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MATCHING NETWORKS TO NEEDS

Travel needs and the configuration and management
of local movement networks in South African cities



Abstract

Motivated by disquiet that walking, as both a travel mode and as a segment of public transport trips, is

“not accommodated well in South African cities, this dissertation has two central aims. The first is to

understand better the need for travel by non-motorised modes and within local areas. Thie second is to
contribute to the improvement of local area movement network configuration and management
practices. The research is primarily exploratory in nature and was conducted within a ‘critical social
science’ paradigm — in which the research process was driven by a series of quesﬁonsf‘regardingvithe

critical interrogation of these practices. It explores some of the implications.for practice of a post- . -

apartheid urban transport policy discourse that prioritises understanding travel need, managing road
space, and accommodating public transport users and pedestrians. Reviews of 11terature exammatlon

of codes of practice, and interviews with practitioners were conducted to trace the origins and nature
of pramads of travel analysis and local network planning and to investigate evidence of
relationships between local network planning practices and improved local travel conditions. A
household travel survey was administered in metropolitan Cape Town to gather data on travel
behaviour across various income bands and in different residential locations. The survey employed an
innovative activity-based method, with theoretical origins in time geography. With the use of
computer-assisted personal interviewing technology, it involved members of 204 households
recording their activity schedule over a 24-hour period. The data were analysed using conventional
methods of filtered cross-tabulation, as well as time-space instruments. The research found, inter alia,
that as a result of being routinely excluded or underestimated in past surveys, the importance of
walking has not been fully understood. Walking would.appearto-be-particularly-important.in

satisfying the travel needs of middle- and low-income households, and walking distance findings

woul?rappear to refute assumptlons regarding the introverted nature.of-pedestrian-trips-that-underlie

—
conventional local network configuration practices. In the light of these and other findings the

dissertation argues for functionally ‘fuzzy’ local networks within whiéﬁes?rﬁﬁs—&’d})?lists are
accommodated on ‘permeable’ networks of footways, pathways, cycleways and shared roadways,
while motor cars are accommodated on Variously discontinuous roadway networks. The dissertation
also argues for the strategic identification of local areas 'requiring priority attention, and the
preparation of integrated local area plans incorporating co-ordinated and proactive pedestrian

planning, bicycle planning and traffic calming.
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Summary

The topic of this dissertation relates to travel need and the configuration and management of local area
movement networks in South African cities. It was motivated by three main concerns. The first was an
observation that walking, as both a travel mode and as a segment of public transport trips, is not
accommodated adequately. The second was that practices in the field of local network planning do not
appear to be entirely consistent with a post-apartheid passenger transport policy that prioritises
understanding travel need, managing road space, and accommodating public transport users and
pedestrians. The third was that what constitutes appropriate practice in this field is subject to inter-

disciplinary contestation. My primary aims in the dissertation are then:

e to investigate why travel by non-motorised modes and within local areas is not accommodated
adequately in South African cities;

o to investigate whether practices in analysing travel need and configuring and managing local
‘networks can be improved; and

e to explore the implications a new policy environment has for such practices.

To address these aims I investigate two main arenas of planning and management practice. The first of
these arenas incorporates practices associated with the assessment of travel need, and the second

incorporates practices associated with the design and management of local movement networks.

The research is primarily exploratory in nature, and was conducted within a “critical social science’
‘paradigm — in which the research process was driven by a series of questions regarding the critical
interrogation of the arenas of practice mentioned above. Reviews of literature, examination of codes of
practice, and interviews with practitioners were conducted to trace the origins and nature of practices
in the fields of travel analysis and local network planning, and to investigate evidence of relationships
between local network planning préctices and improved local travel conditions. A household travel
survey was administered in metropolitan Cape Town to gather data on travel behaviour across various
income bands and ¥ different residential locations. The survey employed an innovative activity-based
method, with theoretical origins in time geography. This theoretical and analytical framework was
selected on the grounds that it has been shown to lead to more accurate recall of local and non-
motorised travel, and best enables an understanding of travel behaviour within the constraints ‘of
households’ daily lives. With the use of computer-assisted personal interviewing technology, the
survey involved members of 204 households recording their activity schedule o?er a 24-hour period. 1
analysed the data using conventional methods of filtered cross-tabulation, as well as time-space

instruments.



The dissertation is divided into six chapters. In chapter I 1 introduce the motivation for, the aims of,
and the method used to conduct the research, as outlined above. In chapter 2 1 review the development
of methods of travel analysis and data collection internationally, identify which of these methods have
been applied in South Africa, and discuss how travel need and behaviour has been represented as a
result of their application. In the chapter I argue that the bulk of travel data collection and analysis
methods applied in South Affica have been drawn from a stream of methods developed in the United
States in the 1950s and 1960s in the context of a ‘predict-and-provide’ transport policy environment.
While these methods — principally in the form of inter-zonal origin-destination surveys and aggregate
four-step traffic forecasting models — have been refined and improved over time, by and large they
remain, procedurally and substantively, the same as those first developed in the late 1950s in cities like
Detroit and Chicago. They also remain centrally focused on the problem of traffic congestion, and the
construction of highways in its alleviation. A focus on traffic congestion, together with the labour
transportation requirements of urban apartheid, led to a focus on home-based work trips and morning
peak periods in South African travel analysis, as a primary contributor to motorised trips during peak
periods and the period when congestion is worst respectively. I contend that, as a result, little is

. currently understood of non-home-based, non-work, off-peak and non-motorised trip-making
generally, and of how this behaviour varies across individuals and households in different situations.
Of particular relevance to the focus of the dissertation, local travel — much of which is to non- -work
activities and by non-motorised modes — is thus either overlooked or poorly understood in travel
analysis. I conclude that, as a consequence of the limited scope of past surveys, there are insufficient
current data available with which to adequately understand the nature and relative extent of local

travel behaviour. This necessitated the collection of primary data.

In chapter 3 1 set out the objectives of the primary research into travel needs and behaviour in Cape
Town, describe the research method and theoretical framework used in conducting this research, and
report on findings. My analysis of the primary data shows that travel needs diverge widely on the basis
of a variety of financial, geographical, societal and demographic factors, Notwithstanding the
relatively low confidence interval of the sample, my primary research indicates that income, as the
primary determinant of private mobility, is the most significant varlable in determining patterns of
travel behaviour. The presence of children in the household, as well as nei ighbourhood form and
location however, also have a significant impact on household travel behaviour, while age, gender and
household responsibiliiies have a significant impact on personal travel. The data also indicate that the
information gaps preventing a full understanding of the above diversity and complexity are large.
Non-work and off-peak travel would appear to account for the majority of travel activity (80% and
54% respectively), and the focus on commutes and peaks i m past surveys has therefore in all likelihood
distorted perceptions of travel needs and patterns. In particular, as a result of being routinely excluded
or underestimated in past surveys, the importance of walking trips — in terms of their roles in satisfying
travel needs and in analysing road safety problems — has not been fully understood. Despite

accounting for a relatively small share of commuter modal split, main mode walking trips would



appear to be particularly important in satisfying the travel needs of middle- and low-income
households (accounting for 43% and 61% of all trip main mode use respectively). I argue that walking,
more than any other mode in South African cities, rivals the motor car as a means of transportation. At
best this exclusion or underestimation of walking trips in past surveys has introduced a routine bias in
the way in which the urban transportation problem has been framed and has skewed the allocation of
transport planning resources away from local network issues. At worst it has led to neglect in the

planning and design of infrastructure improvement for the poor and vulnerable road users.

In chapter 41 then review the evolution of approaches to local network configuration and management
internationally, describ@@é@éﬁgy and discuss how these have been influenced by
international approaches. I ;rgle, in the case of network configuration, that South African codes of
practice have promoted “closed’ 1.5-2 km square cells of collector and access road networks contained
within delimiting grids of limited access arterials and freeways, which are supposedly introverted in
terms of land use distribution and pedestrian movements. These practices have been drawn from
British and American ideas concerning functional road hierarchies and through-traffic elimination
developed in the 1940s and 1960s, and from ideas about introverted pedestrian movement developed
in the 1920s-and 1930s. In the absence of data, South African practices have shared, even if implicitly,
the underlying assumptions of these ideas regarding the inevitability of universal access to private
transport and the introverted or localised nature of walking trips. In reality, South African car
ownership was and is significantly lower, reliance on non-motorised travel significantly greater,
walking trip lengths considerably longer, and pedestrian road accident fatalities considerably higher.
My data indicate that mean (main mode) walking trip lengths amongst low-income households exceed
recommended parallel arterial frequencies (+2.8 km vs. 1.5-2 km), which implies that pedestrians will
often have to cross such arterial routes with concomitant road accident dangers. I argue that
insufficient consideration has been given to how travel needs and behaviours differ in the local
context. The evolution of South African codes of practice outlined in the chapter illustrates how the
accommodation of the travel needs of low-income groups was essentially considered within the basic
framework of a local network configuration idea developed out of a consideration of the travel needs o

of middle- and high-income groups.

In the case of network management I contend that South African practices have taken the form of
procedures through which hazardous or inefficient locations within road networks are identified and
warrants for pedestrian and bicycle facilities, transport system management and traffic calming
'measures are assessed, as well as access management and traffic impact assessment mitigation
associated with new land use development applications. These practices have also by and large been
drawn from the United States and United Kingdom. My review of South African codes of practice
illustrates that, with the exception of those associated with transport system management procedures,
they have tended to focus on the geometrics of paths and crossings, and on the circumstances under

which different types of retrofitting management measures might be warranted at specific locations.
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Recommended management practices as a result, and as a general rule, do not undertake causal
analyses of problems beyond localised traffic engineering assessment of ‘road environment’ factors
like driver visibility, skid resistance, crossing facilities and guardrails. Analytical questions associated
with non-motorised trip purposes, timing, origin and destination, and route selection for instance, tend
to be omitted, with the consequence that not much is said in the codes about important issues like land
use distribution and how this gives rise to particular patterns of non-motorised trip-making, and
pedestrian and bicycle network connectivity and the impact of parallel arterial frequency on severance.
I argue that local network management practices have tended to be site-specific (in a spatial or
network sense) and reactive (in the sense that management measures are considered on the basis of

public request or hazardous location identification) — commonly described as a ‘black spot approach’.

Having established that local travel is of great importance in South African cities, and that local
network planning practices have been imported without rigorous consideration of contextual
difference, in chapter 5 1 go on to review evidence of relationships between local network planning
practices and improved conditions of travel in local areas. I argue that the relationship between local
network configuration and management practices and improved local travel conditions is neither
always direct nor always consistent, and quite unremarkably, research has shown that numerous other
systemic urban, social and economic factors influence this relationship significantly. Nevertheless, the
weight of evidence indicates that grid- _like ‘neo-traditional’ network configurations improve levels of
accessibility to local destinations, and that despite generating more local trips, this accessibility does,
in many if not most cases at least, reduce total vehicle kilometres travelled and increase walking and
public transport share of modal split. The evidence also indicates that networks can be configured to
prioritise direct and multi-directional pedestrian movement without compromising traffic congestion,
and in fact, with the caveat that large volumes of extraneous traffic are avoided, ‘neo-traditional’
networks can offer real benefits in diffusing traffic and reducing volumes on arterial routes. With
regard to road safety, studies that have included all accidents in network comparisons indicate quite
conclusively that limited access networks have major benefits over gridiron networks, whereas studies
that have included only injury or pedestrian accident data indicate far less benefit and in some
mstances in fact a greater accident rate. Studies of pedestrian accidents in South Africa show that
dlstrlbutors as opposed to collectors and residential roads, represent the most hazardous locations for
pedestrians, and, given higher levels of walking, are more important as a focus of pedestrian planning

than in the developed countries from which most network configuration practices originate.

The reviewed evidence also suggests that, if an objective in network configuration and management is
to manage travel demand and encourage mode switching — as indeed it should be — it needs to be
included as one of a suite of co-ordinated measures with this objective. On its own, local movement
network configuration and management can be expected to yield results which, at best, will be
inconsistent. In the chapter I also review precedent for co-ordinated and proactive local network

management. This review illustrates that there are practices elsewhere to draw from in the



vii

development of local network management practices in South Africa that analyse problems on an area-
wide basis, and that apply network management measures across local areas systemically and
proactively.

4 .
I conclude the dissertation in chapter 6 by exploring the possibility of a better match between travels
needs and the configuration and management of local networks in South African cities through
improved travel analysis and local network planning practices. With regard to the improvemen‘t\ of
travel analysis practices, I W %@M@We@ing of
current travel need is important and necessary, that this analysis needs to be inclusive of all travel
G@mﬁ?ﬁa&ﬁ{vﬁ“&&m need To be observed over time in order to identify
adaptations in behaviour. Of particular importance to my research motivation, walking needs to be
analysed as a travel mode in its own right. To ensure consistency and to enable comparisons between
geographical areas, it would make sense for surveys that collect these data to be conducted nationally,
at the same time, using the same instrument. Such surveys could take the form of repeated cross--
sectional surveys or panels. I argue that activity-based methods offer a suitable analytical framework, -
but that random household travel surveys are unable to provide adequate data on the needs of all

travellers or on all trip-making activities. Other complementary surveys methods should therefore also

be used.

