
258
260
261

262
262
263
264
265
265
266
267
268
269
270

vii




10.3.3 The requirement for an integrated T.C.M.P. support unit (ISU)
10.3.3.1 Whyan ISU? .
10.3.3.2 The aims of an ISU
10.3.3.3 Potential benefits and costs of implementing an ISU
10.3.3.4 Considering implementation issues
10.3.3.5 Organisational variants and operational arrangements .
10.4  The structure and components of a T.C.M.P.
10.4.1 Setting out a policy framework .
10.4.2 Identifying the T.C.M.P. road network
10.4.3 Strategic content analysis
10.4.3.1 Review of local transport system demands
10.4.3.2 Review of local spatial needs .
10.4.3.3 Review of development needs .
10.4.3.4 Review of interventions relevant to the Local or Metropolitan
Authority
10.4.4 Assessing the operational performance of the highway network
10.4.4.1 Establish a traffic survey programme .
10.4.4.2 Create a multi-modal transport data base and highway model
10.4.4.3 Identifying locations experiencing traffic congestion
10.4.4.3.1 Measuring highway performance at junctions
and along road segments and corridors
10.4.4.3.2 Measuring highway performance in terms of the
spatial distribution of land .
10.4.4.3.3 Measuring Public Transport performance
10.4.4.4 Assess the level of traffic congestion created by new
and regenerated development
10.4.5 Considering measures to manage traffic congestion
10.4.5.1 Step 1: Selecting measures from a pool of measures
10.4.5.2 Step 2: Applying the D.A.D.F..
10.4.5.3 Step 3: Ensure alignment and integration of integrated
strategies with other sectoral plan identified projects
10.4.6 Scheduling a project co-ordination and implementation plan
10.4.7 Develop an investment strategy
10.4.8 Monitoring and improvement evaluation of projects
10.5 Extrapolating the recommendations to the wider international context

10.6 Conclusion

Bibliography .

Content (continued)

270
271
271
272
272
273
274
275
276
276
277
279
281

281
282
283
284
284

284

288
288

288
289
290
291

292
292
295
296
298
299

301

viii



Appendices®

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6
Appendix 7
Appendix 8
Appendix 9
Appendix 10
Appendix 11
Appendix 12
Appendix 13
Appendix 14
Appendix 15
Appendix 16
Appendix 17
Appendix 18
Appendix 19
Appendix 20
Appendix 21
Appendix 22
Appendix 23
Appendix 24
Appendix 25

Appendix 26
Appendix 27
Appendix 28
Appendix 29

Appendix 30
Appendix 31
Appendix 32
Appendix 33

Appendix 34

Key features of the institutional structure of developed and developing countries
The types of effects of LUM, TSM and TDM measures
TDM, TSM and LUM measures in developed and developing countries
SEA in developed and developing countries

EIA in developed and developing countries

Public participation in developed and developing countries
Survey - National Departments

Survey - International Consultants

Survey - Environmentalists

Case Study - Municipality Questionnaire

Case Study - Provincial Questionnaire

Case Study - Consultant Questionnaire

Case Study - Organised Local Management Questionnaire
Survey Cover letter (e-mail)

Survey Cover letter (Postal)

Case Study Cover letter (e-mail)

Case Study Cover letter (Postal)

Matrix illustrating functioning of 1st screening process
Matrix illustrating functioning of 2™ screening process
Matrix illustrating functioning of 3" screening process
Cape Town’s option scores

Johannesburg’s option scores

Weighted measurement instruments — Cape Town
Weighted measurement instruments — Johannesburg

Cape Town: D.A.D.F. first, second and third screening process results — ranking of
options

Cape Town: D.A.D.F. first screening process results - option ranking
Cape Town: D.A.D.F. second screening process results - option ranking
Cape Town: D.A.D.F. third screening process results - option ranking

Johannesburg: D.A.D.F. first, second and third screening process results — ranking of
options

Johannesburg: D.A.D.F. first screening process results — option ranking
Johannesburg: D.A.D.F. second screening process results — option ranking
Johannesburg: D.A.D.F. third screening process results — option ranking

Institutional framework
(interventions)

supporting sectoral strategies, plans and programmes

Measures recommended for consideration as part of the T.C.M.P.

All appendices are contained on a CD placed in a CD sleeve bound at the back of the thesis

following page 328.

Content (continued) ix




List of Figures

Figure 1.1
Figure 1.2
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5

Figure 4.6

Figure 4.7
Figure 4.8
Figure 4.9
Figure 4.10
Figure 4.11
Figure 4.12

Figure 4.13
Figure 4.14
Figure 4.15
Figure 4.16
Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6

Conceptual model of the research process

Structure of thesis .

Structural components of Chapter 2

Transport trends against GDP: 1995 — 2005

Average annual time spent travelling by mode: 35 countries 1986 to 2003.
European comparison of modal trends in freight transport: 1995 and 2005
Components of Chapter 3

Approaches to problem identification

Objectives measuring the achievement of sustainability .

Three-level hierarchical indicator pyramid

Components of sustainable development.

Barriers to strategy integration

The logical structure

Issues to be investigated.

Components of Chapter 4

Dimensions of sustainable development achieving full overlap

A generalised administrative and institutional structure supporting planning
General components of the South African planning system

Components of IDP relevant to traffic congestion reduction and its link

to TDM, TSM and LUM . . . . .
Weaving together the components of IDP, TDM, TSM and LUM

forging a Traffic Congestion Management Plan .

Positioning a Traffic Congestion Management Plan within the IDP process
Minimum contents of a CITP

Measures-objective tool .

Environmental management decision support tools

Instruments according to relative location within strategic planning
Sequence of actions and assessments within a tiered planning and
assessment system

Stages in the ETA Process

Arnstein’s Ladder of Participation

Stakeholders to be involved in public participation

Issues to be investigated.

Research strategy

World map

Three phases of survey data analysis

The broad case study strategy . . . .
Geographical location of Cape Town and Johannesburg within South Africa

Locality map of Cape Town and its bordering municipalities

Content (continued)

11
12
18
18
19
30
35
37
46
47
56
58
59
60
61
62
72

73

73
74
76
82
90
91

91

95

98

101
112
115
120
126
129
130
132



Figure 5.7
Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4
Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8
Figure 6.9
Figure 6.10
Figure 6.11
Figure 6.12
Figure 6.13
Figure 6.14
Figure 6.15
4Figure 6.16
Figure 6.17
Figure 6.18
Figure 6.19
Figure 6.20
Figure 6.21

Figure 6.22
Figure 7.1

Locality map of Johannesburg and its bordering municipalities
Components of Chapter 6

Survey response rate

National planning and engineering departments response in terms of
country development stage

Land-use and Transport Planning Consultants response rate in terms of
country type.

Overall stakeholder perception of objectives importance to achieving
sustainability

Overall support and appropriateness of criteria measuring the extent to
which the economy objective has been achieved .

Overall support and appropriateness of criteria measuring the extent to
which the liveable streets and neighbourhoods objective has been achieved
Overall support and appropriateness of criteria measuring the extent to which
the protection of the environment objective has been achieved

Overall support and appropriateness of criteria measuring the extent to which
the equity and social inclusion objective has been achieved

Overall support and appropriateness of criteria measuring the extent to which
the safety objective has been achieved

Overall support and appropriateness of criteria measuring the extent

to which the integration objective has been achieved

Overall support and appropriateness of criteria measuring the extent to
which the accessibility objective has been achieved

Support and appropriateness of indicators measuring the extent to

which the economy objective has been achieved .

Support and appropriateness of indicators measuring the extent to which
the liveable streets and neighbourhoods objective has been achieved
Support and appropriateness of indicators measuring the extent to which
the protection of the environment objective has been achieved

Support and appropriateness of indicators measuring the extent to which
the equity and social inclusion objective has been achieved

Support and appropriateness of indicators measuring the extent to

which the safety objective has been achieved

Support and appropriateness of indicators measuring the extent to which
the accessibility objective has been achieved

Support and appropriateness of indicators measuring the extent to which
the integration objective has been achieved

Preferred indicators quantified with money values

Preferred indicators quantified without money values

Preferred qualitative indicators .

Research reference: purpose and objectives of research

Content (continued)

133

139

140

140

142

144

147

147

148

148

148

148

148

150

150

150

150

150

151

151

153

153

153
175




Figure 7.2
Figure 7.3
Figure 7.4
Figure 7.5

Figure 7.6
Figure 7.7

Figure 7.8
Figure 8.1
Figure 8.2
Figure 8.3
Figure 8.4
Figure 8.5
Figure 8.6
Figure 8.7
Figure 8.8
Figure 8.9

Figure 10.1

Figure 10.2

Figure 10.3
Figure 10.4
Figure 10.5
Figure 10.6
Figure 10.7
Figure 10.8

Figure 10.9
Figure 10.10

Figure 10.11
Figure 10.12

Components covered by section 7.3

Land-use and transport policy measures .

Components covered by section 7.5

Stated vertical, horizontal and cross-sectoral integration among
Governmental Departments

A Traffic Congestion Management Plan within the IDP process .

Primary building blocks for the construction of the DADF and secondary

building blocks for the testing of the D.A.D.F.

The operation of the D.A.D.F.

Structural content of Chapter 8 . . .

Locality of Cape Town and Johannesburg with South Africa
Locality map of Cape Town and its bordering municipalities
Locality map of Johannesburg and its bordering municipalities

Cape Town motorway system

Johannesburg motorway system .

Gautrain rapid rail link .

Stakeholder participation rate

Aligning the integrated strategies of Cape Town and Johannesburg to
stakeholder identified corrective measures . .
Positioning the T.C.M.P. along with the existing 7 plans required by
the National Land Transport Transition Act .
Positioning the T.C.M.P. within South African planning in the context
of an IDP . . . . .

Amending Phase 1 of the IDP to accommodate the T.C.M.P.
Amending Phase 2 of the IDP to accommodate the T.CM.P.
Amending Phase 3 of the IDP to accommodate the T.C.M.P.
Amending Phase 4 of the IDP to accommodate the T.C.M.P.

Phase 5 of the IDP

Structure and components of a T.C.M.P. planning process and its
alignment to IDP phases.

Approach to identifying where traffic congestion occurs . .
Transposing T.C.M.P. process outputs into D.A.D.F. equivalent higher
order sub-ordinate objectives

A simplistic T.C.M.P. project programme

Recommended performance indicators measuring traffic congestion

levels

Content (continued)

176
185
194

195
198

200
201
206
206
207
207
211
211
212
214

238

259

261
265
267
268
269
270

274
283

291
294

297

xii



List of Tables

Table 2.1 Comparative statistics reflecting real GDP growth rate between 2004

and 2006. . . . . . . . . 15
Table 2.2 Average annual distance travelled by mode: 35 country average 1986 to 2003 16
Table 2.3 Comparative road and rail infrastructure statistics: 1995 and 2003. . 16
Table 2.4 Comparison of modal trends in passenger transport: Europe 1992 and 2002 17
Table 2.5 Journey distance per person per year by main mode and purpose for

35 countries: 1997 . . . . . . . 17
Table 2.6 “Smart Growth” strategies . . . . . . 27
Table 2.7 Comparing the goals, objectives and principles of “Smart Growth”,

New Realism and Integration . . . . . . 28
Table 3.1 List of objectives and associated criteria . . . . . 43
Table 3.2 Sustainable development indicator framework . . . . 47
Table 3.3 Decomposing dimensions, elements and concerns . . . 51
Table 3.4 Objectives, criteria and output indicators. . . . . 51
Table 3.5 Baselines, thresholds and targets. . . . . . 52
Table 3.6 List of exogenous and endogenous variables . . . . 54
Table 4.1 Land-use measures . . . . . . . 78
Table 4.2 Transportation supply measures . . . . . . 79
Table 4.3 Demand management measures . . . . . . 80
Table 4.4 Exogenous and endogenous variables and their respective guidelines

and technical considerations . . . . . . 83
Table 4.5 Stakeholder involvement and the level of governance . . . 101
Table 4.6 Techniques to encourage public involvement . . . . 102
Table 5.1 Country classification . . . . . . . 119
Table 5.2 National planning and engineering department sample . . . 121
Table 5.3 Pool of countries for consultant selection . . . . 124
Table 5.4 Environmental interest group interview schedule. . . . 125
Table 5.5 City of Cape Town and City of Johannesburg Metropolitan Municipality:

Planning and Highway Authority focus group interview schedule. . 134
Table 5.6 Provincial planning Authority and National and Provincial highway

Authority focus group interview schedule . . . . 134
Table 5.7 Land-use and transport planning consultant focus group interview schedule 134
Table 5.8 Organised local management in transport matters . . . 135
Table 6.1 National planning and engineering departments response rate in terms

of departmental responsibilities and stage of country development (n=187) 140
Table 6.2 Type of responsibility over departmental functions . . . 141
Table 6.3 Consultant’s response rate by discipline and country type (n = 725) . 142
Table 6.4 Extent to which consultants decision making is influenced by

different levels of government . . . . . . 142

Content (continued) xiii




Table 6.5 Overall stakeholder perception of objective importance to achieving

sustainability . . . . . . . . 144
Table 6.6 Statistics assessing the relationship between revealed objective importance

and developed and developing countries . . . . . 146
Table 6.7 Importance and or preference assigned to each exogenous variable (n= 912) 155
Table 6.8 Importance and or preference assigned to each endogenous variable . 156
Table 6.9 Responses on effectiveness, appropriateness and good science of guidelines

and technical considerations assessing exogenous and endogenous variables 157
Table 6.10 Revealed preference of important and effective land-use management

measures (n = 915) . . . . . . . 159
Table 6.11 Revealed preference of important and effective transportation

supply management measures (n = 915). . . . . 160
Table 6.12 Revealed preference of important and effective transportation

demand management measures (n = 915) . . . . 160
Table 6.13 Revealed preference of important and effective “Smart Growth”

measures (n = 915) . . . . . . . 161

Table 6.14 Revealed preference of importance and effectiveness of TDM, TSM,

LUM and “Smart Growth” measures in developed countries . . 162
Table 6.15 Revealed preference of importance and effectiveness of TDM, TSM,

LUM and “Smart Growth” measures in developing countries . . 163
Table 6.16 Revealed preference of importance and effectiveness of TDM, TSM,

LUM and “Smart Growth” measures in least developed countries. . 164
Table 6.17 The extent to which barriers impact on the ability to implement or modify

measures . . . . . . . . 167
Table 6.18 The extent to which barriers impact on the ability to implement or

modify measures in developed countries . . . . . 167
Table 6.19 The extent to which barriers impact on the ability to implement or

modify measures in developing countries . . . . 167
Table 6.20 The extent to which barriers impact on the ability to implement or

modify measures in the least developed countries . . . 168
Table 6.21 Pair-wise correlation between barriers impacting on the ability to

implement or modify measures and the development stage of a country . 170
Table 6.22 Statistical significance of correlation between barriers impacting

on the ability to implement or modify measures and the development

stage of a country . . . . . . 171
Table 6.23 Departmental responsibility over key TDM, TSM and LUM measures

(n=187) . . . . . . . . 172
Table 6.24 Levels of governance deemed most appropriate for the implementation

of TDM, TSM and LUM measures (n=187) . . . . 172
Table 7.1 Comparing selected industry implemented objectives to identified

sustainability objectives . . . . . . . 179

Content (continued) xiv



Table 7.2
Table 7.3
Table 7.4
Table 7.5
Table 7.6

Table 7.7

Table 7.8

Table 7.9

Table 7.10

Table 8.1

Table 8.2

Table 8.3

Table 8.4

Table 8.5

Table 8.6

Table 8.7

Table 8.8

Table 8.9

Table 10.1

Table 10.2

Table 10.3

Table 10.4

Table 10.5

Table 10.6

Table 10.7

Criteria to be uploaded into the D.A.D.F.
Indicators to be used in structuring the D.A.D.F. .

Performance indicators to be used in structuring the D.A.D.F.

Exogenous and endogenous variables to be used in structuring the D.A.D.F.

List of final endogenous and exogenous variables and associated guidelines
and technical considerations to be used in structuring the D.A.D.F.
Revealed preference of the most effective and appropriate measures
implemented to deal with traffic congestion disaggregated by country type
Key findings about achieving sustainability

Key findings about land-use and transport policy measures

Key findings about administrative and institutional frameworks

Cape Town and Johannesburg comparison; highest scores achieved.
Cape Town and Johannesburg comparison: highest weights assigned to
variables

Cape Town’s strategic objectives

Johannesburg’s strategic objectives

Cape Town and Johannesburg’s transport and development challenges
Strategies to overcome some of the challenges facing Cape Town and
Johannesburg

Cape Town and Johannesburg: TSM measures supporting infrastructure
aspirations

Aligning the strategic objectives of Cape Town and Johannesburg

with their selected options . . .

Options to address distorted spatial and infrastructural configurations
and inequality and disparities

Interventions most closely associated with the implementation of

IDPs in support of strategy integration

Assessing the extent to which the key components of the South African
planning system contribute to achieving integrated strategies

The benefits and costs to be considered in establishing and operating an
ISU

Transport system data considerations

Elements to be considered in reviewing local spatial needs
Interventions relevant to the Local or Metropolitan Authority to be
reviewed as part of the strategic content analysis .

Level of Service expressed as delay per vehicle at intersections

Content (continued)

180
180
182
183

184

190

199

199

199

216

217

221

222

223

226

230

231

233

256

257

272

278

280

281
287

XV



Chapter | Introduction

CHAPTER 1
INTRODUCTION

1.1 Orientation and study limitations

The traditional urban transport planning process has given rise to unsustainable transport systems. Higher
car ownership levels, more and longer trips and the provision of less public transport are direct outcomes
of traditional planning. This has brought about astronomical community costs in terms of road fatalities
and injuries, traffic congestion, costs to the economy, massive capital investment and environmental
degradation. The failure to integrate land-use and transport in traditional transport planning in cities has
resulted in a declining share of public transport and the ever increasing dominance of the private car
closely associated with increased emission levels and environmental degradation. Growing road based
traffic congestion is, therefore, recognised as a major problem as road-user demand keeps outstripping the

supply of road infrastructure.

The relationship between land-use and transport networks has a fundamental influence on the overall
level of demand for travel, patronage of various travel modes, accessibility, travel distances and the cost
of travel as well as on the ongoing cost of providing essential infrastructure and services. The lack of
transport and land-use integration has indeed had adverse effects on the environment, on people’s welfare

and on continued sustainable development.

Despite this negative prognosis, the implementation of a wide variety of land-use and transport measures
has been proposed in order to force greater co-operation between land-use and transport. Three main
streams of intervention have evolved over the past two decades and have been applied with varying
degrees of success originating from a supply-side paradigm, a demand-side paradigm and land-use
management initiatives - all having the ability to reduce road based traffic congestion one way or another.
As decision-makers are increasingly concerned about the environmental impact of planning proposals and
as it is considered important to devise approaches to planning that enable joined-up decision making
across a variety of sectors, the debates in recent years have focused on policy integration - developing

integrated packages to overcome a wide range of transport and spatial planning externalities.

This concept, labelled New Realism, demands that transport and land-use measures and elements of
environmental management be integrated in the form of a package approach so as to get the most out of
the transport system in accessing spatially dispersed destinations. As it is not sustainable to implement a
variety of measures on a piecemeal basis when tackling urban traffic problems, integration of the
measures has been proposed which encourages the decision-maker to integrate the many measures at

his/her disposal forcing greater synergy where the sum of the total impacts is greater than that of the
1
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individual impacts. The difficulty lies in identifying the right mix of measures to be applied to particular
local conditions for inclusion in the package or strategy when trying to manage or reduce traffic
congestion. Whilst the developed world is increasing, using packages of options to integrate transport and
land-use management strategies in a general sense in order to deliver sustainable transport facilities and
services as well as spatial development patterns, little has been done to integrate the three streams of
intervention using a decision framework when deciding which policy measures are best suited to

alleviating site specific traffic congestion.

To this end the study is built on the premise that developing integrated strategies aimed specifically at
reducing road based traffic congestion is no longer an option but an essential requirement if traffic
congestion reduction and sustainable communities are to be left as the legacy of today’s planners. In
recent years growing emphasis has been placed on demand management when dealing with congestion
problems and planners have found themselves hard-pressed to persuade the public that it should pay for a
driving privilege, which until recently, has been virtually free and often viewed as an inviolable right. But
with mounting pressure from the environmentally conscious public and with the growing discontent that
stems from unconscionably long commute times and growing concerns over simply carrying on “building
our way out of congestion”, the tide of public opinion seems poised to turn. A robust and defendable
mechanism that allows decision-makers to select from a wide variety of measures those most applicable
and appropriate to their local conditions and circumstances in managing road based traffic congestion is

desperately needed - one which considers all the dimensions of sustainable development.

To this end the theme of this study is to identify the considerations and components necessary to develop
a Dynamic Adaptive Decision Framework (D.A.D.F.) or operational process that allows policy-makers to
do just that - select the measures most applicable and appropriate to site specific conditions and
circumstances in developing integrated strategies to manage exclusively road based traffic congestion. In
going beyond merely developing a useful process that integrates transportation and land-use management
strategies, the research is poised to test the D.A.D.F.’s effectiveness and/or usefulness and ultimately
assess and recommend it to be positioned on merit within the planning system as part of a Traffic

Congestion Management Plan.

In demarcating the focus of the study and setting out its limitations it is recognised that whilst traffic
congestion may present a much wider context that includes other modes of transport such as pedestrian
congestion, cycle congestion, specific vehicle type congestion and congestion caused by trip purpose etc.,
the study focuses on road based traffic congestion (hereafter referred to only as traffic congestion) caused
mainly by the private car. Reducing car related traffic congestion is one of many strategic transport
objectives; it is not the intention of the study to elevate the reduction of car related traffic congestion as a
strategic transport objective to a level above other strategic transport objectives such as the reduction of

travel cost, travel time or the reduction of pollution etc. The integrated strategies produced as output from

2
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the D.A.D.F. and indeed the results of the study are not envisaged as all inclusive solutions to traffic
congestion problems or as an answer to all strategic transport objectives, rather they form an important

component in the search for solutions to the many strategic urban transport problems we face today.

1.2 Previous research and existing shortcomings

The complexities faced by transport professionals, planners, environmentalists and economists in
delivering an integrated strategy to alleviate traffic congestion is an enormous challenge when they have
to live up to a vision of a transport and land-use system that supports sustainable development, economic
prosperity, environmental benefits and social inclusion. The concept of developing integrated strategies as
an overarching approach to transport and land-use integration is not a new one - attempts have been made
to this end with varying degrees of success and for various purposes. However, less empirical work has
been carried out to show whether progress has been made in developing integrated strategies aimed at

traffic congestion reduction per se (Geerlings, 2003:187).

Previous research on the topic of policy or strategy integration is mainly technical and focuses on policy
options, instruments or assessment methods, rather than on decision-making processes and/or
implementation issues; little attention has been given to organisational and/or institutional aspects of
policy integration and how these relate to theories from organisational, policy or political sciences.
Indeed, where such studies have been undertaken they reflect significant international differences in the
ways in which countries perceive and respond to traffic problems and subsequently the manner whereby
they develop approaches that integrate transport and land-use, suggesting that policy integration has
varying degrees of success (Abu-Lebdeh and Benekohal, 2003:110-111; Button, 1994:289). However,
apart from the differences in approach, there is widespread acceptance that integrating decisions across
land-use planning, transport and environmental policy is crucial for sustainable development - this at least

is a shared vision.

Over the last decade the approach to transport and land-use integration as a means of evaluating resulting
strategies has been developed and accepted into practice as shown by major UK studies of cities such as
London (May and Gardner, 1990:274-275), Birmingham (Wenban-Smith et al, 1990a,b) and Edinburgh
(May et al., 1992). These studies have demonstrated that when an integrated approach in which
infrastructure provision, management of existing infrastructure and pricing of use of that infrastructure

are co-ordinated, the scale of urban transport problems can be significantly reduced.

These developments led indirectly, particularly through the experience in Birmingham, to the introduction
of the Package Approach for urban transport funding (May, 1994) and more directly to the development

of the Common Appraisal Framework for assessing Package Approach bids, providing a consistent means




Chapter 1 Introduction

of evaluating the wide ranging types of measure which might be included in such a package. The Package
Approach is aimed at integrating general transport and planning measures into coherent feasible packages
in order to achieve transport policy objectives conducive to sustainable development. A shortcoming of
the UK Package Approach and the Common Appraisal Framework is that they were not designed to deal
specifically with the reduction of traffic congestion per se, but rather to provide a consistent means to
evaluate the wide ranging types of measures which might be included within a more general package of
transport measures, on the basis of predicting their effects. And so the Package Approach does not
identify the measures needed to form part of an integrated approach based on site specific conditions

which is a requirement if strategies are to deal with site specific traffic problems.