I argue that improved network configuration practices will require a realignment of priorities in which
networks are designed first to meet the travel needs of pedestrians, bicycles, public transport users and
public transport operators, and then to accommodate motor cars. I contend that reorienting network
configuration practices around non-motorised modes, not cars, will requife the conceptualisation of
local area movement infrastructure as topological grids of public rights-of-way, as opposed to road
networks conceived simply in terms of motorised travel needs. Within such topological public right-
of-way grids pedestrians and cyclists would be accommodated on a continuous network of footways,
pathways, cycleways and shared roadways, while motor cars would be accommodated on a I’letWV(Y)I:‘k of
- roadways deliberately designed to be discontinuous where necessary. The accommodation of inter- as
well as intra-neighbourhood walking trips, will require a further conceptual shift from functionally
introverted or ‘cellular’ neighbourhoods, to functionally ‘fuzzy’ and permeable neighbourhoods
bounded by, not centred around, commercial strips and town centres. The pedestrian and bicycle
networks of adjacent neighbourhoods therefore need to interconnect, and when unavoidably severed
by high speed arterials or railways and warranted by pedestrian desire lines and volumes, qonnected by

s

grade-separated crossing facilities.

1 argue that improved network management practices will require co-ordinated and proactive
pedestrian planning, bicycle planning and traffic calming, integrated within wider satiéll development
and travel demand management frameworks, and informed by analytical techniques that go beyond

hazardous road accident, or ‘black spot’, identification. The planning frameworks emerging from
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recent legislative change in South Africa however, focus almost exclusively on the metropolitan scale
and provide little indication of how such co-ordinated and integrated practices might be implemented,
and by whom. It is likely that resource limitations will prevent entire metropolitan areas from being
covered by local plans. Local areas, and their geographical extents, will therefore need to be identified
and prioritised strategically. Within such a strategic and integrated local planning framework, local
transport issues will need to be central to the content of local area plans, as well as to the strategic

identification of those parts of cities requiring localised integrated planning attention.
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Clhapter 1

Introduction

1.1 BACKGROUND AND MOTIVATION

The transition to democratic government in South Africa in 1994 precipitated a perhaps unprecedented
period of critical reflection across all disciplines and policy sectors associated with the planning and
management of urban settlements, and the fields of town planning, transport planning and traffic
engineering were no exception. This critical reflection led to the reformulation of policies, strategies
and codes of practice across the fields of urban development and transportation, and it was a number
of observations and issues that arose in my personal interaction with some of these processes in 1998
that motivated the research presented in this dissel'tation.l Primary among them was an observation
that movement on foot is not accommodated particularly well in neighbourhood, or local area,
planning in general, and in the configuration and management of local area transport systems more

specifically.

The characteristics of walking trips in South African cities will be the subject of considerable

 investigation and discussion later in this dissertation. Suffice to note here that walking as a travel

e AR AR i 5 e

\'&ode is widespread, accounts for large amounts of travel time, and the distances covered by

.. \ pedestrlans are con51derably longer than those in cities of the developed world. That travel by foot is

not accommodated particularly well in South African cities is fairly clearly evidenced by the efforts of

pedestrians, and risks they take to shorten thelr walkmg trlps to destination actlvmes

e e AT ol g

-

The efforts pedestrians make to minimise their travel distance and time are apparent along freeways
a;d arterials in and around metropolitan Cape Town for instance — in the form of breakthroughs in
perimeter fencing at regular intervals to facilitate at-grade crossing, informal footpaths leading across
roadways, and the assembly of makeshift stairs to climb over median barriers (de Beer and

Davidson 2000, Stander ef al 1997) (see figure 1.1).

e e

! More specifically, I was involved as a consultant in the revision of the so-called ‘new red book’, the National

Department of Housing’s code of practice on site layout and service provision (see section 4.3.7). Together with Vanessa
Watson and Paul Mann, I prepared the section of the code dealing with movement networks. In the process of finalising this
section I became involved in an extended exchange with a subcommittee of the Committee of Land Transport Officials
responsible for preparing codes of practices on transport planning. In this exchange it became clear that considerable debate
existed on the appropriateness of different transport systems in the South African context, and that further research would be
required if this debate was to be resolved.


















INTRODUCTION 7.

approach adopted to traffic growth and road capacity expansion — a relationship that has defined
transport policy watersheds in other parts of the world — was that of increasing road capacity supply to
match forecast traffic demand, and in doing so, of facilitating increased motor car use. This policy
approach, which was dominant internationally over this time, is referred to in the British literature as
‘predict-and-provide’ (Goodwin 1997, Owens 1995).

After the transition to democracy in the mid-1990s, South African urban passenger transport policy
has been concerned with the introduction of ‘regulated competition’ with respect to public
transportation (i.e. operator competition for a route rather than on a route) and the devolution of
planning and management powers and functions to lower levels of government, while addressing
issues of more equitable access vto transport services in the post-apartheid context. With regard to the
position : aac;pted to traffic growth and road éapacity expansion, the new policy environment — in the
form of the White Paper of 1996, the Moving South Africa 20-year strategy of 1999 and the National
Land Transport T ransition Act (Nb. 22) of 2000 — represents a discursive shift from the earlier supply-
side or ‘predict-and-provide’ approach to a demand-side or ‘demment’ approach. Some of
the key diMent include: the prioritisation of customer n_eeds; the
promotion of public transport over private car travel; the development of high density tréhsport
corridors; the optimal deployment of public transport modes to meet customer service requirements;
the implementation of road space management in the form of a variety of charging and infrastructure
measures; and the promotion of non-motorised transportation. Changed policy priorities thus
necessitate that a new emphasis is placed on understanding the existing diversity of travel needs, travel

demand management, and prioritising public transport users and pedestrians.

This policy watershed, while different in its circumstances, is not unique in international terms. The
United Kingdom and the United States in particular underwent policy changes in the 1980s and 1990s
that saw the emergence of travel demand and road space management measures, aimed at improving
conditions for higher occupancy vehicles, public transport and pedestrians, as central to policy
discourse. While there is a growing international literature on the disjunctures that have arisen as a
result of the continued application, within the new policy environment, of a set of practices developed
within past policy environments, and more specifically on the implications of policy change for local
movement network configuration and management, these arenas of research have received very little
attention in South Africa. Perhaps as a result of the concentration of transport planning capacity within
metropolitan institutions, and of the particular transport planning requirements of the emergent
legislation that focus on the metropolitan areas, in South Africa research into the implications that
changed policy has for practice has been focused mainly at the metropolitan or city-wide scale. Little
reseafch has been undertaken in South Africa to investigate the implications the new policy
énvironment has for local area transport planning practices, and certainly little consensus exists across

disciplinary boundaries on what these might be.
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Site layout, and the planning and design of movement networks as a part of this exercise, is a task that
has been undertaken by professionals from various disciplines — including architects, urban designers,
town planners, and civil and traffic engineers. As a result of the different philosophies and specialised
concerns these disciplines have brought to bear on the task, it is arguably one of the most
professionally contested arenas in the field of settlement plai/ming, and at times very different
perceptions on what represents appropriate practice have e;nerged. Two examples of such differences
that I have often heard expressed by professionals in Soutl/1 Africa include the appropriateness of grid
street patterns, and the approprlateness of access management policies. In the case of the former, 1
have often heard urban des1gners and planners argue the advantages of the grid in relation to
‘structuring’ urban space and accommodatmg cl)ange, while for many traffic engineers (as will be
discussed later in chapter 4) this street pattern reﬁfesents bad practice from the perspective of road
safety. In the case of access management;"§ifnilar disagreements exist between these two disciplines on
the relative importance of, on tng,on'e’ nand, limiting interruptions to traffic flow and maintaining
efficient traffic speeds algng/a;ferial routes, and on the other, creating linear ‘activity corridors’ with

greater roadway and,,dri(reway accesses and mixed (motorised and non-motorised) traffic..

o ;

In summary then, three main aspirations motivated me to undertake this pro;ect The first was a desire
to contribute to the 1mprovement of practices with regard to the planmng and management of transport
systems that fail to accommodate the needs of the poor and vulnerable. The second was a desire to
examine the implications for practice of a changed policy environment. The third was a desire to
reframe and clarify what séems to be at issue in the inter-disciplinary cqntestation referred to above, in

the field of local movement network configuration and management. |

/
i

1.2 AIM AND SCOPE OF THE DISSERTATION

Following on from these concerns then, the primary aims of the dissertation are:

* toinvestigate why'tra\}el by non-motorised modes and within local areas is not accommodated
adequately in South African cities; _ :

e to investigate whether practices in analysing travel need and configuring and managing local
networks can be impro(zed; and

» to explore the implications a new policy environment (that prioritises understanding travel need,
managing road space, and accomrnodating public transport users and pedestrians) has for such

practices.

To address the key research question articulated above it was necessary to investigate two main arenas

of planning and management practice. The first of these arenas incorporates practices associated with
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the assessment of travel need, and the second incorporates practices associated with the design and

management of local movement networks.

Given the central importance that ‘travel need’, ‘local travel’ and ‘local movement networks’ assume
in the dissertation it is important from the outset to provide definitions of these not unproblematic

concepts. !

I use the term “travel need’ quite simplistically to refer to the need for people to move from certain
points in space to others, very often at prescribed times, in order to participate in a range of activities
necessary for their sustained livelihood. Clearly some travel needs might be described as ‘basic’ — trips
undertaken to acquire food or earn income for instance are essential to continued survival and are
therefore in the same category of needs like sleep and safety. Other trips, like those to social and
recreational activities, are less essential, and might be described as ‘non-basic’. I do not however
attempt to differentiate between these levels of travel need. For reasons that will become apparent later
(in section 3.2.1), in my research I am interested in all travel undertaken by all people for all purposes.
I also do not take into consideration those travel needs that are unfulfilled because the opportunity to
undertake particular trips is denied the individual by a mobility impairment, a lack of resources, or an
absence of transport services. As will be described in greater depth when discussing the objectives of
my primary research (see section 3.2.2), I suggest that expressed travel behaviour provides a
reasonable indication of the nature of relative travel need across different groups, but recognise the

existence and importance of unexpressed travel need or ‘latent demand’.

Regarding ‘local travel’, the current international literature has tended to define the geographical limits
of a local ‘neighbourhood’, ‘community’, or “village’ (depending on the nomenclature) as a 5-

10 minute, or (assuming a walking speed of 80 m/minute) a 400-800 m, maximum walking distance
radius from a central public transport stop and/or neighbourhood centre. The extent of a ‘local area’,
within which local trips are made and local road networks are configured, has therefore typically been
defined as a roughly circular tract of land with a diameter of between 800 and 1 600 metres, and an
area of between '50 and 200 hectares. This definition is embedded in the remarkably resilient town
planning assumption that households can and do satisfy all their walking trip purposes within some
form of local neighbourhood centre, which seems in turn to have led to the common practice amongst
transport enginéers of spacing intersecting grids of limited access arterials (the delimiters of local
areas) at 1 500-2 000 m intervals (see figures 421 and 4.28).2 In South African cities however, as will
be discussed later, average walking trip lengths gﬁl{lgﬂﬂgﬁhlo‘»ve_rﬁi{lggglﬁ groups are around 2 000 m, and

it is not unusual for pedestrians to walk up to 4 000 m. The term ‘local travel’ is therefore used in this

3 In the review of South African codes of practice reported upon later (in chapter 4) I found no explicit rationale for
this parallel arterial frequency. However, given that the minimum roadway or driveway intersection spacing required to
maintain efficient traffic flow along arterials is typically considerably less than 1 500-2 000 m (around 500 m or less
depending on the type of arterial and adjacent environment), I presume this practice was informed more by consideration of
the pedestrian catchments that surround neighbourhood centres and a desire to avoid pedestrians crossing higher speed
arterials to access them, than by a desire to avoid disruption of high speed traffic.
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dissertation simply to refer to trips made to destination activities that are within walking distance of
the point of origin (but not necessarily undertaken on foot), and for reasons that will become apparent
later, the point of destination is defined as neither a public transport stop nor a neighbourhood centre
and a quantitative specification of a local area is avoided. Thus defined, the ‘local area’ of a poorer
community prepared to walk long distances would be larger than that of a wealthier community

prepared to walk only short distances.

The term ‘local movement network’ is used then to refer to the links and junctions of fixed movement
infrastructure that fall within ‘public rights-of-way’ or ‘reserves’ used for local travel (as well as
obviously for a certain amount of through-movement). These links and junctions contain overlaid
systems of ‘ways’ for different movement modes — including footways, roadways, pathways and
cycleways. Importantly, the term movement network is used to refer to more than simply a network of

local roads. This is another point that is returned to later.

It is also important from the outset to clarify the intended scope of application of my conclusions and
recommendations regarding the nature of improved practices. My findings and recommendations are
specific to the South African context. I leave any assessment of the relevance of this research to other
parts of the ‘developing world’ to the reader. The populations of South African cities are at present
characterised by their diverse array of household incomes and living conditions — ranging from the
unemployed very poor living in high density informal settlements who extract a precarious living
where they can from informal income generating activities, to the multiple car-owning very rich who
live in expensive low density suburban housing, with a diversity of conditions in between. The
stratification and clustering of the sample used in my primary research in Cape Town (see

section 3.4.1) provides some indication of the range of conditions. Clearly the improvement of
practices in the fields of local network configuration and management across this diversity of socio-
economic and developmental situations will require the production of carefully considered codes of
practice which specify to whom and to which type of development particular guidelines and standards
apply. It is my intention to stop well short of the development of these kinds of highly specified codes
of practice, and instead simply to develop a concept which offers a basic means of approaching the
problem of how non-motorised travel needs can be accommodated adequately within movement
networks. This concept (specified in section 6.3) might form the basis upon which more specific and
detailed design guidelines and standards are developed at a later date. Clearly as poorer households
depend more on non-motorised transportation than wealthier households, as will be illustrated later,
this concept is directed at, but importantly is not exclusively relevant to, the needs of lower income

groups.

Effecting changes in practice will however require more than simply the production of new design
codes or ménagement procedures. What might be regarded as best or appropriate practice at any point

in time is influenced by decision-making power and political control in the offices of policy-makers,
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professional practitioners, development assessors and financiers, and accordingly changes in practice |
are more possible at certain points in time than at others, as patterns of decision-making power and
political control change. The analysis of the nature of this power and control, and of its influence, is an
established field of study in its own right undertaken through complex theoretical and analytical
franieworks. I will not endeavour to engage with this field or with these frameworks, beyond revisiting

this issue in chapter 6 when I discuss the future research needs that are raised by my conclusions, .

1.3 RESEARCH PROCESS o : : -

The literature on research method in the social sciences identifies three possible paradigms within
which to conduct inquiry: “‘positivism’, critical social science’ (or ‘constructionism’); and
‘interpretive social science’ (see for instance Neuman 1997 and Terre Blanche and Durrheim 1999).
Most previous research in the fields of travel analysis and transport planning has been conducted
within the positivist paradigm. Positivist research-assumes that human reactions to certain conditions
are stable and law-like, and thus it searches for regularities in human behaviour. Legitimate knowledge
of human behaviour is seen to be based on empirically observable and measurable facts, and the
researcher is seen to be neutral or value-free in observing these facts. The emphasis on uncovering
regularities (or ‘social laws’) is founded on a belief that the social sciences can and should be studied
in the same way as the natural sciences. Consequently quantitative methods of inquiry have been
imported from the natural sciences, and positivist social science methodology follows the same .-
hypothetico-deductive route of constructing law-like explanations of reality through the testing of a
hypothesis or hypotheses. Indeed, as will be discussed in the next chapter, some behavioural theory
from the natural sciences has been used to explain and predict human actions as well (e.g. the gravity

model of trip distribution).

Positivist social research has been criticised, inter alia, on the grounds that there are fundamental

" differences between the natural and social sciences, that the researcher is not a value-free objective
observer, and that there is no single external social reality. In the field of travel analysis this critique
revolves around an argument that travel behaviour does not exhibit the same rational and stable
regularity as the behaviour of natural elements, and that the deyelopment of models from empirically
observed social regularities to predict long term travel behaviour at ever increasing levels of accuracy
— a central thrust of research activity since the 1960s — is somewhat misconceived (see for instance

Gillespie et al 1998, Pas 1990 and Polak 1987).

The influence of this critique on the development of analytical methods in the field, and on the choice
of my own analytical framework, is discussed later (in chapters 2 and 3). Suffice to say here that-I
elected to conduct my research loosely within a critical social science (rather than positivist)

paradigm, on the grounds that my research aims did not sit comfortably within the latter. I hasten to
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add that this was not a neat decision I took at the outset of the project. Rather, once my research
interests and the broad nature of the tasks I needed to undertake to address them became clear, it
became apparent that the research project fell within a particular paradigm. The research interests
emerged first and fitted intd a paradigm, not the other way round. The situation of different kinds of
research within or across particular paradigms is a question that could be discussed at length. My
purpose here is simply to situate my own project within the ‘critical social science’ paradigm, and

allay any expectations that it might be positivist in approach.

According to Lawrence Neuman (1997), within the “critical social science’ paradigm, reality is seen to
be socially constructed and multi-layered (sometimes dialectic), and the researcher is not seen to be
neutral in his or her attempt to expose the versions of reality constructed by different interest groups.*
The research process is driven by a set of questions which are related to why socially constructed
knowledge of reality is represented the way it is and by whom, and how the world can be made a
better place by deconstructing practices in assembling and acting upon knowledge. My research
process was therefore driven by a set of questions, as opposed to hypotheses. I did not dismiss the
utility of positivist method§ however, as some of the quantitative research techniques developed within

this paradigm were used in my data collection and analysis.

The research process was dlso primarily exploratory in nature, but — insofar as it produced new data
that exténd existing knowledge of travel need, and examined evidence of casual relationships between
local network planning practices and travel patterns — incorporated descriptive and explanatory
elements.’ The exploratory and multi-disciplinary nature of the project necessitated that considerable
effort was invested in reviewing and engaging with literature and developing analytical skills that
spanned disciplinary boundaries. In particular, with a background in town planning, it was necessary
for me to invest considerable effort in familiarising myself with transport system planning and
management practices and travel survey methods that have emerged from other disciplines, notably

traffic engineering and human geography.

The exploratory nature of the project inevitably also led to some shifts in course over the three year
research period (1999-2001) as my understanding of current debates and the limitations of different
research methods improved. It was initially my intention for instance to use multi-modal micro-

simulation modelling software to test the ability of alternative local network configurations to

4 In the third paradigm, ‘interpretive social science’, social reality is seen to be constructed by human beings who

interpret situations in particular contexts, and act in response to these situations. It involves making social reality intelligible
and revealing its inherent meaningfulness. This requires studying how social reality is experienced, interpreted and
understood. Qualitative research methodologies are frequently used. (Neuman 1997)

5 Consistent with Neuman’s (1997) categorisation of types of research in the social sciences, I use the term
‘exploratory’ here to refer to research that is sufficiently open-minded and flexible to adjust fields of enquiry and research
methods as new understandings of the research topic emerge and as important issues requiring investigation serendipitously
come to light, and that identifies the appropriate future direction of research in a field and the methods that should be
employed. In contrast, according to Neuman (1997), ‘descriptive’ research refers to the detailed depiction of a particular
subject and possible contradiction of prior beliefs, while ‘explanatory’ research refers to the advancement of knowledge of
underlying processes and theory building.
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accommodate changing patterns of travel demand through the introduction of network management
measures, and to develop and apply indicators of mode accessibility, efficiency and safety to measure
network effectiveness. At the time my concern was to explore the ability, or flexibility, of different
movement network and subdivision patterns to maintain convenient and safe non-motorised travel
under changing levels of vehicular through-traffic and motor car mode share. While this is a theme
that has endured throughout the research, my views on its relative importance to the project, and on
the usefulness of this type of simulation research method, changed. It was also my intention initially to
place greater emphasis on, and contribute to, debates surrounding the relationship between network
configuration and travel behaviour. The body of literature that has emerged on this subject in recent
years excited me tremendously as it is one of the few academic arenas in which town planners,
transport planners and traffic engineers have engaged in meaningful scholarly debate. However, as I
reviewed this literature and my appreciation of the limitations of explanatory research in this field
grew, I elected to omit this issue as a focus of analysis in my primary research. In addition, during the
course of the rescarch, a book on the topic was published which obviated the need to assemble and
present the available evidence as comprehensively as I had originally intended (Boarnet and

Crane 2001).

Extensions to my initial intentions, as opposed to the kind of narrowing of focus discussed above, took
the form of greater emphasis accorded to network management issues, and an expansion of the scope
of my primary research. The former resulted from a growing realisation of the futility of attempting to
significantly improve conditions for non-motorised travellers in South African cities through
concentrating on just (but still important) ‘greenfield” development. Regarding the latter, while it was
my intention at first to limit the presentation of primary research findings to those concerned with
local travel behaviour only (with a particular but not exclusive focus on non-motorised travel modes), -
in the process of analysing my data it became apparent that by limiting the presentation of my findings
in this way, much of the insight of travel need and behaviour in South African cities added by the
research would be lost. T decided that these insights were sufficiently valuable to justify the expansion
of my presentation of findings to include them. More importantly perhaps, as one of the objectives of
the primary research was to test an innovative analytical method, I decided that this expansion was
also necessary to demonstrate its utility in relation to the development of a richer understanding of

travel need and behaviour than has previously been the case with other analytical methods.

Two intentions that remained unchanged throughout the research process however were my desire to
understand better travel need and behaviour in South African cities, as well as the érigins and
underlying philosophies of local network planning practices. Consequently relatively large portions of
this dissertation are dedicated to documenting the results of my efforts to come to terms with design
codes, methods of travel analysis, the available travel data, as well as the collection and analysis of my
own travel data. The exercise of primary travel data cdllection proved to be the most fraught and time-

consuming aspect of the research, and partly for this reason, an original intention to undertake a
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subsequent complementary qualitative survey of local travel patterns and perceptions was deferred for

later research.

Research process

Figure 1.7
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While interrupted and not necessarily sequential in nature, the research did follow what might in |
essence be regarded as the conventional path for dissertation study (Holt 1998, Phillips and

Pugh 1987): the identification of a research problem and key motivating research question(s); a critical
review of what others have said about this problem and the schools of thought that have emerged; the
identification of what information needs to be gathered to explore and address the research questions
identified; the development of theoretical and analytical frameworks with which to collect and

interpret information; the collection and analysis of information; a reflective discussion oh how the
research findings add to existing knowledge and address the research questions; and an identification
of the challenges and implications the research findings present for, and what still needs to be explored
in, the field. Figure 1.7 illustrates the broad research process followed and the various tasks

undertaken in each phase.

1.4 STRUCTURE OF THE DISSERTATION

While the research process went through the various phases discussed above, these have not been used
as a basis for structuring the dissertation, as might be regarded as conventional. Instead — in line with
the “critical social science’ paradigm within which the research was conducted — the dissertation has
been structured around the sequence of questions that drove the research process. It is divided into six

chapters (including this introductory chapter), followed by a set of appendices.

Chapter 2 (the next chapter) addresses the question of how travel need has been analysed and
represented, and how adequately available data enable a thorough understanding of local travel need in
particular. The chapter, in essence, reviews the development of methods of travel analysis and data
collection internationally, identifies which of these methods have been applied in South Africa,
discusses how travel need and behaviour has been represented as a result of their application, and
identifies gaps in existing knowledge. While tracing the evolution of international travel analysis and
data collection methods is an exercise that has been undertaken elsewhere — although for different
purposes, with different emphases, and with more specific geographical foci (see for instance

Bates 2000, Bates and Dasgupta 1990, Fischer 1987, Pas 1990 and Weiner 1997) — it is presented here
at some length to provide a basis from which the origins of South African practices can be identified,
and the contextual differences between South Africa and the-countries of origin can be understood.
Travel analysis was also a field in which I had no prior training or experience, and it was necessary for
me to undertake this literature review to provide a foundation from which I could engage with later
aspects of the research. In the absence of published reviews of the origins, policy contexts and
application of analytical methods in South Africa, beyond those dealing simply with modelling
software, it was necessary to undertake a series of practitioner interviews to develop an understanding
of local approaches. The review of available travel data in Cape Town and other South African cities

was also a task that had not been undertaken before, and in order for me to substantiate my
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conclusions regarding the limitations of current travel data, this too had to be undertaken in some
detail. By tracing the origins and development of South African travel analysis practices in a way that
has not been done before, I attempt to make, in this chapter, the first of what are intended to be a

number of contributions to the field.

One of the conclusions drawn from the review of earlier representations of travel need in chapter 2 is
that there are insufficient current data available with which to adequately understand the nature and
relative extent of local travel behaviour, and more specifically that the scope of most past surveys
(typically restricted to commutes or morning peaks) has been too limited for. this purpose. This gave
rise to the need to undertake a travel survey of my own, and to broaden the scope of conventional
travel analysis to enable a more comprehensive view of local travel to be developed and the relative
importance of local travel to be viewed in perspective. As discussed earlier, this resulted in an
expansion of the core research focus. Chapter 3 documents this survey, .and addresses the question of
what travel need is in its fuller diversity and complexity, and what the relative importance of local
travel need is in particular. Metropolitan Cape Town was selected, for pragmatic reasons, as a case
study of a South African city for the purposes of addressing this question. The chapter, in essence, sets
out the objectives of the primary research, describes the method and theoretical framework used, and

reports on findings.

In a field dominated by prediction and mathematical modelling, and in a context of increasing
economic uncertainty and demand-side and equity-oriented transport policies, I argue at this point that
travel analysis studies focussed on improved understanding of existihg need and behaviour through
empirical observation are important in and of themselves. Consequently I regard the collection and
analysis of data to improve our understanding of current travel need and behaviour as an end in its

own right, and make no attempt to develop a predictive model.

For reasons that will become apparent later I selected time geography and activity-based analysis as
the theoretical and analytical framework within which to develop the survey instrument and explore

the data collected. Because this survey method is to a large extent untested in South Africa, and
because an anticipated contribution is the application of this analytical framework under South African
conditions, the preparation for and administration of the survey is documented in some detail. Despite
a constrained sample size and associated large confidence intervals, I believe the analysed data do
extend current understanding of travel need and behaviour through the application of this framework,
and I anticipate that a further original contribution to knowledge is made here. My personal experience
from the project is that household time-space paths — one of the tools developed by time geographers —
illustrate to the travel analyst the plight of the poor in a far clearer and more forceful way than other

analytical techniques.
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The findings of the survey are discussed in terms of the influence of household inconie,

neighbourhood form and location, household life-cycle stage, and personal circumstances on travel
behaviour. The data indicate that gaps in our understanding of travel need and behaviour in South
African cities are large, and that walking as a form of local travel is indeed important — particularly so
amongst poorer households, and individuals within wealthier households that do not have access to the
household car(s) — and significantly more important than earlier travel surveys focussed on commutes
and peaks might have led us to believe. An overarching implication of the research is argued at this
point to be that, given the hitherto poorly understood importance of local networks in satisfying travel
need, greater resources need to be allocated to transport planning in local areas and for non-motorised

modes generally.

Chapter 4 then shifts the focus of the dissertation away from travel need to local network configuration
and management. Local network W@n is defined as the arrangement of footways, roadways,
pathways and cycleways in ‘greenfield’ /develbpment to delimit street blocks and open spaces, and to
facilitate local travel by various modes between the different land use activities they accommodate.
Local network management is defined as the addition or extension of footway, pathway and cycleway
systems, the provision of additional driveway or roadway accesses, the provision of roadway crossing
facilities, and the control of vehicular traffic through roadway retrofitting, subsequent to ‘greenfield’
construction. B

The chapter addresses the questi/on of how local networks have been configured and managed, and the
extent to which practices have been developed to match actual local travel needs in South African
cities (as best they have bmmmn of
approaches to local network configuration and management internationally, describes South African
practices, and discusses how these have been influenced by international approaches. While the task of
tracing the evolution of international approaches to local network planning has been undertaken in
great detail elsewhere (see for instance Hall and Ward 1998, Hass-Klau 1990 and Southworth and -
Ben-Joseph 1997), in much the same way that approaches to travel analysis are reviewed in chapter 2,
this progression of ideas is presented here at some length to provide a foundation from which the
origins of South African practices can be identified and the contextual differences between South
Africa and the countries of origin can be understood. South African practices are reviewed through the
examination of design codes (as opposed to, for instance, case studies) and supplemented with
practitioner interviews where necessary. By tracing the origins and development of South African
network configuration and management design codes in a way that has not been done before, this is an

area in which I expect another contribution to the field will be made.