Another difficulty experienced by policy-makers is that of reaching consensus over the right mix of
TDM, TSM and LUM policy measures to be included in integrated strategies (Shiftan et al., 2003:323).
When promoting greater efficiency and sustainable development the challenge many policy-makers face
is that of knowing which measures to apply in particular local conditions and situations (Meyer, 1997:15;

Firman, 2004:353) and how to integrate them.

Whilst many researchers accept this prognosis, little progress has been made in providing a decision
framework enabling decision-makers to select the optimal measures best suited to site specific conditions
and which encourage sustainable development from a menu (Bell, 1995:78). In support of this statement,
Litman (2000:2) cites recent research in the UK, USA and Canada, which underlines the need for
developing a holistic decision framework enabling optimal integration in the context of the New Realism

and Smart Growth ideologies in transport.

A key further shortcoming in producing integrated strategies, both in general and in particular those
which can reduce traffic congestion, is the lack of policy co-ordination and integration. Such co-
ordination and integration are essential to ensure that packages of complementary policies, rather than
single measures, are implemented. The danger lies in the strictly sectoral approach to implementing
TDM, TSM and LUM policies (Geerlings, 2003:187) which has been the case in the past. While it is
possible to formulate feasible integrated strategies, very few studies have been able to demonstrate that
transport or planning policy measures alone will achieve a sustainable situation or indeed reduce traffic

congestion.

At the local or regional level, the lack of a co-ordinated planning process for all transport (road and public
transport), land-use and environmental considerations results in a segmented approach to policy-making,
critically affecting the development and implementation of comprehensive, integrated plans addressing all
aspects of urban travel and spatial development. Furthermore, a lack of co-ordination of urban travel and
land-use policy among constituent municipalities in a metropolitan area may also result in serious

organisational problems and inefficiencies in, for example, the provision of public transport services.
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Turning to current practice in developing and perhaps implementing integrated strategies the World Bank
reports that cities in the least developed and in developing countries (without singling any out) are unable,
for whatever reason, to plan transport systems, manage travel demand, relate land-use and transport and
to provide adequate resources for transport. As a result they suffer from transport problems such as (i)
increasing traffic congestion (ii) declining attractiveness of road based public transport (iii) increasingly
high costs of travel (iv) high levels of (road) accidents and (v) increasing road traffic related emissions
and atmospheric pollution (Cracknell, 2000:1). These findings demonstrate that the development of
integrated strategies within the context of traffic congestion reduction is not being given enough thought

in the least developed and in developing countries.

The developed world has had more success in integrating TDM, TSM and LUM measures as the
examples below suggest. Stewart and Pringle (1997:1211) and Lim (1997:1193) report that Toronto and
Vancouver in Canada have been able to achieve an enviable level of public transport use as a result of
historical success in maintaining an effective public transport system and integrating public transport
policies with LUM. Verhetsel (2001:111-112) reports that a number of planning and infrastructure
measures taken in Antwerp (Belgium) are aimed at alleviating traffic congestion. The measures
implemented are mainly TSM and LUM measures. Halden (2002:313) reports the successful application
of access management aimed at integrating land-use and transport policies in Edinburgh and the Lothians
in Scotland. There are also indications of LUM successes in Korea in the imposition of development
restrictions which have resulted in clustered demand around Seoul, special land assembly in Shanghai and
Bombay and new cluster development in Bangkok aimed at reducing congestion (Gakenheimer,
1999:684).

Sim et al. (2001:339) report the successful integration of TDM, LUM and TSM in Singapore and that its
success in alleviating severe traffic congestion is due to its comprehensive and highly integrated policy
measures. The only other two cities experiencing similar success are Curitiba (Brazil) and the Lao
People’s Democratic Republic (Rabinovitch, 1996:51; Sawathvong, 2004:553). Their success also lies in
comprehensive and highly co-ordinated land transport policies, which combine the integration of land-use

and transport planning with demand management measures.

Current practices suggest that integrating transport and land-use strategies to alleviate traffic congestion is
a concept that is alien to many policy makers and that it is not occurring on a wide enough scale. And so
authors such as Rabinovitch (1996:51), Sawathvong (2004:553) and Badoe (2003:235) acknowledge that
rather than applying various congestion reducing instruments on a piecemeal basis an integrated approach
is desperately needed. Barredo and Demicheli (2003:297) and Banister (1999:313) go further, suggesting
that an integrated strategy will address the real cause of congestion problems rather than their symptoms
or consequences. Where strategies are being integrated the problem lies in the lack of a framework to

facilitate the selection of those measures most appropriate to site specific conditions.
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From this point of view there is indeed a growing consensus for radical change emphasising the need for
joined-up action across different areas of TDM, TSM and LUM policy application (Department for
Transport, 2004a) as well as a process or tool that guides policy-makers when selecting the appropriate
measures suitable for their local conditions. Transport policy must engage increasingly with other sectors
to deliver a truly integrated approach and to move towards a New Realism (Goodwin et al., 1991) in
transport. The integrated strategies of the future must be cast in a major role that cuts across many policy
areas {(Hine, 2000:175). Only the development of highly integrated strategies with a clear decision
framework has the potential to address the core of the problem (Potter and Skinner, 2000:275).

1.3 Problem statement

Having briefly described the previous research into strategy integration and having identified some of the

main shortcomings, the problem to be solved is formulated as follows:

. Urban road based traffic congestion is an unsatisfactory situation in major cities, as road capacity
does not increase in the same proportion as the volume of traffic, resulting in a wide variety of

adverse consequences and impacts.

° Transport trends and international practices suggest TDM, TSM, LUM and “Smart Growth”
measures employed to deal with traffic congestion are not integrated specifically to reduce traffic

congestion whilst progressing sustainable development.

o Current literature has not singled out a qualitative methodology or process that provides a logical
decision framework allowing co-ordinated decision-making in selecting the TDM, TSM, LUM and
“Smart Growth” measures, most appropriate for dealing with local (site specific) traffic congestion
conditions whilst considering local spatial development patterns, existing transport infrastructure

and policy objectives.
1.4 Research question

The following central research question has been formulated to address the problem statement:

What components have to be built into a dynamic adaptive decision framework to provide a
process capable of selecting the most effective and appropriate combination of measures to reduce

traffic congestion at specific local conditions whilst encouraging sustainable development?
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The research question is more general and not in itself answerable because of its generality. For this

reason the study and especially the data-gathering process will be guided by 13 more specific research

questions presented below.

10.

11.

12.
13.

Which TSM, TDM and LUM policy approaches are generally expected to reduce traffic congestion
when considering economic, social, infrastructure and transport goals and objectives?

Which elements of “Smart Growth” and the New Realism paradigm should be incorporated into the
framework?

Which policy measures will be acceptable, feasible and sustainable and most conducive to
achieving the decision-maker’s goals and objectives under prevailing local conditions?

What relationship exists between the application of policy measures and the development stage of a
country?

Which variables and technical considerations, exogenous and endogenous to the transport system
should be used to describe the problems, concerns and local conditions?

What circumstances or local conditions should prevail, warranting specific types of intervention in
deciding between alternative policy options?

Which objectives and sub-objectives, criteria and indicators should be applied in measuring the
feasibility of formulated strategies when they are a function of the overall predetermined project
goals and objectives?

Which policy objectives are conducive to integration aimed at congestion reduction and
sustainability?

Which criteria and indicators should be used to assess the extent to which policy measures
contribute to sustainable development?

Do the criteria and indicators used to assess the extent to which policy measures contribute to
sustainable development differ between the least developed, developing and developed countries?
Which performance indicators should be considered in measuring or evaluating the success of an
integrated strategy?

What barriers exist to implementing policy measures?

Will mobility and accessibility increase in urban areas when LUM, TDM and TSM policy measures

are integrated?

1.5 Research aims and objectives

In answering the research question the research aims to:

@

develop a Dynamic Adaptive Decision Framework (D.A.D.F.) as a tool to integrate various TDM,

TSM, LUM and “Smart Growth” measures to help reduce existing over-saturated road conditions

and their future occurrence.
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(iD)

(iif)

(iv)
™)

identify the elements required to be built into a D.AD.F. by examining the considerations to be
taken into account when planning for sustainability as well as the components of the planning

system so as to establish whether and where integrated strategies can be connected to it.

produce a decision framework or process recognising local conditions, constraints and
circumstances capable of identifying those measures most appropriate to dealing with local traffic

congestion through an integrated strategy.
apply the decision framework to a case study.

formulate plausible recommendations on ways to position the D.A.D.F. within the planning system.

In achieving these more general aims it is a requirement to work towards the following research

objectives:

(i) identify TDM, TSM and LUM measures that have a successful track record in reducing traffic
congestion.

(i) identify and critically evaluate the elements of “Smart Growth” and New Realism proving effective
in reducing traffic congestion.

(iii) determine which policy measures are most conducive to achieving the decision-maker’s goals and
objectives under specific conditions.

(iv) determine whether a relationship exists between the development stage of a country and the policy
measures deemed most effective and applicable to their conditions.

(v) determine the variables, endogenous and exogenous, to the transport system that should be used to
describe the local setting, problems and conditions that would help select the most appropriate
measures for a particular local area.

(vi) identify the objectives conducive to integration aimed at congestion reduction and sustainability.

(vii) determine whether the criteria and indicators used to measure the extent to which policy measures
contribute to sustainable development differ between the least developed, developing and
developed countries.

(viii) identify performance indicators to measure the success of a congestion-reducing integrated strategy.

(ix) identify potential barriers to policy implementation.

(x) assess the purpose and context of ITPs and IDPs to establish whether it is feasible to connect the
D.A.D.F. to them and more generally to the planning system.

(xi) structure the decision framework.

(xii) apply the decision framework to a case study.

(xiii) determine the anticipated value of the decision framework by positioning its output within a case
study.

(xiv) determine whether the decision framework will increase mobility and accessibility in urban areas.

(xv) solve the research problem and formulate plausible recommendations.

8
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1.6 Method of investigation

Figure 1.1 illustrates the conceptual model of the research process, summarising the method of

Investigation followed.
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Figure 1.1 Conceptual model of the research process
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The study will have a grounded theory and expleoratory design representing the overall approach that
implements the research strategy. It is initiated by undertaking desk research, whereby a thorough
literature review will be undertaken in relation to the research aims, objectives and questions, reporting a
well-integrated review of the issues of concern and reporting any gaps. The information, viewpoints and
insights obtained from primary sources are used to contribute towards clarifying arguments which are
discussed and developed and to confirm or disprove the views and findings of the research and form part

of the critical discussion with such authors.

In achieving the research objectives and solving the research problem the main drive behind the study is a
two stage empirical investigation where data is collected using a survey and case study. The survey is
intended to collect data components relevant to identified gaps in developing a D.A.D.F. and to explain
other relevant issues of concern. The case study is aimed at collecting data capable of testing the
D.AD.F.’s ability to produce integrated strategies aimed at traffic congestion reduction suitable to local
conditions and within the context of local prevailing development challenges and objectives. Both stages
of the empirical investigation will be characterised by the analysis of survey and case study data,

reporting and interpreting their results.

Once the survey has been copducted its results will be interpreted and positioned within the literature
survey, conclusions will be drawn and inferences made in order to construct the D.A.ID.F. In addition, the
first stage of the study will also (i) assess planning’s administrative and institutional framework in
identifying the appropriate level of governance at which integrated strategies should be implemented and
(ii) assess the perceived value of linking integrated strategies to either [TPs or IDPs via a D.A.D.F. as part
of a Traffic Congestion Management Plan (T.C.M.P.).

During the second stage of the research a case study will be carried out to gather relevant data to test the
D.AD.F.’s ability to produce integrated strategies. Once case study data has been collected it will be
analysed, reported and interpreted. This is followed by statistically analysing and uploading the data into
the D.AD.F. The D.A.D.F.’s results will be transposed into integrated strategies for the case study cities.
These results will be interpreted against a literature check and positioned within the considerations and
development challenges experienced in both case study cities. In this way the research results and the
analysed data will be connected to the literature thereby verifving certain arguments, concepts and
findings in contributing towards the internal validity of the findings. Finally, conclusions will be drawn
and recommendations made, demonstrating how the D.AD.F. could be positioned within the South

African planning system through the introduction of a T.C.M.P.
1.7 Structure of the thesis

Figure 1.2 below sets out the structure of the thesis. Chapter | introduces the reader to the topic of

discussion, what previous work has already been done, what the problems are and why they are being

10
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investigated. Chapter 2 reports the case for strategy integration. Chapter 3 examines the considerations to
be taken into account when planning for sustainability and highlights the gaps in the current literature.
Chapter 4 transposes the dimensions of sustainability into planning components and explores whether and
where integrated strategies can be connected to them and also identifies some existing gaps. Chapter 5

explains the methodology of the research in more detail.

Chapter 6 reports the results of the survey and Chapter 7 discusses and interprets these resuits. Chapter 8
reports and interprets the case study results in establishing the D.A.D.F.’s scope to produce integrated
strategies and how well they can be positioned within the case study cities’ context and development
considerations. Chapter 9 subsequently provides an overview of the main findings and results,

conclusions and insights made. Finally, Chapter 10 outlines the recommendations made by this study.

Figure 1.2 Structure of thesis
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CHAPTER 2
THE CASE FOR STRATEGY INTEGRATION

2.1 Introduction

The aim of this chapter is to evaluate, critically discuss and argue the case for Transportation Demand
Management (TDM), Transportation Supply Management (TSM), and Land-use Management (LUM)
strategy integration. The discussion is structured as illustrated by Figure 2.1,

~ Transport and the environment
in which it operates
» Transport trends

. Positioning
congestion as an
_area-wide multi
-modal
- phenomenon

~ Conclusion

Ch);pter‘z‘ ‘

#» New Realism

» Smant growth

» Comparison between “Smart
Growth”, New Realism and
Integration

» Recem development in policy
integration
» Integration in practice

o Non-integration

o Partial integration
o Full integration

Figure 2.1 Structural components of Chapter 2

2.2 Positioning congestion as an area-wide multi-modal
phenomenon

2.2.1 Transport and the environment in which it operates

A fundamental axiom in transport planning is that of transportation being a “derived demand”, that is,
people rarely “consume” transportation for the pleasure of movement per se, but rather travel in order to
reach opportunities (social, leisure and economic interaction) available at destinations (Martinez,
1995:457). Indeed, the spatial separation of human activities creates the need for mobility and
accessibility and the transportation of goods. Because of its pervasive nature it occupies a key position in

the fabric of modern-day urban conurbations. As a result, the provision and use of transport infrastructure
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affects and interacts with our socio-economical wellbeing, the economy, the environment, politics and the
way in which spatial development occurs. Because of the pervasiveness of transport, the provision and

solutions to transport problems have a major influence on people’s lives (O Flaherty, 2005:2).

Developing a clear understanding regarding the link between transport, the economy and land-use
development is difficult. Asking questions about that relationship, challenges a fundamental and obvious
assumption: that economic growth, the need for movement and the need to invest to facilitate that
movement go hand in hand. It is therefore necessary to consider the impact of proposals to invest in

infrastructure or adopting traffic reduction measures on economic growth.

On the social front a more dispersed society has been facilitated by spatial planning, housing and
economic development policies that allow towns and cities to grow encouraging peripheral developments,
which are often only accessible by car. More flexible working practices creates a workforce more willing
to live further away from its place of employment, resulting in increased average commuting distances.
Although the freedom of movement has given society the mechanism to travel greater distances there is a

public awareness that communities must develop in a sustainable way.

For this reason society places a premium on the interactions between socio-economical wellbeing,
economic growth, the environment and the need to develop land that enhances connectivity, facilitating
movement and economic progress. In many instances the public awareness of the effects of transport
schemes are reflected in the constraints which they impose (through public participation in the planning
process) on the development and evaluation of infrastructure proposals; that is, generally they must be
analytically based, economically sound, socially credible, environmentally sensitive, politically

acceptable and public tnquiry proof.

As Basiago (1999:145) and many other environmentalists will point out, there is widespread public
concern about the global and local damage caused to the environment by the transport sector.
Environmental degradation, noise pollution, vibration, air pollution, visual intrusion and road accidents
leading to loss of life are but a few examples of the way in which transport schemes and the development
of land affects the environment. Because of this cause-effect phenomenon the impact on the environment
must be considered in the development of all transport improvement or schemes. Any scheme which
changes traffic patterns will have an effect on the environment, even if mitigating measures are
implemented to alleviate some environmental pressure. Consequently, as Hope and Lekorwe (1999:884)
suggests planners have to rely on planning as the guiding mechanism to steer development away from
vulnerable ecosystems. Moreover, planning is tasked with striking a balance between increasing travel
demand, the need to provide infrastructure that is environmentally acceptable and to sustain accessibility,
mobility and economic growth whilst providing and ensuring social integration and livable

neighbourhoods.
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Of equal relevance is the relationship between transport and politics. There are good reasons why any
government as a political facilitator should seek to have a thorough understanding of the nature and
importance of the relationship between spatial development and the provision of transport that facilitates
movement and interaction. Governments are usually committed to promoting sustainable development
whilst embracing environmental, economic and social objectives. As key players in planning and
transport strategy formulation they need to be mindful of the interrelationship between transport, the
economy, the needs of socicty and land-use planning considerations when deciding on efficient transport
and planning strategies in meeting this commitment. In order to ensure economically efficient and
effective decision-making the justification for traffic regulation strategies must in tum be as robust as

possible while taking into consideration their impact on other areas.

Because urban systems are extremely complex involving social, economic and environmental dimensions,
there is an inherently stable relationship among these dimensions in any urban or rural area which has a
direct bearing on the way the system operates and how productive it is. No matter how efficient or
inefficient, how equitable or inequitable, or how effective or ineffective the system is, this stability makes
it extremely difficult to change. To do so requires planned intervention involving the reassessment of all
policy variables - regulatory, pricing and investment - which are able to influence change in the spatial
distribution of land-use activities, the performance of the transport system and road user behaviour as

well as the interrelationship between them.

Clearly the provision of transport systems connecting a dispersed society, public functions and economic
activity are interrelated with spatial development as Geerlings and Stead (2003:187) confirm. As such the
aim generally is to devise new ways of planning development which would make it possible to develop
sustainable transport systems to serve our future needs apnd facilitate g healthy economy. And so, it is
increasingly urgent to create policy integration across the area of land-use planning, transport and
environmental policy and to encourage acceptance that integrating decisions across these sectors is crucial
to sustainable development - a notion supported by authors such as Begg and Gray (2004:156), Irving and
Moncrieff (2004:47) and other proponents of sustainable development.

2.2.2 Transport trends

This section provides some broad comparisons between transport trends in major industrialised countries.
Due to the many constraints in arriving at a level playing field (such as the availability of comparable
data, differences in the statistical methods and definitions used and availability of recent data) in
measuring and reporting available statistical data, the insights presented here are based on the data
extracted from 35 countries predominantly European, but including the USA and Japan over a varying

period of time. Tables 2.1 to 2.5 and Figures 2.2 to 2.4 on pages 15 - 19, seek to illustrate how the
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demand for transport and its growth has changed over time in various countries giving rise to the

congestion problem we face today.

Table 2.1 Comparative statistics reflecting real GDP growth rate between 2004 and 2006

Country Population Population Density Real GDP growth rate
___(millions) _(people/km?)
2004 2004 2004 2005 2006
Belgium 10.40 343.6 3 1.1 32
Bulgaria 7.80 70.1 6.6 6.2 6.1
Czech Republic 10.21 132.2 42 6.1 6.1 (D
Denmark 5.40 125.4 2.1 3.1 3.2
Germany 82.53 231.1 1.2 0.9 2.8
Estonia 1.35 31.1 8.1 10.5 11.4
ireland 4.03 59.5 43 55 6.0 ()
Greece 11.04 84.6 4.7 3.7 4.3
Spain 42.35 79.0 3.2 35 3.9
France 62.13 113.0 2.5 1.7 2
ltaly 57.89 197.1 1.2 0.1 1.9
Cyprus 0.73 129.9 4.2 39 38
Latvia 2.32 37.1 8.7 10.6 11.9
Lithuania 3.45 54.8 7.3 7.6 7.5
Luxembourg 0.45 1752 3.6 4 6.2
Hungary 10.12 108.6 4.8 4.1 39
Malta 0.40 1271.5 0.1 33 33
Netherlands 16.26 481.9 2 1.5 2.9
Austria 8.14 99.1 24 2 3.1
Poland 38.19 122.1 53 35 5.8
Portugal 10.47 1i4.1 1.3 0.5 1.3
Romania 21.71 94.3 8.5 4.1 7.7
Slovenia 2.00 99.2 4.4 4 52
Slovakia 5.38 109.8 5.4 6 8.3
Finland 5.22 17.2 3.7 29 55
Sweden 8.98 21.9 4.1 2.9 42
United Kingdom 59.70 2460.9 33 1.9 2.8
Croatia 444 78.5 3.8 4.3 4.8(N
Macedonia 2.03 92.5 4.1 3.8(f) 31
Turkey 70.69 15.1 8.9 7.4 6.1
Iceland 0.29 184.8 7.6 7.2 2.6
Norway 0.03 12 39 2.7 29
Switzerland 4.58 182 23 1.9 2.7
United States 281.40 31 3.9 32 33
Japan 127.33 3371 27 1.9 22
Source: Authors™ own construction from Euroekonom.com (2006)
Forecast {f)
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Table 2.2 Average annual distance travelled by mode: 35 country average 1986 to 2003

Mode Kilometres per person per year

1986 1991 1994 1997 2000 2003
Car 6476 8219 8425 8768 8964 8951
Walk 393 381 372 369 359 307
Bicycle 153 127 113 111 159 109
Bus 478 44] 417 417 394 418
Rail/Metro 478 669 560 555 689 671
Other 478 584 528 573 541 573

Source: Authors’ own construction from Euroekonom.com (2006)

Table 2.3 Comparative road and rail infrastructure statistics: 1995 and 2003

Countries Total length of motorways (km) Tatal length of railway lines (km)
1995 2003 1995 2003
Belgium 1666 1729 3368 3521
Bulgaria 314 328 4293 4318
Czech Republic 414 518 9430 9612
Denmark 796 1027 2349 2273
Germany 14190 12044 41718 36054
Estonia 64 96 1021 959
Ireland 72 176 1945 1619
Greece - 420 2474 2414
Spain 6962 10296 16336 14387
France 8275 10379 31940 29269
Italy 6433 6487 16005 16288
Cyprus 168 268 - -
Latvia - - 2413 2269
Lithuania 354 417 2002 1774
Luxembourg 115 147 275 275
Hungary 335 542 7632 7950
Malta - - - -
Netherlands 2208 2541 2813 2812
Austria 1596 1670 5672 5661
Poland 246 405 23986 19900
Portugal 687 2002 3065 2818
Romania 113 113 11376 11364
Slovenia 293 477 1201 1229
Siovakia 198 313 3665 3657
Finland 394 653 5859 5851
Sweden 1141 1591 10925 9882
United Kingdom 3307 3609 16999 17052
Croatia 302 554 2726 2726
Turkey 1246 1851 3549 8697
lceland - - - =
Liechtenstein - - 9 g
Norway 107 173 4023 4077
Switzerland 1197 1342 5041 5159

Source: Authors’ own construction from Euroekonom.cormn (2006)

Not available
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Table 2.4 Comparison of modal trends in passenger transport: Europe 1992 and 2002

Countries Distance travelled per person by mode (km)
Passenger Cars Buses Rail

1992 2002 1992 2002 1992 2002
Belgium 83.8 83.3 10.3 104 6.1 6.3
Czech Republic (-) 80 (-) 11.9 () 8.1
Denmark 82.3 80.3 12 12 5.6 7.7
Germany 8§3.5 85.5 9.4 &5 6.7 7
Estonia {-) () (-) (+) () (-)
Greece 71.3 78.2 26.1 20.2 2.8 1.7
Spain 2804 82.8% 13.2 12.3 6 4.8
France 85.1 86.6 58 4.8 8.6 8.6
Ireland 78.1 82.3 17 14 438 3.6
Itaty 80.6 83.2 1.6 11.4 6.} 5.4
Latvia - 66.5 {-) 255 (-) 8
Lithuania (-) 86.3 (-) i1 -) 2.7
Luxembourg 7817 80.7 16.5 13.8 4.7 5.5
Hungary 63.5 61.7 22 24.5 12.6 13.8
Netherlands 853 86.4 58 4.3 94 9.3
Austria 79.5 76.3 10.7 14.7 10.8 9.1
Poland (-) 77 (-) 13.5 (-) 9.5
Portugal 72.5 87.5 20.8 9.1 23 34
Slovenia 52.2 80 382 13.8 49 6.2
Slovakia ) 69.6 (-) 229 (-) 7.5
Finland 81.7 84.1 13 11.1 5 4.8
Sweden 358 33 3.5 3.9 59 8.1
United Kingdom 88.2 88.1 6.5 6.4 4.8 5.5
Buigaria 12.2 (-) 66.9 (-} 21.3 (-}
Turkey 276 (-) 67.2 {-) 4.8 {-)
Iceland (-) 88.8 (-) 11.2 (-) 0
Norway 871.5 88.2 8.2 7.4 4.5 4.5