Chapter 5 then addresses the question of what evidence there is of local network planning practices
improving the conditions of travel within local networks — a form of travel revealed to be of great

significance in chapter 3 — and the question of what implications this evidence has for transforming
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current South African pracﬁces in this field. Among the conclusions drawn from the review of design
codes in chapter 4 are that putative ‘best” local network planning practices have been imported from
developed world contexts without rigorous consideration of contextual difference, and that
management practices havé tended to be site-specific and reactive. I postulate at this point that closer
examination of and response to actual travel need, and a co-ordinated and proactive approach to local
network management, would surely improve practice. With regard to the former, while the findings of
chapter 3 in relation to travel need in its fuller diversity and complexity have implications for
numerous transport planniﬁg matters, including those relevant at the larger city-wide scale, the focus
of the dissertation necessitates that chapter 5 concentrate on local network configuration and
management matters in particular. The chapter, in essence, reviews evidence of the relationship
between local network planning practices and travel behaviour, traffic congestion and road safety. It
also reviews, briefly, precedent for co-ordinated and proactive local network management. The
literature review in this chapter therefore represents the third of three presented in the dissertation as a
whole, with the first two de%aling with travel analysis and local network planning practices
respectively. As mentioned:earlier, for a number of reasons, my ambitions with regard to this
particular body of literaturé were tempered during the course of the project. I hope nonetheless that the
multi-faceted nature of the review represents a contribution. Similar reviews in the past have focused

on either travel behaviour, traffic congestion and road safety, and seldom all three.

Chapter 6 concludes the dissertation by addressing the question of whether travel analysis and local
network planning practices'can be improved in South Africa, and what future research would be
necessary to assist this process. Following a brief reflection on the dissertation’s aims, I explore the
implications of the research for improved travel analysis practices, local network configuration
practices in new land development, and local network management practices within existing
settlements (and in broad terms the planning frameworks and processes their implementation would

necessitate). I conclude with a discussion on the dissertation’s intended contribution to knowledge.

The three appendices that follow the list of references at the end of the dissertation include a list of
related doctoral research products, the survey instruments used in primary research, and a comparison

of surveys findings.
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This chapter addresses the question of how travel need has been analysed and represented; and how
adequately available data enable a thorough understanding of local travel need in particular. The
chapter reviews how methods of travel analysis and data collection have evolved internationally. It
goes on to identify which of these analytical methods have been applied in South Africa, and how
travel need and behaviour has been represented as a result of their application. Finally it disctisses '

-

gaps in existing knowledge.

The chapter is divided into six sections, including this introduction and a concluding summation.
Section 2.2 (the next section) reviews the evolution of approaches to travél-analysis and data collection
internationally, in terms of a number of broad periods, from the emergence of the transport planning
and traffic engineering professions in the 1930s to the present day. The contexts in which different
approaches emerged and the factors that initiated methodological change are discussed, as well as the
assumptions made in each period that often became the focus of challenge and motivation for
subsequent development. While this is a review that, with different emphases and geographical foci,
has been undertaken elsewhere (see for instance Bates 2000, Bates and Dasgupta 1990, Fischer 1987,
Pas 1990 and Weiner 1997), as mentioned earlier, it is undertaken here at some length to provide the
necessary foundation upon which South African practices can be situated, and upon which decisions
regarding the later primary research can be made. Section 2.3 then identifies the origins and
application of approaches to travel analysis and data collection in South Africa. Section 2.4 reviews
the representations of travel needs and behaviour, or existing knowledge, that have resulted from these
analyses in South African cities and in Cape Town, as the focus of later empirical research, in
particular. Secondary sources of data are discussed in terms of a set of variables that broadly represent
the scope of previous analysis. This is a task not done before, and in order to be able to properly
substantiate later conclusions regarding the limitations of current travel data, is undertaken in some
detail- Section 2.5 identifies the gaps and restrictions that occur in our existing understanding of travel

needs and behaviour.
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2.2 EVOLUTION OF METHODS OF TRAVEL ANALYSIS AND DATA COLLECTION

A review of the international literature suggests that, on the basis of the contexts to which they

responded, the emergence of methods of, and approaches to, travel analysis can be broken into the

following five overlapping periods® (see figure 2.1). The policy environment, academic critiques,

analytical methods and underlying assumptions of these periods are discussed in turn.

e approaches that emerged in the 1930s to 1950s in response to increased private motor car

ownership and use, and associated intra-urban traffic problems;

o approaches that emerged in the 1950s to 1960s in response to accelerated highway.construction

and technological innovation in the computer industry;

e approaches that emerged in the 1970s to 1980s in response to critiques of aggregate methods and

the observed limitations of traffic forecasts of the 1960s;

e approaches that emerged in the 1980s to 1990s in response to critiques of static, trip-based travel

analyses and their underlying behavioural theory; and

o approaches that emerged in the 1990s in response to environmental pollution and shifts from

supply-side (i.e. ‘predict-and-provide’), to demand-side (i.e. tr.

policies.

Figure 2.1

Periodisation of the emergence of approaches to travel analysis

avel demand management) transport
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An alternative periodisation can be found in a conference paper presented by Eric Pas (1990). Pas identified five
eras on the basis of analytical method: (1) the ‘social physics era’ (mid 1950s-late 1960s), (2) the ‘econometric era’ (late

1960s-late 1970s), (3) the ‘psychological measurement era’ (mid 1970s-early 1980s), (4) the ‘human activity analysis era’
(mid 1970s-mid 1980s), and (5) the ‘dynamic analysis era’ (mid 1980s-late 1980s). A further periodisation of travel demand
modelling systems often referred to in the transport planning literature, takes the form of: (1) ‘first generation models’ (from

the late 1950s onwards) in which aggregated trips between traffic zones were the focus of demand analysis, (2) ‘second
generation models’ (from the 1970s onwards) in which trip choices at a disaggregated individual level were the focus of

demand analysis, and (3) ‘third generation models’ (from the 1980s onwards) in which the constraints associated with

household activity behaviour were the focus of demand analysis.




ANALYSIS AND REPRESENTATION OF TRAVEL NEED 21

2.2.1 1930s-1950s: Responses to increased private.car use and traffic problems

The first period of travel analysis emerged in response to the rapid increases in private motor car
ownership and use that occurred during the 1920s to 1940s in the developed world. According to Oi
and Shuldiner (1962) the resultant growth in intra-urban (as opposed to interurban or rural) traffic that
occurred at this time led to a realisation that conventional attempts to solve traffic congestion and
intrus\ialﬂpﬁr?)bhl‘e—ms, through the provision of urban bypasses, were futile, because a large proportion of
traffic was internal or not. ‘bypassable’. During this pé;iod, innovations in travel analysis therefore

focused on obtaining travel information regarding the volume and distribution of intra-urban traffic.

Techniques of analysing urban travel, developed prior to the 1930s-1950s period, essentially took the
form of traffic volume counts’. These studies involved the enumeration.of vehicles moving ata
particular intersection, bridge or rBadway link, and were typically used for selecting appropriate
pavement sﬁffaéings or evaluating the effect of traffic on street cleaning. They were rarely used asa -
tool in the selection of road alignments or the design of road cross-sections, and they made little

attempt to understand the underlying causes of traffic generation. Because of the emerggézéiﬁplexity\
ofurban road systems and the shifting of traffic from route to route, simple traffic volume counts were
increasingly recognised as inadequate for the purposes of understanding or anticipating intra-urban
travel behaviour. (Oi and Shuldiner 1962, Pas 1995)

N

Two key analytical methods emerged during this period — ‘roadside interview origin-destination

surveys’ and ‘home interview origin-destination surveys’.
2.2.1.1 Roadside interview origin-destination surveys

Roadside interview origin-destination (O-D) surveys took the form of either ‘external cordon’ sﬁrveys
in which traffic crossing an imaginary line surrounding a study area is surveyed, or ‘screenline’
surveys in which traffic crossing a selected ‘screenline’ or boundary is surveyed. Prior to the second
world war, external cordon surveys were typically conducted at the peripheries of urban areas (at .
entrance and exit points known as ‘cordon stations’) to determine the proportion of traffic that would
be circumvented if a bypass were to be constructed. This analytical technique involved stopping
vehicles and asking drivers for information on trip origin, destination and purpose. Typically all the
vehicles passing through the cordon station were counted, but only a sample of drivers were
interviewed. (Oi and Shuldiner 1962, Salter and Hounsell 1996, Wright 1996)

s

\ : .
! The first traffic volume counts were conducted in France and the United States of America in the mid-1800s. (Oi
and Shuldiner 1962)
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2.2.1.2 Home interview origin-destination surveys

Home interview O-D surveys were first developed by the Public Roads Administration (PRA — later
known as the Bureau of Public Roads) in the United States in 1944%. The PRA produced a procedural
manual for O-D surveys in 1944 (later modified in 1946), entitled Procedures for the metropolitan
areas traffic studies. Unlike roadside surveys which only indicated the use of a particular existing link,
home interview surveys enabled the existing area-wide demand for travel to be studied. Home
interview O-D surveys entailed selecting a sample of dwellings within a study area, and interviewing
households to obtain information on the number, purpose, mode, origin, and destination of all trips
made during a prescribed time period. The results of these surveys were used to create ‘desire line’
maps which indicated, schematically, the major spatial distribution of trips (see figure 2.2). Future
urban travel volumes were sometimes predicted by simply extrapolating the past traffic growth rate
into the future. (Oi and Shuldiner 1962, Pas 1995, Weiner 1997)

Figure 2.2 Example of a ‘desire line’ map

Source: Papacostas and Prevedourc;s 1993 :29§

8 According to Oi and Shuldiner (1962), the relatively large amounts of money for urban highway planning and

construction made available by the Federal Aid Highway Act of 1944 in the United States of America, enabled more
extensive travel surveys, like home interview origin-destination surveys, to be undertaken.
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2.2.1.3 Assumptions

The approaches to travel analysis that emerged during this period made the following basic

assumptions:

e - that the observation of origin to destination movements provided an adequate basis for
understanding travel behaviour — which meant that these approaches had limited explanatory
ability, with roadside surveys in particular providing little information about the social and
economic characteristics of the people undertaking trips; and

e that an understanding of existing travel patterns or ‘desire lines’ provided an adequate basis for

future transport planning — which meant that these approaches had very limited predictive ability.
2.2.2  1950s-1960s: Responses to rapid highway construction and technological innovation

The second period of travel analysis emerged in response to the accelerated private motor car use,
highway construction and technological innovation in the computer industry that occurred during the
1950s to 1960s in the developed world, primarily in the United States. Perhaps the most important
factor in the development of analytical methods during this period was the availability for the first
time of computers capable of manipulating relatively large quantities of data. It was believed at the
time that if certain relationships between land use, population and travel could be measured, these
relationships could be used as a means to predict future travel. Computers enabled the use of
mathematical equaﬁoﬂs describing these relationships to calculate large quantities of data (collected by
the survey methods developec\i\in\ the previous period), and enabled the examination of travel patterns
across large geographical areas. The early computer models were developed in a milieu of ‘positivism’
and ‘rational comprehensiveness’, in which it was believed the earlier 20™ century successes in the
natural sciences would extend to the social sciences, and into the planning of urban settlements more
specifically. The idea of urban planning as ‘architecture-writ-large’ therefore declined, as systems,
models and computers became the focus of research attention (a stream of planning research that
became know as ‘regional science’). The analytical methods of the previous period, on their own, were
seen to be insufficiently predictive and explanatory for the purposes of rational comprehensive

planning. (Batty 1994, Dimitriou 1992, Pas 1995, Taylor 1998, Weiner 1997)

The key analytical method to emerge during this period was the ‘aggregate four-stage model’.
2.2.2.1 Aggregate methods

In his record of the history of transportation planning in the United States, Edward Weiner (1997)

identifies a number of theoretical research papers as being particularly seminal in the development of

computer models t.olpredict urban travel behaviour. One was a paper in 1956 by Alan Voorhees,



24" ! CHAPTER 2

\
entitled A general theory o?ftraﬁic movement. Voorhees advanced the gravity model as a means to link
land use with urban tga:.fﬁcfﬂows.9 Research had been proceeding for a number of years on a gravity
theory for human inter‘actibn, with the gravity analogy being applied by sociologists and geographers
to explain population movements generally. Voorhees used O-D survey data with travel time as the
measure of spatial separatijon, and developed a three trip purpose gravity model. In 1957 two further
papers were published that discussed a minimum impedance algorithm for assigning trips to networks.
One was entitled The shortest path through a maze by Edward Moore, and the other The shortest route
problem by George DanziQ With such an algorithm, travel could then be assigned to minimum time
paths using the newly devcialoped computers. These theoretical developments led to the first practical
applications of computerisied travel analysis. Pioneering studies were undertaken in Detroit (Michigan)
and Chicago (Illinois) in ttjle 1950s.'°

|

The Detroit Metropolitan ,%\rea Traffic Study (DMATS), conducted from 1953 to 1955 under the
direction of Douglas Carrc}ll, put together the elements of what was to become a conventional urban
transportation study for thje first time. It developed a procedure for: collecting data, forecasting travel
demand, preparing road ncjatwork proposals, and testing and evaluating these proposals. In 1955 the
Chicago Area Transportation Study (CATS), also under the direction of Douglas Carroll, set the norm
for later metropolitan tran?portation studies in the 1960s and 1970s. While the Detroit study was the
first to develop travel :forebasting procedures, the CAT study was more influential in informing
computerised procedures used to forecast trip patterns. In the study transportation networks were
developed to serve travel éenerated by projected land use patterns. It used a simple land use
forecasting procedure to p}edict future land use and activity patterns. Basic ‘trip generation’, ‘trip
distribution’, ‘modal split’;, and ‘network assignment’ models were used for travel forecasting — which
became the basis for the sb—called ‘four-stage’ model. (Dimitriou 1992, Oi and Shuldiner 1962,
Weiner 1997) |

The emphasis in the D'MAT and CAT studies was on planning a road network that could cater for the
large increases in private tnotor car travel in urban areas that were expected at the time. Both the
natural and financial resm?lrces necessary to achieve this were seen to be abundant. The resulting plans
were therefore heavily oriiented toward long-term, capital-intensive expansions of transport system
capacities. The planners vsi/ere concerned primarily with technical questions of how to link trip origins

o This general form of model derives its name from its analogy with the Newtonian formula for the gravitational

force between two masses. In this analogy, the masses are the populations of different geographical zones, and the
gravitational force is the arount of travel between zones. Human beings were assumed to behave in the same way as
particles — hence this period of theoretical development became known as the ‘social physics era’. As in the Newtonian
formula, the amount of travel between zones is considered inversely proportional to the square of the distance between them.
Later variations of the gravity model used ‘generalised cost’ (i.e. a combination of travel time and cost) instead of distance, to
account for interaction effects. (Bates and Dasgupta 1990, IHT 1996, Pas 1990)

An earlier lransportatlon study was undertaken in San Juan (Puerto Rico), which began in 1948. The San Juan
study was one of the earliest to use a trip.generation approach to forecast trips. Trip generation rates were developed for a
series of land use categories stratified by general location, crude intensity measures and type of activity. These rates were
applied, with some modlﬁ(mlons, to the projected land use plan. Later transportation studies included the Washington Area
Traffic Study in 1955, the Baltnnore Transportation Study in 1957, the Pittsburgh Area Transportation Study in 1958, the
Hartford Area Traffic Study in 1958, and the Penn-Jersey (Philadelphia) Transportation Study in 1959. (Weiner 1997)
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and destinations with an optimum road network — the alignment and capacity of limited access
arterials were therefore the foci of planning and improvement. Public transport and non-motorised
modes received little, if any, attention in analysis. These pioneering studies of the-19SOs established a
procedural norm (see figure 2.3), and provided the basis for an institutionalisation of analytical
methods in the United States in the 1960s."" (Allen 1985, Garrett and Wachs 1996, Pas 1995, Weiner
1997)

The application of aggregate four-stage models to particular urban areas necessitated that these areas
be represented as a series of small geographic areas, called ‘travel analysis zones’ (TAZs). TAZs were
typically around 100-400 ha in area — demarcated on the basis of their population, employment and
land use (amongst other factors), and were the places where trips began or ended. The road system
within the study area was represented as a network made up of ‘links’ that represented road segments
(of typically only arterials and freeways), and ‘nodes’ that represented intersections or interchanges. |
Trip making was estimated at the zonal level — hence the name ‘aggregate model’. Aggregated trip
making was assumed to begin and end at the centre of activity in a TAZ — at the ‘zone centroid’.
Shorter trips that begun and ended within the same TAZ were usually not directly included in travel
forecasts. (Beimborn 1995)

The modelling procedure involved a sequence of stages that answered a series of questions about
traveller decisions. Because of the limited capacity of early computers, the early transportation studies
developed a set of sequential-independent models (i.e. different models were used in a certain order,
but each model in the sequence was run separately from the others). The independent models were
used to answer the questions associated with each stage of the procedure, and the results of one stage
became the inputs to the next. Despite considerable development in modelling techniques relating to
each of its sequential models, this modelling procedure has retained its general structure over time.
Garrett and Wachs (1996) suggest a possible reason for this resilience is its simple logic — each stage
addresses an intuitively logical question: how many trips will be made (trip generation), where will
they go (trip distribution), what mode will be used (modal split), and what route will be taken

(network assignment). The four stages are discussed in turn:

1 A major turning point in the institutionalisation of the travel demand forecasting process in the United States was
the passage of the 1962 Federal Aid Highway Act which required urban areas to employ a continuing, comprehensive and co-
operative transportation planning process (known as the ‘3C process’) in order to receive federal funding. The US federal
government made available as much as 90% of the funds needed to construct new freeways, provided that the road network
was built in accordance with comprehensive regional transport plans. The 3C planning process included four technical
phases: data collection, data analysis, travel forecasts, and the evaluation of alternative transportation networks. Travel
forecasting procedures were therefore central to this process. In addition to these 3C process requirements, the technical

_ forecasting procedures discussed above became further institutionalised through the publication of numerous manuals on
travel forecasting produced by the Bureau of Public Roads. The models and procedures applied in the United States then
gradually diffused throughout the rest of the world, mainly to the United Kingdom and Europe. (Batty 1994, Dimitriou 1992,
Garrett and Wachs 1996, Pas 1990, 1995, Weiner 1997) :
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Figure 2.3 Sequential stages of the aggregate four-stage model
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Trip generation models were used to predict the number of person trip ends generated by a TAZ over a
particular time period. Trips ends were classed as being either a ‘production’ or an ‘attraction’, and the
total number of trip productions was balanced with the total number of trip attractions. Simple
equations involving generation rates were used to estimate the number of trips. Trip production ratesj

were based on household characteristics like the number of people in the household and the number of
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cars available (e.g. a household with x people and y cars may be assumed to produce z tr‘ips). Trip

attraction rates were based on the level of employment or floor area in a TAZ (e.g. x number of
employees may be assumed to attract y trips). The most common methods of trip generation included:
(1) zonal analysis (which generates trips on a TAZ basis),? and (2) category, or cross-classification,
analysis (which generates trips on a more detailed household category basis).” (Bates and

Dasgupta 1990, Beimborn 1995, IHT 1996)

Trip distribution models were used to predict the number of person trips from each zone going to each
of the other zones in the study area — in essence, to convert trip production and attraction tables, to trip
origin and destination matrices. The most common methods of trip distribution included: (1) gravity
models (which distribute trips on the basis of TAZ size and distance),” (2) intervening opportunities
models (which distribute trips on the basis of the c;losest opportunities to satisfy trip purposes),” and
(3) growth factor, or Fratar, models (which distribute future trips on the basis of existing TAZ trip
interactions).'® (Schoon 1996)

Modal split (or mode choice) models were used to predict which travel modes will be used. Trips
between an origin and destination TAZ were split into trips taken by public transport, and trips taken
by private motor cars (either as a passenger or driver). Person trips (the output of trip distribution
models) were converted to vehicle trips, using car occupancy equations. Modal split and car
occupancy analysis were either undertaken as two separate steps, or combined into a single step. In
simple analyses a public transport:car split was made first, followed by a split of car trips into driver
and passenger trips. The most common methods of forecasting modal split included: (1) ridership

assumptions (which predict modal split as a simple function of socio-economic variables like income

12 Zonal analysis involves the use of regression analysis to identify correlations between trip generation rates and
either one, or multiple, variables. Given the high correlations which were typically observed to exist between trip generation
and variables like household income, car ownership and employment, regression equations were developed to predict trip
generation as a linear function of one or more of these variables. (Meyer and Miller 1984, Wright 1996)

Category analysis applies calculated trip rates to the estimated number of future households within particular
household categories within TAZs. The future number of trips produced in a particular TAZ is then calculated as the sum of
these individual household category trips. (Ortizar and Willumsen 1994, Wright 1996)

1 The gravity model takes the trips produced at one TAZ and distributes them to other TAZs based on the size of the
latter (as measured by their trip attractions), and a function of the distance between them (or in later applications the
‘generalised cost’ of travelling). A TAZ with a large number of trip attractions will therefore tend to receive a greater number
of distributed trips than a TAZ with a small number of trip attractions. The number of trips to a TAZ will also therefore tend
to decrease as the distance (or generalised cost) to the TAZ increases (i.e. the number of trips and distance are inversely
proportional — the basic analogy of gravitational attraction). The model is usually iterated a number of times in order to
balance the trip numbers to match the trip preductions and attractions found in trip generation. (Beimborn 1995)

Whereas in the grav1ty model distance and zone size per se are seen to influence the chance of a trip being
distributed to a particular TAZ, in the intervening opportunities model the critical factor is the number of other opportunities
closer to an origin than any particular destination being considered by a traveller. Thus, instead of using distance and size as
the basis for trip distribution modelling, a count of the number of ‘intervening opportunities’ is used. A trip maker leaving a
particular origin is seen to consider each possible opportunity sequentially, starting with the closest. The probability of he or
she stopping at the closest possibility is said to be proportional to the number of opportunities there. (Sheppard 1995)

A growth factor for a particular TAZ is the ratio of expected future traffic, to the existing traffic emanating from
the TAZ. Future trip distribution patterns between TAZs are thus determined by the present travel patterns and growth
factors. (Bates and Dasgupta 1990, Wright 1996)
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and car ownership),” and €2) diversion curves (which predict modal split on the basis of mode
attractiveness)."® (Beimborin 1995, Schoon 1996)
Network assignment modéls were used to predict the paths that vehicles will take on the links that
connect origin and destina;tion TAZs, and the associated assignment of approximate traffic volumes to
each of these links. The nejtwork was made up of ‘nodes’ (usually representing intersections), and the
‘links’ connecting nodes (ilsually presented as one-way roads between intersections, so that a two-way
road was represented by t\;vo‘ separate links). In addition, nodes were required to represent TAZ
centroids (i.e. the points wghere trips were seen to start and finish), which were connected to the link
network by notional links known as “centroid connectors’. The centroids and nodes were numbered so
that each network link or ci:entroid connector was defined by a pair of numbers. Network loading
involved assigning trip métrices onto the network, typically. for-morning peak hour travel. In instances
where O-D pairs were preisented on a 24 hour (or annual average day) basis, a ratio of peak hour travel
to daily travel was needed to convert daily trips to peak hour trips (e.g. it may be assumed that 10% of
daily trips occur in the pe?flk hour). The most common methods of forecasting network assignment
included: (1) all-or-nothiﬂg, or minimum path, assignment models (which predict network assignment
on the basis of uncongested minimum time paths),” (2) equilibrium assignment models (which predict
network assignment on th%: basis of the minimum time and cost paths effected by traffic congestion),”
and (3) stochastic equ-ilibﬁium, or multipath, assignment models (which predict network assignment on
the basis of capacity rlestrellint as well as variations in driver perceptions of alternative route times and
cost).”! (Bates and Da:sgu;}ta 1990, Beimborn 1995, IHT 1996)

!

2.2.2.2. Assumptions !

The approach to travel anfalysis that emerged during this period made the following basic assumptions
(see Bates and Dasgupta 1990, Dimitriou 1992, IHT 1996, Lam and Tam 1997, Mackie and

1 This method assumes that public transport ridership is a direct function of socio-economic variables. Virtually all

public transport users are therefore assumed to be ‘captive’ (i.e. they have no other choice of mode). The percentage of trips
from a given TAZ made by public transport are typically expressed as a function of income, car ownership and population
density. (Meyer and Miller 1984, Ortizar and Willumsen 1994)

18 Diversion curves exp?ess the percentage of public transport:car trips as a function of one or more service ratios and
socio-economic categories. The diversion curve is constructed by drawing a graph which plots the percentage of people using
public transport, against some measure of the difference in the attractiveness of the two modes - usually travel time. These
curves are often drawn for more than one measure and recalculated for different combinations of service and monetary cost
for the two modes. (Meyer andMiller 1984, Sheppard 1995)

9 All-or-nothing assignment models estimate the shortest time path between each O-D pair based on uncongested
speeds, and assign all the vehicles making these trips to the shortest time path — hence the name ‘all-or-nothing’. (Meyer and
Miller 1984, Schoon 1996)  ° :

» Equilibrium assignment models explicitly recognise that travel times depend on congestion levels. ‘Capacity
restraint’ methods are used to take account of the relationship between congestion, travel time and route choice. Trips are
incrementally loaded onto the network, thus allowing congestion to gradually build up and travel time estimates to adjust in
response to this. Trips on congested links are shifted to uncongested links until ‘equilibrium’ occurs. (Beimborn 1995, Meyer
and Miller 1984, Wright 1996)!

u Stochastic equililbriux‘n assignment models recognise that several routes between any O-D pair might be perceived
to have equal travel times or be equally attractive to a traveller. Route choice probabilities are calculated using a concept
similar to the logit model for mode choice discussed later, and then used to estimate from a probabilistic perspective the
number of trips that will take different routes. The assignment procedure is essentially the same as in equilibrium models,
only it allows trips between the same O-D pair to be distributed across a number of alternative routes. (Wright 1996)
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Preston 1998, Pas 1995, Stopher and Meyburg 1975, Talvitie 1997, amongst others — see