Source: Authors’ own construction from Eurgekonom.com (2006)
Mot available =)

Table 2.5 Journey distance per person per year by main mode and purpose for 35 countries: 1997

Purpose Mode and distance (km)
Walk Bicycle Driver' Pass- Motor- Buses Under- Rail® Taxi All
en ger' cycle ground modes
Commuting 23 23 1429 230 23 95 37 201 6 2108
Business 3 2 882 103 0 3 6 50 5 1146
Education 27 2 42 80 2 80 3 18 5 302
Escort Education 16 0 97 32 0 3 0 0 0 150
Shopping 63 5 616 483 3 122 6 32 6 1345
Other escort 8 0 380 214 8] 10 2 5 2 624
Other personal business 24 3 378 2216 3 34 6 32 6 722
Visiting friends at home 27 6 825 785 5 6l 6 68 10 1823
Visiting friends elsewhere 13 2 132 156 2 16 3 13 11 359
Social/entertainment 11 5 304 298 3 27 3 23 6 721
Holidays/day trips 3 14 391 647 10 116 2 77 6 1350
Other, inc. just walking 51 0 14 5 0 0 0 5 0 79
All purposes 272 61 5488 3253 50 566 77 523 64 10726

Source: Authors’ own construction from Euroekonom.com (2006)
| Nete: Drivers and passengers of cars and vans

2 Nete: Surface Rail

3 Note: Figures rounded to nearest whole number
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Figure 2.4 European comparison of modal trends in freight transport: 1995 and 2005

Source: Authors” own construction from Euroekonom.com (2006)

When comparing Table 2.1 and 2.3 with Figure 2.2 it is possible to conclude that the last 20 years have
seen growth in both the national economy, as measured by GDP and the domestic traffic of the 35
countries concerned. Passenger traffic across all modes has grown at a faster rate than their economies as
a whole, while freight traffic has grown at a slightly slower rate. Road and rail capacity expansion
(infrastructure capacity) has been outstripped by the growth in road and rail traffic growth - giving rise to

congested conditions in both.

Table 2.2 shows that the average annual distance travelled per person (km/person/year) has increased by
6% since 1991 to 11030 kilometres in 2003, owing to an increase in the average distance travelled by car
of 9% to 8951 kilometres. Over the same period the average annual distance walked fell by 19%, from
381 to 307 kilometres per year, and the distance travelled by bicycle or motorcycle fell by 14% - from

127 to 109 kilometres per year. The distance travelled by local bus also declined over the whole period,
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from 441 to 418 kilometres a year (down by 5%). The distance travelled by rail fell in the first part of the
period but recovered to 1991 levels in 2003.

The average time spent travelling has remained fairly stable at around 360 hours per person per year as
illustrated by Figure 2.3. The average amount of time spent travelling by car has increased by 8%
between 1986 and 2003 to 223 hours. The largest decline was in the amount of time spent walking, which
decreased by 20% between 1986 and 2003 to 66 hours. Travel by car now accounts for 62% of the time
spent travelling, which represents a 10% increase in its share since 1991. Over the same period, the
proportion of time spent walking has fallen from 22% to 18%. So of the 60 minutes spent travelling on
average each day in 2003, 37 minutes were by car and 11 minutes were by foot. A comparison of the data
from Table 2.2 with that of Figure 2.3, reveals that as the average distance travelled by car increased, so
did the time spent travelling. While the average time people spend travelling has hardly changed, at
around one hour per day, increased car use has allowed them to travel further in the same time. Similarly

as the average distance walked decreased so did the time spent walking.

Cars have accounted for an increasing share of passenger kilometres for the period 1992 to 2002 as shown
by Table 2.4. While there has been strong growth in passenger kilometres travelled by car in recent years
in many developed economies, some countries have also experienced some growth in passenger
kilometres travelled on some forms of public transport (e.g. Sweden, Belgium and Austria). However, the
general picture emerging is of a decline in public transport passenger kilometres travelled, particularly in

Portugal and Poland.

In the case of freight, Figure 2.4 shows that road transport has become the predominant mode of moving
goods, apart from in Latvia and Estonia, during the period 1995 - 2005. As with passenger transport,
many countries have recently experienced strong growth in road freight traffic, although some countries
(e.g. Germany, Netherlands, Austria and the UK) have seen some increases in freight traffic moved by
rail. Generally, between 1995 and 2005, there has been a decline in freight movement by rail. Looking at
personal travel across all modes the three most significant reasons for travelling are shopping, commuting
and visiting friends at home, accounting for 21%, 15% and 13% respectively of journeys per person per
year (Table 2.5). The preferred mode of transport from origin to destination is by far driving or being a

passenger and/or taking the bus.

These trends and statistics enforce the notion of transport playing a significant role in the social and
economic development of not only metropolitan areas but a country as a whole and transport is
recognised as a stimulus to socio-economic development across all of the countries cited. It suggests that
transport facilitates economic growth and increases mobility, but at the expense of increasing traffic
congestion and environmental degradation and this is set to continue if left without intervention. In
addition to these analytical observations the effectiveness of the role played by transport is to a large

extent dictated by the soundness of transport policy, the efficiency of infrastructure usage and the
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strategies employed in implementing the policy. Even with the best intentions, current transport policies

have no solution to increasing traffic congestion levels.
2.3 The meaning and purpose of integrated strategies

Given the expected increase in car ownership and an increase in the percentage heavy goods vehicles
forecast for the next 10-15 years, the situation is likely to become more serious, providing the thrust for
the identification of optimal and efficient mechanisms to deal with traffic congestion. To this end a
coherent integrated approach or integrated strategy to managing traffic congestion is desperately sought
as May and Gardner (1990:274) argue. This begs the question of what exactly is understood when the

term “integrated strategies” or “approaches” are used in the context of this research.

To explain what is meant by an integrated strategy it is necessary to refer to the terms ‘integrated’,
‘pbalanced’ and ‘package’ as the debate over urban transport policy has generated these terms, which in
strategic terms are largely synonymous (Department for Transport 2004b). Each implies the combination
or integration of policy measures into a package, which is balanced in its treatment of modes and areas or
groups of users. Although there is no widely accepted definition of integration in the context of the
research, the term integration used here describes the interaction and synergy between TDM, TSM and
LUM as vital components of a management and decision framework aimed at reducing traffic congestion
whilst encouraging sustainability. Fundamentally, integration should yield collective benefits, opposed to
the less effective and inefficient piecemeal implementation of individual measures as has been the case in
the past (Barredo and Demicheli, 2003:297; Banister, 1999:313). To be effective, TDM cannot be just an
add-on to conventional supply-side highway capacity strategies, but must be incorporated into a
framework for integrated transport and spatial development planning where TDM, TSM and LUM work

together to achieve efficient goal-directed management of transportation systems.

The purpose of integration and integrated strategies must be to achieve a higher performance against the
local policy objectives of the strategy than could otherwise be achieved by the individual measures on
their own. Whatever the local policy objectives, the synergy achieved between the integrated or
packaged measures is the key to success and the identification of measures which might achieve synergy
the principal skill in policy development. Whilst individual TDM, TSM and LUM measures all have the
ability to reduce traffic congestion one way or another, little has been done in the way of producing a
mechanism or decision framework that allows decision-makers to select and integrate those measures
best suited to their specific local traffic and transport conditions whilst encouraging sustainable
development (Geerlings, 2003:187). The challenge here is to develop the necessary skill and a decision

framework to achieve such a level of synergy through an integrated strategy.

With such a (dynamic adaptive) decision framework in place decision-makers will be able to include in

their Integrated Development Plans, Local Transport Plans, Regional Transport Plans etc. a balanced
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package of integrated strategies tailored to dealing with a variety of transport issues for a specific
location, tackling congestion based on sound transport and land-use planning principles and guidelines. In
analyzing the comments made by May and Roberts (1995:97), having such a tool allows an Authority (i)
to bid confidently for both road and public transport investment proposals (ii) the opportunity to outline
the alternative methods it has considered for alleviating traffic problems (iii) to demonstrate that it has
developed an overall plan for dealing with the transport requirements of a particular urban area in the

context of broader strategic land-use and economic and environmental policy objectives.
2.4 Towards an integrated approach

The complexities faced by transport professionals, planners, environmentalists and economists in
delivering an integrated strategy alleviating congestion is an enormous challenge. They must live up to a
vision of a transport and land-use system that supports sustainable development, economic prosperity,
environmental benefits and social inclusion. However, research suggests that the concept of developing
integrated strategies is not a new one. There have been attempts to this end with varying degrees of
success and for various purposes. And so the sub-sections which follow evaluate the progress that has
been made to this end, identifying existing shortcomings in the development of integrated strategies

specifically aimed at congestion reduction and providing some examples of current integration practice.

2.4.1 Recent developments in policy integration

The development of integrated transport strategies has been based on the identification of the synergy
between transport policy instruments. Similarly, the development of integrated TDM, TSM and LUM
strategies are based on the synergy between transport planning, land-use planning and demand
management principles. The interaction between spatial planning and transport demand and supply
management policies on the one hand and the conception, operation and management of transport systems
on the other is well known and accepted in both scientific and professional circles (May, 1991; May and
Roberts, 1995:274). The danger lies in the strictly sectoral approach to implementing TDM, TSM and
LUM policies (Geerlings, 2003:187) as has been the case in the past. While it is possible to formulate
feasible integrated strategies, very few studies have been able to demonstrate that transport or planning

policy measures alone will achieve a sustainable situation or indeed reduce traffic congestion.

In recognizing the problem there has been growing interest in the UK in recent years in the development
of integrated transport strategies (May, 1991). The UK Transport White Paper “A New Deal for
Transport” and subsequent “daughter documents” have signalled the need for an overhaul of transport
policy in the UK (May et al., 1995:68; May and Gardner, 1990:257). The European Commission (1998),
Ministry of Transport, Public Works and Water Management (1998) and the US Department of
Transportation (2000) report parallel developments in Europe, the United States and elsewhere having

signalled the urgency and need for more sustainable and integrated transport systems against the
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background of 5 common themes emerging in the international debate over the way forward in reducing

congestion,
These are:

e  Better planning of transport infrastructure

e Making more efficient use of existing infrastructure

e Reducing dependence on the car, especially in towns; empowering local decision-making
¢ Switching emphasis in spending from roads to public transport

e Reducing the impacts of road freight

Over the last decade the concept of integrated strategies for urban areas and the means of evaluating them
have been developed and accepted into practice by major UK studies of cities such as London (May and
Gardner, 1990:274-275), Birmingham (Wenban-Smith et al, 1990a) and Edinburgh (May et al., 1992).
These studies have demonstrated that when an integrated approach in which infrastructure provision,
management of existing infrastructure and the pricing of the use of that infrastructure are co-ordinated,

the scale of urban transport problems can be significantly reduced.

These developments led indirectly, particularly through experience in Birmingham, to the introduction by
the Package Approach for urban transport funding (May, 1994) and more directly to the development of
the Common Appraisal Framework for assessing Package Approach bids, providing a consistent means of
evaluating the wide ranging types of measure which might be included in such a package. The Package
Approach is aimed at integrating general transport and planning measures into coherent feasible packages
to achieve transport policy objectives leading to sustainable development. The resulting packages have
not been specifically aimed at the reduction of traffic congestion per se, but rather at a multitude of
objectives. The Package Approach enables local authorities to seek financial support for a set of transport
schemes and measures designed to work together to achieve certain objectives. They are then given

flexibility to use the finance allocated in the most appropriate way to meet the objectives of the Package.