Beimborn 1995 for a detailed unpacking of the assumptions associated with each stage):

e that it was possible to predict a future land use pattern (and use this fixed land use pattern as a
basis for trip generation and distribution forecasts), independently of changes in the transport
system — which meant that the four-stage model was unable to examine or take account of the
influence future transport system changes have on land use location decisions;

e that it was possible to understand and predict changes in travel demand by studying data, on
household characteristics, employment levels, trip-making behaviour, etc., that is aggregated ata
TAZ level (i.e. that average household trip characteristics provide an adequate representation of
trip-making behaviour within a particular TAZ);

o that relationships observed in ‘cross-sectional’ data on travel behaviour (i.e. data collected:at one
point in time) were in some form of equilibrium state and would remain constant over time (i.e. for
the next 15-20 years), and therefore that models calibrated on cross-sectional data could be used to
predict the future;

o that travel decisions (particularly in relation to mode and route choice) were made principally on
the basis of a desire to minimise travel time and cost — which meant that a range of other physical,
attitudinal, safety, socio-economic and inter-personal factors affecting travel decisions were
generally not taken into account (e.g. some studies have shown that, for some drivers, signposting'
is a more important determinant of route choice than minimum time); and

o that inter-TAZ, average weekday peak hour trips provided an adequate representation of travel
demand for the purposes of transport system improvements — which meant that in such instances
the four-stage model was unable to examine shorter intra-TAZ trips or take account of transport

system changes that spread trips over a longer period.
2.2.3 1970s-1980s: Responses to critiques of aggregate methods

The third period of travel analysis emerged in response to the observed limitations of the traffic
forecasts of the 1960s and to the critiques of aggregate methods and large-scale models that were
made during the 1970s to 1980s in the developed world, primarily in the United Kingdom and the
United States. Criticisms of the assumptions made in the previous period, particularly those relating to .
land use-transport interactions, the use of aggregated data and the coarseness of assignment networks,
effectively set the research agenda for the 1970s td 1980s period. Apart from the emergence of some
integrated modelling systems concerned with land use-transport interaction, during this period the
weaknesses of the four-stage model were typically addressed by developing new sub-models within
the four-stage model framework — rather than by considering fundamentally different approaches to

travel analysis.
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In the 1970s a series of cri?tiques of ‘rational comprehensive’ planning, and more specifically of the
effectiveness and appropri}ateness of large-scale transport models, emerged (see Atkins 1986,
Batty 1994, Harris 1994, Klosterman 1994, Lee 1994, Pas 1990, amongst others, for a review and
retrospection on these criti;ques). One of the most seminal of these critiques was a paper written by
Douglass Lee entitled Req:uiem for large-scale models (referred to in the literature as ‘Lee’s requiem’).
Lee (1973) argued that larige-scale urban models (and the aggregate four-stage model was clearly one
of these) were too expensi%ve, too complicated and yet too crude, and computer technology was too
limited, to be useful in ‘lofng range planning’.* In retrospect, Batty (1994) argues however that these
problems, particularly thofse relating to computers, were overcome in time, and were in fact superficial
in comparison to the probiems raised in later critiques. Later critiques argued that the models
developed in the 1960s were too simplistic, in that they produced rational outcomes on the basis of
_simple equilibria that Wbore; little resemblance to cities of the real world (see for instance, Atkins 1977,
Polak 1987).
|
These critiques of transpoh models need to be understood within the context of a broader debate
concerning the applicabilifty of the natural sciences in explaining human behaviour (i.e. ‘social
physics’). In contrast to tﬂe natural sciences where theory tended to be consistent and incremental, in
the social sciences little ccimsensus existed as to which explanatory theory of social processes was the
most appropriate one upon which to base the formation of predictive models. A body of literature
developed in the 1970s, s<;>metimes referred to as the “crisis literature’, expressing concern about the
direction the social sciences were taking. The ‘crisis literature’ saw fundamental differences between
the natural and social scieﬁnces. It argued that these differences placed significant limitations on the
ability of generalised matljlematical relationships and models of social phenomena — based on
analogies to mathematicalj relationships in the natural sciences — to accurately explain and anticipate
human behaviour.” (Pas 1;990, Polak 1987)
In addition to the above cfiticisms of large-scale transport modelling systems, residents associations
began voicing dissatisfac‘éion with the intrusion of freeways into cities. As a result a new, what John
Allen (1985) calls ‘post-c?lassical’, approach to transport planning emerged, which to some extent
replaced the classical tran?sportation study of the 1960s. The new type of study was characterised by
less reliance on compwuter%models, more public participation, and an increased interest in shorter term
management plans. In 1975 the US Federal Highway Administration and the Urban Mass

Transportation Administration issued regulations which required transport plans to contain both a
|

i
2 Lee’s (1973) “requiem’ identified the main problems, or ‘seven sins’, of large-scale models as being:

‘hypercomprehensiveness’, ‘grossness’, ‘hungriness’, ‘wrongheadedness’, ‘complicatedness’, ‘mechanicalness’, and
‘expensiveness’. ‘
B The essence of the criticism of models that used natural science analogies to explain human behaviour — of which
the gravity model described earlier is a clear example —is perhaps captured in this quote from a paper written by Lee
Cronbach entitied Social inquiry in and for earthlings: “Much of the similarity in person’s actions comes from shared
experiences, and customary behaviour is modified by a process of contagious reinterpretation of roles and goals. Traditional
natural science encounters no ifregularities of this character. Although particles are attracted to other particles, they do not
fall in love”. (Cronbach ]986:8;5)

|
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long-range, as well as a short ‘transport systems management’ (TSM) component (i.e. low cost
measures implemented ina relatively short time frame that make better use of existing capacities). -
This shift resulted in the need for new methods of travel analysis able to produce both long and short

term forecasts. (Pas 1995)

Three key analytical methods emerged during this period — ‘land use-transport interaction methods’,

‘disaggregate methods’, and ‘micro-simulation methods’.
2.2.3.1 Land use-transport interaction methods

Land use-transport interaction methods emerged in the 1970s in response to criticisms of the inability
of the earlier aggregate methods to take account of the impact of subsequent transport system changes,
and their associated effects on spatial patterns of accessibility, on the distribution of population and
employment in different parts of a study area. A wide variety of modelling techniques have been
developed since the 1970s to take account of this land use-transport relationship, and there is no
generic model structure, as in the case of aggregate four-stage models. The defining feature of these
models is perhaps that they employ ‘recursive simulation’ (see figure 2.4). As recursive simulation
models they divide the forecasting period (e.g. the next 20 years) into discrete sub-periods of 1-5
years. In order to take account of the dynamic interaction between transport system changes and land
use distribution, the models are then run for each of these sub-period intervals, with the land use  °
changes in 1-5 years time being a modelled response to transport changes in the run year. Despite
modelling the development of a city over time, they nevertheless typically remain cros*s'-sectiohal-in
nature. As in the case of four-stage models, their study areas were represented as a set of discrete
zones, and travel data were collected in much the same way. Two well-documented examples of
operationalised land use-transport interaction models are ITLUP* and MEPLAN.” (IHT 1996,
Webster er al 1990, Wegener 1994)

= ITLUP was developed by Stephen Putman in Philadelphia initially at the University of Pennsylvania and later at
S. H. Putman Associates. The model has been calibrated for many metropolitan areas in the United States. The land use
activity system components of ITLUP. were derived from the seminal land use distribution model originally proposed for
Philadelphia by Ira Lowry (1968). It uses a sequence of calculations starting with the location of ‘basic employment’ (e.g.
factories), and proceeding to the attraction of the population and the resulting creation of ‘non-basic employment’ (e.g.
shops). ITLUP’s inputs are expected growth in employment and population, the locations of existing employment and
population, and the characteristics of the transportation system. It uses a gravity model to allocate new employment and
population to zones. This forecast pattern of land use essentially feeds into a four-stage transport model to determine traffic
flows. This information iterates back to the land use model, which updates land use patterns based on the effectson
accessibility of the forecast traffic flows. The allocation of employment and population in the next simulation period,
according to the travel cost factors generated in the network assignment results in the existing period, enables the land use-
transport relationship to be modelled. Each simulation period represents 5 years. The model iterates until little change occurs
in each iteration (i.e. until ‘convergence’ occurs). (Giuliano 1995, Moore and Thorsnes 1994)

» MEPLAN was developed by Marcial Echenique and Partners in Cambridge (United Kingdom), and has been
applied in numerous cities in the developed and developing world. As in the case of ITLUP, the starting point.in MEPLAN is
the location of ‘basic employment’. This gives rise to residential location choices, which in turn gives rise to “non-basic
employment’ (e.g. shops locating close to resident demand). The various forms of employment require raw material as well
as employees, while employees and other members of the resident population in turn have demands for goods and services.
This builds up a complex structure of travel and land use. The interactions between activities are determined by an input-
output analysis. (Bates and Dasgupta 1990, IHT 1996) '
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Figure 2.4 The recursive simulation procedure in land use-transport interaction models
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2.2.3.2 Disaggregate methods |,
|

T
Disaggregate methods alsB er/nerged in the 1970s, in response to criticisms of the coarseness of the -
aggregated zonal data used in earlier aggregate methods. Disaggregate models, also known as discrete
or individual choice models were therefore constructed using data at the level of the individual
traveller, rather than at thc; level of aggregated zonal averages. Whereas aggregate methods analysed
travel demand directly at ihe aggregate zonal level through coefficients applied to the number of
people or households in aizone, disaggregate methods first predicted individual trip maker decisions
on the basis of choice probabilities and then added these individual decisions together in order to
obtain aggregate demand bredictions Eric Pas (1990) argues that the primary concerns of disaggregate
methods, while motlvated in part by the recognised theoretical shortcomings of aggregate models,
were for improved sampllng and statistical efficiency, and efficient data collection. He suggests that
the advances made in this period related to the econometrics of discrete choice models, rather than to
an improved understandiﬂg of traveller behaviour (which was the focus of the later 1980s-1990s

period). Most of the disaggregate models developed were applied in the mode choice stage of the four-

t

|
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stage forecasting procedure, in the form of binary, multinomial or nested logit models which predicted

modal split on the basis of the relative [dis]utility of different modes.”

The theoretical basis for disaggregate methods was utility maximisation and random utility theory
drawn from the field of micro-economics. Utility maximisation theory states that a decision maker will
rank available alternatives on the basis of their relative desirability (i.e. the alternative’s ‘utility’), and
will always attempt to derive maximum utility or benefit in choosing an alternative. In random utility
theory this assumption is relaxed somewhat in that it acknowledges that decision makers do not
always, if ever, have perfect information on the relative utility of alternatives, and that they do not
always respond rationally (in a utility maximisation sense). Random utility theory still assumes that a
decision maker will choose the alternative which ‘appears’ to maximise benefits, but subject to
individual variation in perceptions and preferences. As a result, travel data collection focused on the
degree to which attributes like comfort and safety were important to travellers in their choice of mode,
in addition to travel time and cost. Travel analysts employed ‘scaling techniques’, developed in the
field of psychology, to collect quantitative data on travellers’ perceptions of, and attitudes towards,
different transport modes. (Meyer and Miller 1984, Pas 1990, Wegener 1994)

2.2.3.3 Micro-simulation methods

Micro-simulation methods emerged in the early 1980s in response to criticisms of the coarseness of
networks and travel impedance used in early network assignment methods within the four stage
forecasting procedure — more specifically, that these earlier assignment methods took account of
neither intersection delays in travel times, nor pbtential routings using local roads. Earlier assignment
models had relied on link speed-flow relationships to estimate journey times for use in determining
route choice, and traffic was loaded onto the entire route from origin to destination regardless of
intersection capacity. Micro-simulation models therefore used assignment networks incorporating all
the links and intersections within a local area road network (as opposed to simply arterials), and
incorporated the estimation of delays at intersections, to evaluate the impacts of TSM and other traffic
control measures. They simulated either the behaviour of individual vehicles as they move through a
road network in ‘platoons’ (i.e. microscopic simulation) or the movement of vehicles as a fluid (i.e.

macroscopic simulation). They required a more detailed TAZ demarcation and assignment network

» Logit analysis predicts modal split on the basis of each mode’s relative desirability for any given trip. The logit

model involves a comparison of the ‘disutility’ of travel between two TAZs for the different modes available. Disutility is a
term used to represent a combination of the travel time, cost and convenience of a mode between an origin and a destination.
It is found by placing multipliers (or weight coefficients) on these factors, and adding them together. A mode is seen to be
more desirable (i.e. have greater ‘utility’) if it is faster, cheaper, or has other more favourable attributes than competing
modes. The size of the multiplier will be different depending upon the purpose of the trip, because it has been found, for
instance, that travellers tend to be more willing to wait or walk longer distances for work trips than for shopping trips. Once
disutilities are known for the various mode choices between an origin and a destination, the trips are split among various
modes based on the relative differences between disutilities. A large advantage in disutility will mean a high percentage
predicted for that mode. (Beimborn 1995, CRA Inc. 1976)
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than area-wide models, bujt had no significant implications for travel data collection methods. An

example of a micro—sirnulaition model is SATURN.” (Willoughby and Emmerson 1999)

2.2.3.4 Assumptions

|

\

|

The approaches to travel a;nalysis that emerged during this period explicitly addressed the problematic

underlying assumptions oﬁ earlier aggregate four-stage models. Individual approaches however tended

to address only one or two of these problematic assumptions, not all. The new land use-transport
interaction models for instjance, while explicitly.addressing the assumption that land use patterns could
be forecast independently j’of transport changes, continued to assign trips to coarse interzonal networks.

Other problematic assumptions from the earlier 1950s-1960s period were not explicitly addressed

during this period — these include (see Bates and Dasgupta 1990, Cairns ef al 1998, Goodwin 1997,

THT 1996, amongst ot]hersb:

e that ‘cross-sectional’ cflata on travel behaviour was stable, and that disaggregated individual or
household travel behaviour is thus habitual or highly repetitive (i.e. if an individual chooses a
particular mode and a i_particular destination for one trip, that individual will continue to choose the
same mode and the sa%ne destination for subsequent trips with the same purpose);

e that (in the case of graj‘vity_theory-based trip distribution models used in disaggregate four-stage
and land use—trans;port% interaction models) iriterzonal trips can be'distributed on the basis of the
quantity of, and the traivel times between, trip ends— which meant that socio-economic-cultural
factors in trip distributiion continued to be ignored; and

e that (in the case of equilibrium-based network assignment models) driver choices relate only to
alternative routes®— wjhich meant that the numerous possible driver responses to congested routes

(that do no involve sirhply selecting another quicker route) continued to be ignored.