It is now generally accepted that transport strategies designed to meet the objectives of economic
efficiency and sustainability will require a combination of measures to manage the existing infrastructure
more effectively, to provide selective enhancements to that infrastructure and to impose appropriate
pricing mechanisms on both public and private transport. It follows that the number of potentially
worthwhile combinations of the options available is extremely large. Currently no obvious basis for
qualitatively optimizing the choices into a package exists and the éelection task is made more complex
because the resulting strategies have to be justified against a number of potentially conflicting objectives

(May et al., 1995:68). It follows that a Pareto optimal solution to such a multi-objective optimization
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problem means that an improvement in one objective can only be achieved at the expense of at least one

of the other objectives — a notion supported by Gabriel et al. (2006:212).

Whilst the UK experiments and developments in Europe and the USA are considered to be making
favourable progress toward the common goal of integrating transport, land-use and spatial planning in
developing sustainable transport systems and other industrial reforms aimed at emission reduction, the
Sustainable Communities Network (2004), Geerlings (2003:187) and Litman (2000:2) highlight two
components still lacking in the approach described above if a holistic approach is to be developed to deal
effectively with traffic congestion and provide an instrument for policy makers when deciding between
alternative measures. The first being advice on how to design such integrated transport strategies or
packages so that the most appropriate measures are included and specified in an optimal way to deal with
traffic problems on a site-by-site basis. The second component that needs to be built into the approach is

specifying and incorporating appropriate elements of LUM.

In balancing these arguments Still (1996) warns that the impact of transport on land-use is perceived as a
serious gap in policy understanding and as a result of this there is a danger that impacts of strategy
integration might have counter-productive effects. For example, road pricing, which may be a key
element in a sustainable transport strategy, may reduce accessibility by private car, and hence lead to out-
migration of business, thus producing a less sustainable land-use pattern. Conversely it could enhance the
city centre environment, and hence encourage certain firms to relocate to the centre. These twin impacts
of transport policy on accessibility and on environmental quality are key elements in predicting the
resulting location decisions of individuals and firms, and need to be better understood if sustainable

integrated strategies are to be developed.

There is indeed a growing consensus for radical change emphasising the need for joined-up action across
different areas of TDM, TSM and LUM policy application (Department for Transport, 2004a). Transport
policy must engage increasingly with other sectors to deliver a truly integrated approach and move
towards a New Realism (Goodwin et al., 1991) in transport. The integrated strategies of the future must
be cast in a major role that cuts across many policy areas (Hine, 2000:175). Only the development of
highly integrated strategies with a clear decision framework has the potential to address the core of the
problem (Potter and Skinner, 2000:275).

Whilst many researchers accept this prognosis, little progress has been made in providing a decision
framework enabling decision-makers to select optimal measures from a menu, which is best suited to site
specific conditions and encourages sustainable development (Bell, 1995:78). This statement is also
supported by Litman (2000:2) citing recent research in the UK, USA and Canada, which underlines the
need for developing a holistic decision framework enabling optimal integration in the context of the New

Realism and “Smart Growth” ideologies in transport.
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2.4.2 Integration in practice

This section shows how various policy measures and initiatives have been considered and implemented in
the past in addressing traffic congestion which reflect significant international differences in the ways
countries perceive and respond to congestion problems. It will demonstrate the types of integration
implemented and how they have been implemented with varying degrees of success. Fundamentally, it
highlights the sectoral approach to implementing TDM, TSM and LUM measures, referencing typical
examples forming the argument for the desperate need to integrate TDM, TSM and LUM measures into a
package approach (Bell, 1997; Hine, 1998; Alfa, 1986; Badoe and Miller, 2000; Abu-Lebdeh and
Benekohal, 2003:110-111; Button, 1994:289).

2.4.2.1 Non-integration

The World Bank has reported cities in the least developed countries and in developing countries (without
singling any out) have an inability, for whatever reason, to plan transport systems, to manage travel
demand, to relate land-use and transport and to provide adequate resources for transport. This results in
common transport problems such as (i) increasing traffic congestion (ii) declining attractiveness of road
based public transport (iii) increasingly high costs of travel (iv) high levels of (road) accidents and (v)

increasing road traffic related emissions and atmospheric pollution (Cracknell, 2000:1).

Barredo and Demicheli (2003:298-299) add that the transport management practices in the cities of less
developed countries and developing countries, which are becoming the engines of economic
development, are woefully inadequate, with functional or modal integration and transport and planning
integration not occurring on a wide enough scale. Many believe that improvements in the operation and
performance of the transport system per se will provide the necessary thrust to combat traffic problems
and they attach no benefit to the implementation or consideration of full integration with TSM, TDM and
LUM measures or they find it difficult to fund such undertakings.

2.4.2.2 Partial integration

The developed world has had more success in integrating TDM, TSM and LUM measures as the
examples below suggest. Stewart and Pringle (1997:1211) and Lim (1997:1193) reports that Toronto and
Vancouver in Canada have been able to achieve an enviable level of public transport use as a result of
historical success in maintaining an effective public transport system and in integrating public transport
policies with LUM. Verhetsel (2001:111-112) reports that a number of planning and infrastructure
measures have been implemented in Antwerp (Belgium) aimed at alleviating traffic congestion. The
measures implemented are predominantly TSM and LUM measures within the functional or modal

integration and transport and planning integration context.
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Recent work for the European Commission, studying optimal transport strategies in nine cities, has
demonstrated the importance of an integrated package of measures, including fiscal controls on car use,
changes in public transport frequency and fares, vertical integration, horizontal integration and low cost
improvements in infrastructure (May et al., 2000). It has also demonstrated that, in six of these nine cities,
the revenue stream from the fiscal controls on car use would be more than sufficient to finance the
remaining elements of the strategy. Again, the vital ingredient to complete full strategy integration

namely, LUM is absent.

Halden (2002:313) reports the successful application of access management aimed at integrating land-use
and transport policies in Edinburgh and the Lothians in Scotland as an example of partial integration.
There are also indications of LUM successes in Korea in imposing development restrictions that have
resulted in clustered demand around Seoul, special land assembly in Shanghai and Bombay and new

cluster development in Bangkok aimed at reducing congestion (Gakenheimer, 1999:684).

2.4.2.3 Full integration

Sim et al. (2001:339) reports the successful integration of TDM, LUM and TSM in Singapore and how it
has alleviated severe traffic congestion thanks to its comprehensive and highly integrated policy
measures. The only other two cities experiencing similar success are Curitiba (Brazil) and the Lao
People’s Democratic Republic (Rabinovitch, 1996:51; Sawathvong, 2004:553). Their success lies in
comprehensive and highly co-ordinated land transport policies combining the integration of land-use and
transport planning with demand management measures. Essentially, they have managed to implement the
four types of integration described above within the four dimensions identified in a holistic way. This has
the effect of maximising the benefits from the transport system, providing the best opportunity for more

sustainable transport and a better environment, creating a fairer and more inclusive society.
2.5 Ideologies supporting integration

Apart from assessing the recent developments in integration, it is also important to consider the ideologies
supporting it. With the need to shift from policies that “predict and provide”, to demand-management
orientated policies such as “predict and prevent” as urged by Owens (1995:43), Goodwin et al. (1991) the
term New Realism has been coined capturing an emerging consensus over how to approach transport
problems. The principal elements of New Realism is that of less reliance on road construction, the
adoption of a package of solutions to given problems, and in general terms managing travel demand

rather than providing for it.

Although no formal definition of New Realism exists, Walton and Shaw (2003:2) suggests the concept
can be described against its primary objectives namely: (i) removing traffic congestion and improving

mobility and accessibility through demand management (ii) implementing measures designed to change
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or modify the capacity of road networks (iii) altering the spatial distribution of land-use attracting an
excessive volume of traffic (iv) combating urban sprawl. Fundamentally, New Realism suggests that the
best approach to solving traffic congestion problems is through a coherent package approach providing
the scope and mechanism to couple TDM, TSM and LUM.

This prescription was based on the consideration that it is no longer possible to solve local problems by
adding to network capacity following a supply-side paradigm, causing congestion to migrate to other sites
increasing traffic pressures there. The message is clear — building a way out of the problem will most
certainly not address the causes of congestion. Investment in the construction and maintenance of new
roads may well increase capacity, but the induced traffic arising from the latent demand may simply
neutralise its impact. Critics suggest the underlying solutions that New Realism brings to the fore are not
new — however they do provide a set of mechanisms for tackling transport problems in a more integrated
way which could be translated as a new paradigm for transport planning - an argument supported by
Masser et al. (1992a:4) and Marvin and Guy (2001).

Another ideology that supports the notions of integrated strategies is that of “Smart Growth”. Table 2.6

below illustrates some “Smart Growth” strategies.

Table 2.6 “Smart Growth” strategies

Strategy

Description

Parking management

Encourage shared parking and other parking management strategies.

Create a network of interconnected streets

Keep streets as narrow as possible, particularly in residential areas and
commercial centres. Use traffic calming to reduce excess traffic speeds.

Site design and building orientation

Encourage buildings to be orientated toward city streets, rather than set back
behind large parking areas.

Improve non-motorised travel conditions

Encourage walking and cycling by improving pavements and footpaths.

Strategic planning

Establish a comprehensive community vision that individual land-use and
transportation decisions should support.

Create more self-contained communities

Locate a variety of land-uses within proximity of each other.

Encourage quality, higher density Eliminate unnecessary restrictions on density. Demand high quality designs
development that address problems associated with higher density.

Encourage cluster development

Keep clusters small and well-defined, such as “urban villages” with distinct
names and characters. Co-ordinate development to facilitate accessibility.

Encourage infill development

Encourage redevelopment of existing facilities and neighbourhoods.

Concentrate activities

Concentrate commercial activities in “nodes” of high-density, mixed
development linked by freight service.

Flexible zoning

Reduce excessive and inflexible parking and road capacity requirements.

Encourage public transport orientated
development

Increase development density around public transport hubs and high-
capacity public transport corridors. Provide good walking and cycling
facilities in those areas.

TDM

Use transportation demand management to reduce total vehicle traffic and
encourage the use of efficient modes.

Preserve green space

Preserve open space, particularly areas with high ecological and recreational
value. Channel development into built-up areas.

Encourage a mix of housing types and
prices

Develop affordable housing near employment, commercial and transport
centres.

Stormwater management

EncouraEe on-site stormwater drainage and water conservation.

Source: Litman (2000), Victoria Transport Policy Institute (2005)
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Proponents of “Smart Growth” discourage urban sprawl, advocating the use of smart techniques in
integrating LUM and TDM thereby creating a more sustainable urban environment. Although no single
definition of “Smart Growth” exists, several common themes are noted. Proponents believe “Smart
Growth” should reduce urban sprawl through better land-use and transportation planning. Miller and Hoel
(2002:1) suggest it focuses on development that serves the economy, enhances communities, and protects
the environment as an antidote to suburban sprawl in an effort to reshape urban and suburban growth.
Along the same strand of thought, “Smart Growth” is described by Litman (2000:5) as a set of
complementary TDM and LUM strategies that vary depending on the needs of a specific situation.

In comparing “Smart Growth”, New Realism and Integrated Strategies Table 2.7 below demonstrates how
the underlying goals of a D.A.D.F. will be supported by the collective structure and underlying principles
of New Realism and “Smart Growth” and how it supports the integration of TDM, TSM and LUM

strategies in reducing traffic congestion.

Table 2.7 Comparing the goals, objectives and principles of “Smart Growth”, New Realism and
Integration

Intervention “Smart Growth” New Realism _ Integration
Goal
Sustainable development
Economic prosperity
Community enhancement
Co-ordinated planning
Broad Objectives
Efficiency in the use of resources
Safety in design of infrastructure *
Improved accessibility and mobility
Environmental protection *
Integrating transport and planning measures *
Financial feasibility
Foster economic growth
Congestion reduction
Combating sprawl *
Raising revenue
Fundamental Principles
Create range of housing opportunities and choices
Encourage community and stakeholder collaboration * *
Foster distinctive, attractive communities with a strong sense of
place
Make development decisions predictable, fair and cost effective * *
Mix land-uses * *
Preserve open space, natural beauty and critical environmental * *
areas
Social progress which recognises the needs of everyone
Effective protection of the environment, limiting global effects * *
Prudent use of natural resources
Maintenance of high and stable levels of economic growth and * *
employment
Predict and manage * *
Provide a variety of transportation choices
Strengthen and direct development towards existing communities
Compact building design
Create walkable neighbourhoods

Source: Authors’ own construction

*| | *| *
*® %] *x| *

*| %] x| %] x| *| *

X ] %] | *¥| *| *| *| ¥ *

*| *¥] *| *
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The Table shows that New Realism and “Smart Growth” support the common goal of a decision
framework enabling strategy integration because it shares to a large extent the same general policy goals
and because it is compatible with the broad objectives and principles of integration. It is therefore
possible to infer that New Realism and “Smart Growth” support the common goal of a decision
framework enabling strategy integration and that its elements are also compatible with the policy

objectives of such an approach.