Further assumptions sharéd by the new approaches that emerged during this period include (see
Hanson and Schwab 1995, Kurani and Lee-Gosselin 1996, Pas 1996, Pipkin 1995, RDC Inc. 1995,
Supernak 1983, amongst others):

e that focusing on the trip, in either aggregated or disaggregated form, was the most appropriate way
of understanding travel behaviour and demand;
e that travel behaviour ejmd choices across disaggregated individuals were fairly homogenous; and

o that disaggregated individuals are relatively free, unconstrained agents in making travel choices.

= SATURN (Slmulanofl and Assxgnment of Traffic to Urban Road Networks) was developed by Dirck van Vliet et al

of the University of Leeds, and applled in various parts of the developed and developing world. It analyses and evaluates
traffic management schemes (e.g. the introduction of one-way streets, changes to intersection controls, bus lanes, etc.) over
local road networks (typically of the order of 100-150 intersections). (Hall er al 1980, Ortlizar and Willumsen 1994, van
Vliet 1982) .
B Phil Goodwin (1997) argues that while this assumption within John Wardrop’s principle of equilibrium was
initially only a simplifying assumptlon it became entrenched in network assignment modelling practice and has only recently
been questioned.

l
|
|
|
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2.2.4 1980s-1990s: Responses to critiques of static, trip-based analyses and their behavioural

theory

The fourth period of travel analysis emerged in response to critiques of static and trip-based
approaches to analysis, and their underlying behavioural theory, that were made during the late 1970s
and 1980s in the developed world, primarily in Sweden, the United Kingdom, and the United States.
Critics argued that the assumptions underpinning the approaches from the previous periods, .
particularly those relating to the homogeneity, freedom and repetitiveness of trip decisions, were
problematic. It was argued that the earlier approaches could neither take into account the diversity of.
travel needs across individuals, nor reveal whether particular groups of individuals (categorised on the
basis of gender, age, disability, income, etc.) had adequate and equitable access to transport services”.
It was argued that travel choices (e.g. mode and destination choice) are rarely truly free or independént
choices, but rather choices made within, sometimes considerable, constraints and differences in power
and divisions of labour within households and society more generally. It was further argued that trip

choices are not necessarily repetitive.

Two key analytical methods emerged during this period in response to these criticisms — ‘dynamic

methods’, and ‘activity-based methods’.
2.2.4.1 Dynamic methods

Dynamic methods emerged in the early 1980s in response to criticisms of the static nature of earlier
methods — most travel analysis had up until the 1980s been based upon models estimated on:cross-
sectional data. Critics argued that different generations and sectors of society have different travel
needs, and consequently that as the overall composition of society cflanges as it ages, so the aggregate
nature of travel demand will change as well. They also argued that responses to changes in the
transport system are slow and periodic — often associated with ‘life-cycle’ change and its associated:
‘shocks’. The life-cycle concept recognised that there are a number of specific stages in household
formation which have very different travel implications (e.g. couples with children have different
travel patterns to couples without). It recognised that the transition from one stage of the ‘life cycle’ to
another is often the cause of a specific reassessment of transport options, and‘that travel decisions are
not in a process of constant reappraisal, as some disaggregate choice models had assumed. (Bates and

Dasgupta 1990, Zimmerman 1982)

» A body of literature emerged in the 1970s which argued that certain groups within society where consistently
overlooked in transportation planning. Two seminal books within this literature were authored by John Falcocchio and'
Edmund Cantilli (1974) entitled Transportation and the disadvantaged, and by Delbert Taebel and James Cornehls (1977)
entitled The political economy of urban transportation. The ‘transport disadvantaged’ or ‘outsiders’ identified in these texts
included ‘the poor’, ‘the young’, ‘the elderly’, ‘the handicapped’ and ‘minority groups’. Subsequent literature has tended to
focus on three main themes: gender, age and disability. '
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This emphasis on temporal change and hysteresis, led to the emergence of dynamic models that
predicted the impact of life cycle and other changes on the travel patterns of a ‘synthetic’ population,30
and to new methods of ‘longitudinal’ travel data collection. These took the form of either ‘repeated
cross-sectional surveys’ whereby similar observations on samples from an equivalent population were
made at different points in time (i.e. the population samples surveyed at different points in time were:
made up of different respondents), or ‘panel surveys’ whereby similar observations on the same

"population sample were made at different points in time (e.g. every two years).
2.2.4.2 Activity-based methods

Activity-based methods emerged in the late 1970s and early 1980s in response to the limited
behavioural theory underlying earlier analytical methods. In activity-based methods the phenomenon
being analysed was redefined — activities, and the demand for travel derived from participation in
these, replaced trips as the new unit of observation. Emphasis was placed on understanding the
complexity and interrelatedness of travel patterns within households, and within the constraints that -
this interrelatedness placed on an individual’s travel choices. It was argued that it was not possible to
understand how travel behaviour might respond to changes in the transport system, without a much
deeper understanding of the everyday lives and activities within which travel decisions are embedded.
As in the case of other travel analysis methods, activity-based methods drew behavioural theories and
analytical techniques from other fields, particularly micro-economics and psychology, but what made
these methods distinct however was that their theoretical roots lie primarily in geography. (Ettema and
Timmermans 1997, Jones et al 1990, Kurani and Lee-Gosselin 1996)

The work on activity-based methods in the 1980s focused on new approaches to data collection in the
form of household activity-travel diaries. As the analytical framework applied in the primary research
presented in this dissertation, these data collection methods and their theoretical underpinnings are
discussed in greater detail later in chapter 3. In the 1990s, work focussed on developing various
activity-based travel forecasting models. The single defining feature of these models is perhaps that
they attempt to predict travel behaviour by simulating changes in the daily ‘activity schedules’ of
representative synthetic individuals, or households, in response to changes in the temporal, spatial and

transportation environment. An example of an activity-based travel demand model is SAMS.*

30 An example of a synthetic dynamic model is MASTER (Micro-Analytic Simulation of Travel and Employment and

Residences Model) developed by Roger Mackett of University College London, and applied in Leeds (United Kingdom).
Within MASTER each synthetic individual and household is progressed through a sequence of events, including
demographic, socio-economic, travel and locational changes. The model is designed to represent the individual’s short term
responses (e.g. mode choice), as well as long term responses to changes in the cost of transport (e.g. choice of home or job).
(Bates and Dasgupta 1990)
A SAMS (Sequenced Activity Mobility Simulator) was developed by Resource Decision Consultants Inc. in San
Francisco, and applied in Washington DC. It is, in essernce, an integrated simulation model of land-use, socio-demographics,
" vehicle transactions, activity-travel behaviour, network performance and air quality. It is different from earlier models in the
following main respects. Firstly, it shifts from trip-based analysis to activity-based analysis, which enables the model to
address issues related to the choice of non-travel alternatives. Secondly, it shifis from cross-sectional analysis to longitudinal
analysis, which enables the model to examine the effects of adaptation to life-cycle change. Thirdly, it shifts from
deterministic aggregate extrapolation (i.e. the use of statistical correlations of variables aggregated at a TAZ level to forecast
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2.2.4.3 Assumptions

The dynamic and activity-based forecasting models discussed above are still effectively in the process
of development, and in most instances have yet to be made operational. Little has therefore been said
in the literature about the problematic assumptions that may become apparent in their application.
Nevertheless, the basic assumptions made by these methods would appear to include (see Bates and
Dasgupta 1990, Damm and Lerman 1981, Hanson and Huff 1986, Hartgen 1988, Supernak 1983,

amongst others):

¢ that understanding travel behaviour in a more complex and systemic, dyna’mic or activity-based
way will assist in improving transport planning and infrastructure investment (i.e. that there is a
clear relationship between dynamic and activity data and decisions involving capital
improvements) — some authors have argued that the usefulness of these data, and activity data in -
particular, does little more than confirm that travel behaviour is complex; and

e that data of the required complexity can indeed be collected accurately — in the case of panel
surveys, that it is possible to maintain sufficient respondent participation, and in the case of .
activity surveys, that one-day diaries provide an accurate indication of household activity-travel
patterns over a longer weekly or monthly time periods, 32 or alternatively that multi-day diaries .

with greater respondent burden are completed accurately.”

2.2.5 1990s: Responses to pollution and shifts from supply-side to demand-side transport

policies

The fifth period of travel analysis emerged in response to declining air quality, the threat of global
climatic change as a result increased ‘greenhouse gas’ emission,”* and fundamental changes in
transport policy that occurred in the 1990s within the developed world. Numerous ‘watershed’ events
occurred at the end of the 1980s and early 1990s, in the United Kingdom and United States in

particular, which caused transport policies to be fundamentally reconsidered. - - :

future travel) to stochastic micro-simulation. (i.e. the simulation of specific trips made by individuals), which enables the
model to be more sensitive to transport system characteristics like localised parking costs and availability. Fourthly, it shifts
from optimisation to satisficing in decision-making assumptions. (RDC Inc. 1995, Spear 1996)

Empirical studies in Sweden, the United Kingdom and Australia showed that an individual’s daily travel patterns
tend to vary considerably over time (a phenomenon referred to as ‘intra-personal variability’). The causes and patterns of
intra-personal variability subsequently became an active arena of activity-based study and debate in the transport planning
literature (see for instance Hanson and Huff 1988, Jones and Clarke 1988, Kitamura and van der Hoorn 1987, Kunert 1994,
Pas and Koppelman 1986, Pas and Sundar 1995, among others).

Some studies have shown that respondents (particularly children) sometimes fail to record certain types of activities
and trips later in the survey period (particularly walking trips and discretionary trips that. formed part of a trip chain). (Golob
a.nd Meurs 1986)

The main greenhouse gases produced by human activity include chlorofluorocarbons (CFCs) carbon dioxide
(COy), and nitrous oxide (NO,). Studies have shown that petroleum-fuelled transportation is a major global source, with road
transport estimated to be responsible for some 88% of carbon monoxide (CO), 48% of NO,, 37% of hydrocarbon (HC), and
20% of CO, emissions (Blessington 1994, Cervero 1996, Greene and Santini 1993, Replogle 1993).
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In the United States some of these events included the passing of the Clean Air Act Amendments
(CAAA) in 1990, and the ‘Intermodal Surface Transportation Efficiency Act (ISTEA) in 1991. CAAA
addressed the attainment ajnd maintenance of National Ambient Air Quality Standards (NAAQS). It
classified- ‘non-attainment ;areas’ according to the severity of their air pollution problem.” The CAAA
prescribed transportation zictions which needed to be taken in each non-attainment area in order to
achieve compliance. Thesé actions, which included conducting an emissions inventory and
introducing transportationicontrol measures (TCMs), were cumulative, according to the degree of non-
attainment. The TCMs ref:erred to in the CAAA included inter alia enhanced public transportation .

services, provision of higﬁ,er occupancy vehicle lanes, and congestion pricing. ISTEA gave States and

urban areas in the US unprecedented flexibility with respect to the transfer of funds between road
building and public transpfort projects. ISTEA required that the transportation planning process give
greater consideration to the social, economic and environmental effects of transport systems. It
provided the funds with wihich non-attainment areas (in terms of the CAAA) could implement urban
transportation strategies aimed at achieving their CAAA targets. It also mandated greater
consideration of transportation system management and travel demand management strategies to make
existing transport systems% more efficient. (Papacostas and Prevedouros 1993, Pas 1995, Shrouds 1995,
Weiner 1997) ‘

|
In the United Kingdom so;rle of these ‘watershed’ events included: a conference on Transport: the

new realism in London in1991, and the publishing of a report by the Department of Transport’s

Standing Advisory Commzlttee on Trunk Road Assessment (SACTRA) in 1994 on the traffic impacts
of increased road capacity}. The Transport:the new realism conference discussed the implidations of
the Department of Transp%)rt’s revised national traffic forecasts and white paper of 1989, entitled
Roads to prosperity. The forecasts suggested that by the year 2025, traffic levels would be between
83% and 142% higher thajn they were in 1988. A report prepared for discussion at the conference (by
the same name) — the prociuct of a research programme on traffic growth and policy solutions — argued
that there was growing cohsensus that it was neither possible to increase the capacity of road networks
to accommodate such trafﬁc increases, nor, for environmental reasons, a particularly good idea to do -
so even if this were possit?le (Goodwin et al 1991). The conference led to a fairly widespread
realisation within the tran:sport planning discipline (i.e. the ‘new realism’) that there was no realistic
possibility of increasing rc§>ad supply to a level that would match the forecast growth in demand, and
that subsequently whatevér road construction policy was followed, in the absence of a transport policy
centred on demand management and the improvement of public transport systems, the amount of
traffic per unit of road wo?uld increase rather than reduce (i.e. congestion would get more severe or
more widespread). In othejr words, there was a realisation that if supply could not be matched to
demand, demand would héve to be matched to supply. The SACTRA report, entitled Trunk roads and

the generation of traffiic, concluded that empirical and simulated evidence illustrated that increases in

3 In 1988, 101 urban areas in the United States failed to meet NAAQS for ozone, and 44 areas failed to meet NAAQs v

for carbon monoxide. (Weiner 1997)



ANALYSIS AND REPRESENTATION OF TRAVEL NEED 39

road capacity in congested conditions were likely to generate, or ‘induce’, more traffic — lending
support to the ‘new realists’ claim that traffic forecasts could not be accommodated through new road
construction. Thus, far from being an exogenous variable, SACTRA illustrated that, under certain
conditions and with certain caveats, the construction of new and wider roads to accommodate traffic
forecasts did little to relieve traffic congestion, at least in the longer term, as it simply released latent

traffic demand. (Goodwin 1996)

These ‘watershed’ events led to what Sally Cairns (1998) called the ‘formal demise of predict and
provide’, and to what Phil Goodwin (1997) called a recognition that ‘different policies will result in
different forecasts’. It became increasingly clear that the volume of traffic on a road network, and its
concomitant congestion and pollution effects, is the resylt of, or at least influenced by, policy, and
therefore subject to some degree of normative policy&\\g(l)ice. At a discursive level at least, supply-side
‘predict and provide’ policies thus began to be replaced by demand management policies. This shift
had fundamental consequences for the nature and é))rpose of travel analysis, and the very questions
addressed in analysis were challenged. There was:an increasing recognition that the travel demand
travel forecasting models used up until the 19805'{vere not intended to evaluate the effects of demand
management policies.*® It was recognised therefé?e that new methods of travel analysis needed to be
developed. (Goodwin 1997, IHT 1996, Pas 19\9&?)