2.6 Conclusion

The arguments that have been discussed show a trend towards traffic growth exceeding existing road
capacity at peak periods especially in urban conurbations thereby intensifying traffic congestion.
Congestion and its associated impact of journey time unreliability impose major and growing costs on
urban communities. While it is unrealistic to expect the cost to be avoided entirely by policy integration,

the benefits from reduced congestion are potentially very large.

In reviewing the progress made in delivering integrated approaches to deal effectively with congestion
and by evaluating recent ideological developments, it emerged that integrated strategies, or packages,
combining appropriate TDM, TSM and LUM measures, can significantly reduce the scale of urban
transport problems. Although the UK Package Approach and a Common Appraisal Framework have been
developed providing a consistent means of evaluating the wide ranging types of measure which might be
included in such a package, they do so on the basis of predicting the effects of measures but do not take
into consideration the behavioural impacts or factors outside the transport system in determining which

measures are best suited to local circumstances and conditions.

It was also found that transport policy must engage increasingly with other sectors to deliver a truly
integrated approach and move towards a New Realism in transport employing “Smart Growth” principles
in the formulation of such strategies. It was therefore deemed appropriate to determine which
elements of “Smart Growth” will have a positive impact in delivering the New Realism. Only the
development of highly integrated strategies through a clear decision framework has the potential to
address the core of the problem. While tools are now available for the systematic quantitative appraisal of
such measures, there are few sources of guidance on the major challenge of designing a package, co-
ordinating, identifying and specifying the measures tailored to local conditions to be included in such an

approach at a more qualitative level — identifying a need for a dynamic adaptive decision framework.
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CHAPTER 3
PLANNING FOR SUSTAINABILITY

3.1 Introduction

When designing optimal integrated strategies,
sustainability is a key issue in the approach to and

considerations of planning (Minken et al, 2002).

Whilst current approaches to planning provide

Scope of planning as facilitator of sustainability

significant input to managing planning processes
s toward sustainability, they do not always consider the
interface between transport and development
planning and environmental management and fail to
Sustainability in the context of the research

make decision-makers aware of the synergistic and

potentially contradictory effects of their decisions.

Against this background, the purpose of this chapter

is to examine the considerations to be taken into

Concluding remarks

account when planning for sustamnability within the

context of the research.

Figure 3.1 Compoenents of Chapter 3

It argues that the considerations identified are fundamentally responsible for shaping and guiding the
development of sustainable integrated strategies aimed at traffic congestion reduction. The structure of

Chapter 3 is presented by Figure 3.1,

3.2 The scope of planning

In describing the scope of planning as a vehicle to achieve sustainable development, it is important to
specify what functions and purposes, planning is expected to perform (Davidson, 1996:457). If this i1s not
clear, any discussion about planning is likely to be meaningless. In considering the function of planning it
should be asked how?, where?, when? and by whom? urban planning should take place. In drawing on the
purpose of planning O’Flaherty (2005:26) defines planning in the broad sense as a formalised procedure
regulating the development and use of land in the public interest producing an articulated result in the
form of an integrated system of decisions aimed at sustainable urban development. By (i) determining

future land-uses (ii) improving the properties of areas (iii) organising the management of new situations,
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land-use planning contributes to sustainable development through physical planning, land (re)
development and land-use management (Van Lier, 2002:194). In this sense it distributes the often scarce

space between several potential users with a main objective of optimising Jand-use.

Planning for sustainable transport and urban development focuses on improvements in all of these facets
of the functioning of cities and as a result of the multi-disciplinary and interrelated nature of these facets
it has the ability to increase sustainable land-use and transport policy development through an integrated

approach - an argument supported by Nijkamp et al. (1997:693).
3.3 Sustainability

With sustainability as a generally accepted vision for any type of land development (Alshuwaikhat,
2005:310) and the integration of transport and land-use planning a widely recognized essential, but often
neglected, precondition (Wegener and Furst, 1999; Priemus et al., 2001:167; Meyer and Miller, 2001), the
concernt is about how to achieve such a result and what is meant by the concept. Without it sustainability
will only be a catchword. There are, so to speak, as many definitions of “sustainability” as there are
authors publishing on the topic (Franks, 1996:53; Baeten, 2000:70; Basiago, 1995:109; Naess, 1995).
Moreover, in spite of the vast sustainability literature, the main academic disciplines which contribute to
the theorization of “sustainable transport” actually fall back upon pre-existing conceptual frameworks
which, in general, do not require transport analyses to be revisited - perhaps pointing to the poor

theoretical elaboration of the concept.
3.3.1 Defining sustainability

There are no algorithmic answers to the question of “what is sustainable?” What sustainability means may
be dependent on one’s political and ethical commitments, not some scientific standard (Beatley,
1995:339; Bowersox & Gillroy, 2002, Owens & Cowell, 2002; Poon, 1999:83). Sustainability is an
ambiguous inheritance because as a desirable objective it has also served to obscure the growth and

contradictions that transport and urban development imply (Redclift, 1987).

None the less the term “sustainable development™ was coined in 1980 by the International Unton for the
Conservation of Nature in its report “World Conservation Strategy”. The standard defimition of
sustainability is of course due to the Brundtland Commission (Bond and Brooks, 1997:306), under the

tutelage of the United Nations, who defined sustainable development as:

“development that meets the needs of the present generation without compromising the

ability of future generations to meet their own needs.”
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A necessary condition for securing the ability of future generations to meet their own needs Is that each
generation provides the next generation with the opportunity to do so, even if they too make provisions
for the generation after them. Taking into account the fact that the consumption of each generation
depends on the stock of man-made and patural capital, and that the returns on this capital are uncertain,

Asheim and Brekke (1997) arrive at the following shrewd definition:

“A generation’s management of its stocks of man-made and natural capital is sustainable if
its level of consumption can be shared by the next generation (in the sense of certainty

equivalents) even if the latter abides by the requirement of sustainability.”

Subsequent to their definition the debate then turned to the issue of whether sustainability requires the
natural capital to be maintained (strong sustainability), or if some substitution of man-made capital for
natural capital may take place (weak sustainability). Adopting the strong sustainability view, Daly (1991)

states that:

“Development is sustainable if the rates of use of renewable resources do not exceed their
rate of regeneration, the rates of use of non-renewable resources do not exceed the rate af
which sustainable renewable substitutes are developed, and pollution rates do not exceed

environment's assimilative capacity.”

It is evident that Asheim and Brekke’s as well as Daly’s criterion may be fulfilled by many different
development paths, some of which may be judged more efficient than others. To be able to rank all
development paths, an intergenerational welfare function incorporating the concerns for sustainability
must be applied. This is what Chichilnisky (1996:231) and Hea! (2000) did. They require that a
sustainability welfare function places a positive value in the very long run by treating the present and the
long-term future “symmetrically”, and that it recognises explicitly the intrinsic value of environmental

assets.

A definition of urban sustainability which broadly accords with these requirements is due to Breheny

(1990). He defines urban sustainability as:

“the achievement of urban development aspirations, subject to the condition that the
natural and man-made stock of resources are not so depleted that the long term future is

Jeopardised.”

Chichilnisky (1996:231), Heal (2000) and Minken et al. (2002) define sustainability in terms of its two
fundamental characteristics. According to them, one of the two defining characteristics of sustainability as
an objective is that it includes both the welfare of the present society and the society of the very distant

future. The second defining characteristic of sustainability is that it implies conservation of natural
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resources. Put in other words: natural resources should be valued not only as something that may be
consumed (in production or consumption), but also as stocks that benefit us ¢ven when not being
consumed. The fundamental reason for this is that we are dependent on some basic qualities of our

surrounding ecosystems for our quality of life and indeed our ability to continue to exist.

If the welfare of the present society and the society of the future is an objective of sustainability, Benson
(2003:263) argues that there is probably universal agreement that stakeholder participation {along with
integration) s a necessary feature of all sustamable endeavours. The justification may be based on
arguments for human rights (Pezzoli, 1997:549) or perhaps more pragmatic concerns about co-operation

and lifestyle changes.

When it comes to the implementation of sustainable policies, Brugmann (1996:364) reports on the role of
local government as facilitator of sustainable planning. He argues that it is possible to encourage
sustainable development at local government leve] through the diversification of decision-making towards
a situation where decisions are made democratically on the back of thorough and open preparation. In his
view decision-making should aim to provide sustainability and be supported by social and cultural justice
and equality. Decisions made should, therefore, be based on examination over a sufficiently long time

span which also takes into account future generations.

Against the background of these intertwining arguments it is possible to suggest that to achieve
sustainability, not only the transport, social, economic and environmental concerns of cities should be
addressed, but also the vitality of citizens as Basiago (1999:145) suggests in producing liveable and seif-

sustamning cities.

3.3.2 The meaning of sustainability in the context of the research

Sustainability is an overarching concept with many layers (Ravetz, 2000:35), which makes benchmarking
of sustainable transport and urban development difficult so that it can not be handled in an entirely
detached way. Within this context the interfaces between Integrated Environmental Management {(TEM),
Integrated Development Planning (IDP), TDM, TSM and LUM is particularly important from a
sustainability perspective. Moreover, if integrated strategies are to be effective and of economic, social
and environmental benefit they have to be sustainable, If transport and land-use strategies developed now
have negligible long-run effects, sustainability would not be an issue. The concerns about sustainability
arise precisely because our actions now may constrain the opportunities (or the problematic concept of
needs as defined by the Brundtland definition) of future generations and diminish their maximum
attainable welfare. So when the decision-maker is tasked to develop integrated strategies that ameliorates
traffic congestion a ¢lear understanding is required of the meaning of sustainability (the higher order goal
being pursued) within the context of the research. For this purpose the author defines sustainability as

follows:
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Sustainability is an end product achieved by the interaction between transport and spatial development

measgures and environmental management that:

s provides access to goods and services in an efficient way for afl inhabitants of the urban
are

o protects the environment, cultural heritage and ecosystems for the present generalion

e does not endanger the opportunities for future generations to reach at least the same
welfare level as those living now, including the welfare they derive from their natural
environment and cultural heritage

e enables participative planning that builds up understanding and co-operation between
multiple stakeholders

s provides a mechanism allowing strategic decision-making, and looks beyond individual
short-term interests to the common good of a future generation

o integrates LUM, TDM and TSM to ensure efficient use of scarce resources

e provides legal backing and the institutional basis for effective implementation and

enforcement

This definition in essence sets out what decision-maker needs to achieve to secure the development of
integrated strategies. The decision-maker is therefore expected to strike a balance between the unique
demands of maintaining economic, social/community, transport and ecological systems in local
development decisions to ensure that the system does not destroy the preconditions of its own existence.
As Brugmann (1996:364) and Banister (1997:437) cite, the long-term sustainability of development

choices must be balanced with today’s imperative to serve the local population equitably.

3.4 A logical approach to achieve sustainability

As the author’s definition of sustainability suggests - sustainability should be the end product of
interacting components within the planning process and in developing integrated strategies, therefore it is
essential 10 be clear about what the strategy is designed to achieve. Within the vision of suggesting
solutions to address traffic congestion and achieve sustainability, there are, not surprisingly, a wide range
of suggested solutions to the problem. There is however also a danger that politicians and in some cases,
professionals immediately assume that a particular solution is needed without truly understanding the
magnitude of the problem. It is essential that decision-makers are clear about the reasons for such
solutions: that is, that the objectives which are to be achieved can be specified and measured against an
overall predetermined vision. That is precisely why Himanen et al. (2005:25) argue that decision-makers
have to take account of specific considerations and must have a clear vision of what their proposed

integrated strategies are to achieve.
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Once a clear vision of the problem has been formed and the general idea of solving it has been
conceptualized, the decision-maker is interested in a further fundamental question - that is “when are the
integrated strategies sustainable?” The answer and connection may lie in the assessment made by Banister
(1999:331) suggesting that the measurement of sustainability be used as a mechanism connecting the
sustainability objective with the derivation of sound planning considerations. Conversely, within the
context of the study a mechanism or process is required to measure or evaluate the level of sustainability
achieved by the integrated strategy in reducing traffic congestion. From this point of view the following

sub-sections provide an outline of:

° the considerations to be included in a logical approach to ensure integrated strategies contribute to
sustainable development.

. how to measure or evaluate the level of sustainability achieved by integrated strategies developed to

reduce traffic congestion.

3.4.1 Problem identification

(Aw"’“m“'i""b’m l The first consideration according May et
Jidentification
al. (1992) is that of identifying the
C 1 - :
T : problems. There are in practice two
Objecﬁve—!ad approach Problem-orientated approach ] .
= different types of approach which can be

& adopted to identify problems and indeed
l Specify objectives ] Idcﬂnfypmblem also objectives. The first is the true

objective-led approach and the second is
Specify problems J Develan e ] the problem-orientated approach illustrated

by Figure 3.2. With the objective-led

appreach detailed objectives are first

specified - being a range of specific

Figure 3.2 Approaches to problem identification eljjertives, thar Wil help: samirilane 1o the

Sources Author's own consraciion main strategic objective of reducing traffic
congestion. These are then used to identify
problems by assessing the extent to which current, or predicted future conditions, in the absence of new
policy measures fail to meet the objectives. This approach has been adopted in many “so-called”

integrated transport studies (Wenban-Smith et al., 1990b).

Having specified a set of objectives, these studies have then predicted future conditions if nothing new
were done, and have compared these conditions with the objectives to identify future problems. In some
cases this list of problems has then formed the basis for discussions with elected members or the public to

establish whether they have different perceptions of the problems. If they do, these are then used to re-

33



Chapter 3 Planning for sustainability

define the objectives to match their concerns. The main drawback with this approach is that many elected
members and members of the public are less familiar with the abstract concept of objectives (such as
improving accessibility) than they are with concrete problems (such as the nearest recruitment centre

being 50 minutes away).

The alternative problem-orientated approach starts by defining types of problems, and uses data on
current (or predicted future} conditions to identify when and where these problems occur - then
developing objectives in response to the problems, This approach has been used in a number of recent
studies of smaller conurbations (Coombe et al., 1990; Ramsden et al., 1992). 1t is the approach advocated
by the UK Department of Transport in its package approach guidance (Department for Transport, 2004b)
and has the merit of being easily understood. However, 1t is critically dependent on developing a full list
of potential problems at the outset. If particular types of problem (like access 1o recruitement centres) are
not identified because the underlying objective (accessibility) has not been considered, the resulting
strategy will be partial in its impact. It is thus probably still wise to check with elected members and the

public that the full set of problems has been identified.

Both methods (objective-led and problem-orientated) converge at the stage of option development using
these as a basis for identifving solutions and strategies. In either case it is essential to be comprehensive in
the list of types of problem. This may be difficult to achieve with the problem-orientated planning
approach in which there is no pre-defined set of objectives to prompt the question “how do we know that
we have a problem?” With the objective-led approach the situation is simpler, for objectives are first
identified and problems identified around them. Neither of these approaches is necessarily preferable to
the other. Both require checks to ensure that the problems and objectives identified are comprehensive. In
the author’s view the choice between the approaches to objective development should be determined by
whether the decision-maker feels more at ease with the concepts of objectives or problems - preferably an

approach combining both methods will be adopted.

3.4.2 Specifying objectives

Regardless of which approach is used, the objectives specified are broad statements of the improvements
which a city is seeking in its land-use and transport system, specifying the directions for improvement,
but not the means of achieving them. In being clear about what the integrated strategy is designed to
achieve, clear policy objectives are required (Jomes and Lucas, 2000:185; Gudmundsson and Héjer,
1996:273). The formulation and development of such objectives must incorporate the characteristics or
components of our understanding of what it is believed sustainability will achieve and to incorporate
those into the decision-making processes (Jones and Lucas, 2000:186). Such objectives will allow the
decision-maker to measure the extent to which his/her integrated strategies will contribute to transport

and development sustainability in serving the following key functions:
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. identify problems t¢ overcome, both now and in the future
. provide guidance on the appropriate types of solution and the locations in which they are needed
) act also as constraints, in clarifying what should be avoided in pursuing any particular solution

o provide the basis for appraisal and monitoring progress of alternative solutions

By reformulating the author’s definition of sustainability it is possible to identify seven objectives to be
used as a guide when measuring the extent to which integrated strategies contribute to sustainable
development, whilst discouraging traffic congestion as main strategic objective (May and Roberts,
1995:97; May 1991:223). Figure 3.3 illustrates the objectives which will be described in more detail

below.

Economy
Integration Protection of the
environment
Accessibility  Objectives Liveable streets and
- neighbourhoods

Equity and social ‘ Safety l
inclusion

Figure 3.3 Objectives measuring the achievement of sustainability

3.4.2.1 Economy

The economy objective is concerned with improving (a) the economic efficiency of tramsport and
development and (b) the efficiency of economic activities enabling growth. Economic efficiency is
achieved when it is impossible to make one person or group in society better off without making another
group or person worse off by the same amount. To this end, it is virtually impossible to find any land-use
or transport measures for which the gainers would be able to compensate the losers and stil] be better off
themselves (Hyman, 1999:53; Schotter, 2001:132). In other words, secking economic efficiency means
taking all measures for which the “willingness to pay” of the beneficiaries exceeds the “required

compensation” of the losers by an acceptable margin.

The second element of this objective is the efficiency of economic activities. According to Litman (2000)
it has often been argued that the benefits to transport users and operators captured in a cost/benefit

analysis are a satisfactory measure of the wider benefits to the economy, that is, the efficiency with which
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economic activities are undertaken in so far as they are affected by transport. Thereby, economic
efficiency involves maximising the benefits that users gain from the transport system, after taking account
of the resource costs of provision and operation of the transport system. However, as Litman (2001)
argues it might be difficult to measure goal achievement with respect to the economy objective as a city is
part of wider systems and it 1s difficult to detect whether the transport and land-use measures introduced
have been the cause of economic efficiency gains or whether other factors were at work. The extent to
which strategy integration contributes to sustainability and helps to achieve the objective of economy is

therefore predominantly unclear.
3.4.2.2 Protection of the environment

The environmental protection objective involves reducing the direct and indirect impacts of transport
facilities and their use on the environment of both users and non-users (Alshuwaikhat, 2005:307; Arnott
et al., 1998:79; Barker and Fischer, 2003:697;, Begg and Gray, 2004:155). Notably, environmental
impacts of concern include noise, atmospheric pollution of differing kinds, vibration, formal intrusion,
community severance, and impacts on intrinsically valuable flora and fauna, ancient monuments and
historic buildings et cetera. While some of these can be readily quantified, others such as community
severance are much more difficult to define and analyse. More recently, as Gudmundsson and Héjer
(1996:277) report, the environmental protection objective has been defined more widely to include
reduction of the impact of transport on the global environment, particularly through the emission of

carbon dioxide, but also by consuraption of scarce and non-renewable resources.
3.4.2.3 Liveable streets and neighbourhoods

This objective 15 focused more on development planning than transport planning being aimed at
quantifying streets and outdoor conditions in residential areas. It includes the positive external effects on
soclal, cultural and recreational activity in neighbourhoods, increased freedom of movement on foot and
bicycle, and a reduced sense of danger for these modes when planning to achieve this objective. This
objective is also supported by the “Smart Growth” ideology in that it aims to foster distinct, attractive
communities with a strong sense of place, preserving open space and natural beauty (Sustainable

Communities Network, 2004).

3.4.2.4 Safety

The Department for Transport (2004c) states the safety objective is concerned with reducing the Joss of
life, injuries and damage to property resulting from transport accidents and crime. This objective
straightforwardly involves reducing the numbers of accidents for all modes, and reducing the severity of
those which occur. It has been common practice for some time in the UK and USA to place money values

on casualties and accidents of differing severity and to include these within a cost/benefit analysis.
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The safety objective can be achieved by improving the personal security of travellers and their property.
Also, the security of public transport passengers increases with the provision of surveillance, design
features which reduce the opportunities for attackers to surprise travellers and facilities for waking
emergency calls. The security of car users increases when the distances they are reguired {o stop or travel
very slowly are reduced, when vehicles can be parked in safety and facilities for making emergency calls

are increased. Having a well-maintained infrastructure is also a benefit adding to user safety.

3.4.2.5 Equity and social inclusion

Reference to “all inhabitants™ in the definition of sustainability points to objectives of fair distribution,
equity and social inclusion. Under equity, the principal concerns are the need for reasonably equal
opportunities to travel, equity in terms of the costs of trave] and the environmental and safety impacts of
travel. True equality of opportunity to travel will never be feasible as Gudmundsson and Hojer
{1996:279) report, but consideration needs to be given to compensafing those with the fewest

opportunities or facing the greatest costs, especially the mobility impaired.

3.4.2.6 Accessibility

Strategies aimed at sustainability must aim to increase accessibility. Accessibility as an objective is
loosely defined by Bertolini et al. (2005:207) as “the ease of reaching opportunities (jobs, shops, leisure
activities) or the ease of being reached by contacts (such as clients, customers, workers)” providing a
useful framework for strategy integration. The term accessibility has in the past been used in several
different, often overlapping and conflicting ways as Bruinsma & Rietveld (1998:499), Geurs & Van Wee
(2004:127), Halden (2002:313), Hansen (1959:73), Ingram (1971:105), Koenig (1980:145) and Seah
(1980:55) suggest, covering the following:

. measurement of ease of access to the transport system itself in terms of, for example, the proportion
of homes within x minutes of a bus stop or the proportion of buses which may be boarded by a
wheel-chair user

. measurement of ease of access to facilities with the emphasis being on the provision of the facilities
necessary to meet people’s needs within certain minimum travel times, distances or costs

. measurement of the value which people place on having an option available which they might use
only under unusual circumstances (such as when the car breaks down) — “option value” - or even
the value people place simply on the existence of an alternative which they have no real intention of
using — “existence value”

. measurement of ease of participation in activities (for personal travel) or delivery of goods to their
final destination (for goods travel), provided by the interaction of the fransport system, the
geographical pattern of economic activities, and the pattern of Jand-use as a whole
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Planners of public transport systems often focus on the first view, while land-use planners often
concentrate on the second It is possible to argue that the first three views of accessibility are particular
views within the general framework provided by the fourth. Thus, the fourth view may be regarded as the
all-embracing measure of accessibility. Integrating TDM, TSM and LUM must then aim at providing
accessibility within the context of these views and it would therefore be useful to explore
empirically whether integrating TDM, TSM and LUM measures will indeed increase accessibility
and mobility.

3.4.2.7 Integration

The integration of transport and land-use planning as an objective is widely recognized as an essential,
but often neglected, precondition of sustainable development (Wegener and Furst, 1999; Priemus et al.,
2001:171; Meyer and Miller. 2001). The general presumption is that integrated strategies should increase
integration between transport and land-use policies, ensuring that decisions are taken across all strategic
government sectors. More specifically, this means:

. integration within and between different types of transport, so that each contributes its full potential
and people can move easily between them

. integration with the environment, so that the transport choices available support a better
environment

. integration with land-use planning, at national, regional and local level, so that transport and
planning work together to support more sustainable travel choices and reduce the need for travel

. integration with policies for education, health and wealth creation, so that transport helps make a

fairer, more inclusive society
3.4.2.8 Industry implemented objectives

The obvious research question is how comprehensive and representative are these objectives in terms of
measuring goal achievement in relation to strategy integration? By comparing practices in five different

countries/continents it provides a flavour of the variance and similarities in approach.

1. Experience from Singapore (Taiwan) - regarded as a city with a world class demand and land-use management system -

reveals many of the objectives identified above aimed at sustainability are built into the city's transport and urban

development strategy. Evidence by May (2004:83) suggests the following objectives, broadly parallel to those identified

above:

« To deliver an effective land and transport network that is integrated, efficient, cost-effective and sustainable to meet the
nation's needs.

« To plan, develop and manage Singapore's land transport system to support a quality environment while making optimal
use of their transport, whilst safe-guarding the travelling public.

« To develop and implement policies to encourage commuters to choose the most appropriate transportation mode.
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