' 3
Two key analytical methods emerged during this period — ‘stated preference methods’ and ‘policy -

appraisal models’™".

gj)

2.2.5.1 Stated preference methods W

N

Stated preference (SP) methods emerged in the 1980s, initially as a way of assessing the impact of
public transport improvements on private to public mode switching, but later as a way of assessing the
impact of wider transport system changes (e.g. examining fare elasticities or responses to road tolls
and service improvements). The normal approach to data collection was to present a number of
hypothetical alternatives and to invite each survey respondent to either choose between them, place
them in order of preference, or assign a rating to them. The unique characteristic of SP surveys (also .
known as ‘hypothetical surveys’) is that rather than collecting observed (or ‘revealed preference’)

data, they are based on respondents’ reactions to hypothetical alternatives. The outputs of SP surveys

36 This recognition is perhaps best captured in this quote from Phil Goodwin’s inaugural lecture as the Professor of
Transport Policy at the University College London, entitled Solving congestion: when we must not build roads, increase
spending, lose votes, damage the economy or harm the environment, and will never find equilibrium: “our ability to treat the
new policies analytically; to understand their effects; to assess their costs and benefits; is seriously hindered by our
inheritance of an analytical tool-kit that is bright, impressive, of unchallengeable intellectual achievement, and wrong.”
(Goodwin 1997:8)

3 It should be noted that the dynamic and activity-based methods discussed earlier were also developed, in part, to
examine the ability of policies to manage travel demand, and therefore fall within this period as well. The separation of the
two periods is therefore somewhat artificial, based mainly upon analytical method.
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have also been used in some of the mode choice models discussed earlier. (Bradley 1997,

Hensher 1993)
2.2.5.2 Strategic policy appraisal methods

Strategic policy appraisal methods emerged in the early 1990s in the United Kingdom, in response to
the above mentioned shift from supply-side to demand-side policies. Earlier methods were generally:
unable to test the efficacy of a wide variety of policy options (e.g. congestion pricing, peak period
surcharges on public transport services, parking charges) quickly and cheaply. Strategic policy
appraisal methods predict the potential impact of different travel demand management policy
scenarios on travel behaviour, at a strategic (i.e. non-detailed) level. Short turnround times are
achieved by limiting the spatial detail of the model — they have a smaller number of bigger zones
(typically only 10-30 TAZs, chosen to reflect only broad variations in land use and traffic density),
and coarser, sometimes schematic, assignment networks, than conventional models. They are
essentially multi-modal ‘équilibrium’ models in which the demands for transport are balanced
iteratively (or ‘converged’) with the available supply. In other words, the models seek a point where
the demand for travel is consistent with the performance of the transport system in servicing that level
of demand. The models take as a given an externally provided base description of travel movement
considered to be in equilibrium, and predict the changes that would occur, relative to this base, given
changes in the generalised cost of travel. Outputs typically include travel and generalised cost matrices
of standard performance measures (e.g. number of trips, public transport ridership, vehicle kilometres v'
travelled, etc.). An example of a strategic policy appraisal model is START.***
Halden 1996, Roberts and Simmonds 1997)

(Dasgupta et al 1994,

2.2.5.3 Assumptions

The approaches to travel analysis that emerged during this period made the following basic

assumptions (see IHT 1996, Inaudi er al 1995, among others):

# START (Strategic and Regional Transport Model) was developed by The MVA Consultancy in the United

Kingdom, and applied in Bristol, Edinburgh, London and Merseyside (United Kingdom), and Sao Paulo (Brazil). Policies |
and strategies for appraisal can be fed into the model in two ways. Firstly, by intervening directly in the generalised cost
matrix (e.g. by pricing policies), or secondly, by modifying the transport supply process (e.g. by road space management), to
represent changes in capacity. In both cases the result is a change in travel demand which can be compared to, and evaluated
agamst the results of other policies and strategies. (IHT 1996, Coombe and Copley 1993, Roberts and Simmonds 1997)

A further form of pohcy appraisal model are the air quallty emissions models that have emerged in the United
States in response to clean air requirements. Air quality emissions have been modelled either within an additional fifth
sequential-independent model added onto conventional four-stage framework (e.g. MOBILE), or within integrated activity-
based travel demand forecasting models that include interactive air quality emissions (e.g. TRANSIMS, SAMS). By
assuming a certain mix of vehicles in the regional fleet, air quality emission models estimate the particular set of air pollutant
emissions that would result from traffic flows. Emissions (measured in grams) are calculated by multiplying vehicle travel
activity (usually measured in vehicle kilometres travelied) by an ‘emission factor’ (usually measured in grams/vehicle
kilometre travelled). Emission factors vary depending on vehicle characteristics (e.g. class, age), fuel and the vehicle
operating environment (e.g. altitude, meteorological conditions). Atmospheric dispersion models then mix emissions from
traffic with emissions from stationary sources, to estimate the concentrations of pollutants at different locations and at
different times of day. (FHWA 1994, Garrett and Wachs 1996, Inaudi er af 1995, Pas 1995, SAI 1994)
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e that (in the case of stated preference methods) respondents would actually do what they said they
would do in survey responses, and that they are able to fully appreciate the consequences of their
responses for household activity scheduling, expenditure, time use, etc. within an interview
environment; ‘

e that (in the case of policy appraisal methods) estimated behavioural responses to transport system
changes, modelled on the basis of coarse TAZ and network descriptions, are.sufficiently detailed
for the purposes of making strategic policy decisions — which meant that the appraisal of any
policy which affects travel in a way which is not homogenous over the TAZ (e.g. the impact of a
new fixed public transport line with a catchment area narrower than the TAZ) is unlikely to be -
accurate; and , . :

e that (in the case of policy appraisal methods) representing the travel demand consequences of .
introducing a particular policy and strategy in the form of a static supply-demand equilibrium . -
condition, will provide an indication of behavioural responses to changes over time that is-
sufficient for the purposes of making longer term strategic policy decisions — which means that the
pace of behavioural change cannot be particularly well understood, and the impact of life-cycle

changes and ‘cohort effects” on travel behaviour is unlikely to be taken into account.

23  TRAVEL ANALYSIS AND DATA COLLECTION METHODS APPLIED IN SOUTH
AFRICA '

Which then of the data collection and analytical methods described above have been applied in South
Africa? A review of the South African literature of the latter half of the 20™ century on travel analysis,
supplemented by practitioner interviews, reveals four discernible overlapping periods in which travel.
analysis was dominated by either a particular theme, or a group of related themes (see figure 2.5).
These periods, their analytical themes, and the methodological streams they employed, are discussed
briefly in turn.

P

Figure 2.5 ©  Periodisation of dominant themes in South African travel analysis
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The first period of travel a‘nalysis occurred during the late 1960s, 1970s and early 1980s and was
concerned primarily with the collection of the data necessary for the calibration of the earlier travel
demand forecasting models run in South Africa. Most of these models took aggregate four-stage form,
with MINI-TRAMP and DELTRAN the most commonly applied software (see table 2. 1) Some land
use-transport interaction arrd disaggregate mode choice methods were also applied, but to a limited
extent. In reviews of transport modelling software and travel data sets available in South Africa,
Ferreira (1977), Jordaan (1‘989), Crous and Price (1993) and Wilmot et al (1990) illustrate that
between 1965 and 1985 most of the major urban centres applied these models in one form or another,
and administered the survc‘ays and traffic counts necessary for their calibration and updaﬁng (generally
at 8-9 year intervals). Thelsurveys that were administered typically took the form of ra(?:ially stratified
home interviews. Their scope was usually, but not always, limited to weekday moming peak periods,
within which data were coillected on variables like trip purpose (but sometimes limited to just home-

based work trips), origin, destination, mode use, travel time, distance and frequency (Wilmot

et al 1990). -
| 1

Table 2.1 T ravel demand forecasting sofiware applied in South Africa during 1 960s to 1980s

period |

SOFTWARE MQDEL DESCRIPTION SOUTH AFRICAN APPLICATIONS
| !

MEPLAN land use- transport interaction model | Cape Town (CMT)

DELTRAN four-stage travel demand forecasting model Durban, Witbank, Sandton, Port Ehzabeth Klerksdorp,
\ East Rand (ORMET)

MiNi-TRaMP | four-stage travel demand forecasting model Bloemfontein (BLOEMET), Johannesburg (JOMET),
| Port Elizabeth (PEMET), Pietermaritzberg
| (PMBMET), Pretoria, Sandton, Vryheid,
‘ Ladysmith/Newcastle, Sasolburg, Vosloorus,

Randburg, Modderfontein

MOTORS four-stage travel demand forecastmg model Verwoedburg, Sandton

Qrsll - four-stage travel demand sketch planning model | East Rand (ORMET)

TANDEM four-stage travel demand forecasting model Pietersburg

UTPs four-stage travel demand forecasting model PWYV, Pretoria (PREMET)

BLoOGIT disaggregate logit choice model Rustenburg, Bloemfontein (BLOEMET), East Rand

: ‘ (ORMET), Pretoria
ULOGIT disaggregate logit choice model PWV

Sources: . Jordaan 1989, Crous z}nd Price 1993

|
1

The second discernible period® of travel analysis occurred durian

was concerned primarily with analysmg the 1mpacts of aparthe1d urbanisation and segregatlon policies

mm»

on the travel patterns of ‘black’ workers, and with gathermg data on the travel patterns of the ‘black’

..,,',

L
(or ‘disadvantaged’) population necessary for either informing urban transport policy formation or for

40 A body of travel anal)"sis prior to this period, but insufficiently large to be called a period, was concerned with

travel patterns and traffic behaviour within residential neighbourhoods and their implications for the development road layout
planning and geometric design guidelines. Two such studies were undertaken by the National Institute for. Transport and
Road Research (NITRR) of the Council for Scientific and Industrial Research in the early 1980s. The first study conducted
either 12 hour or peak period vehicle and pedestrian cordon counts in six middle-income ‘white’ residential areas in Pretoria
(Cameron and Del Mistro 1981). Data were collected on vehicle and pedestrian flows, timing, mode use and trip direction.
The second study conducted an'activity-based home interview survey to analyse activities, attitudes and tnp-ma.klng in seven
residential neighbourhoods in Pretoria, Johannesburg, Durban and Cape Town (Cameron et al 1984). The ‘study was limited
to higher and middle-income whlte residential areas (with the exception of ‘coloured’ households in Mitchells Plain, Cape
Town). The 24 hour weekday activity diary was used to record the daily activity and travel pattern of household members.
Data were collected on trip purpose, timing, mode use and route choice into and out of the residential area.
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including previously excluded township areas in travel demand forecasting studies. Studies concerned
with the travel impacts of apartheid policies were undertaken by Fourie and Morris (1985) and Morris
(1982, 1986), and by various urban geographers (see review of South African transport geography by
Pirie and Khosa, 1992). Fourie and Morris (1985) and Morris (1986) applied activity-based methods to
study the effect of long journey times on the daily activities of black commuters in Pretoria. Data were
collected on work trip lengths, time budgets and mode use. Studies concerned with gathering data to
inform policy and travel demand forecasting studies were undertaken by various consultants and
transport authorities. Personal or home interview surveys of the trip generation, travel characteristics
and infrastructure needs of ‘black’ travellers were undertaken by Davies and Bester (1994), de-Lange
and Vorster (1989) and Pienaar (1994). Survey and cordon counts of ‘black’ and ‘coloured’
commuters were undertaken by Aron et al (1990), CTCC (1981) and VKE (1986, cited-in Wilmot

et al 1990). Surveys of the impact of the emerging minibus-taxi industry on the mode choice of ‘black’
travellers were undertaken by Freeman (1987), and Oosthuizen (1986) and VKE (1989) (both cited in
Wilmot et al 1990). Perhaps the most extensive study however was the national passenger panel
survey run between 1987 and 1994, which collected longitudinal data on the transport expenditure,:
mode availability, mode use and transfer and travel time of ‘black’ (or ‘disadvantaged’) commuters

(van der Reis et al 1993, van der Reis and Lombard 1995).

A third period of travel analysis occurred during the early 1990s and was concerned primarily with the
collection of the travel data necessary for the calibration of newly acquired EMME/2 four-stage travel
demand modelling software. Whereas numerous software packages were in application in the late
1980s (see table 2.1), Davies et al (1995) demonstrate that by the early 1990s almost all South African
transport authorities had converted to the Canadian software EMME/2 (see table 2.2). This shift can be
attributed to the, at the time, superior flexibility, multi-modal assignment and graphics capabilities of
EMME/2 over earlier four-stage modelling software (Crous and Price 1993, Davies and

Rontiris 1992). Data collection to calibrate and update these models occurred between 1989 and 1999
(Davies et al 1995). In many, if not most instances, the models have been calibrated for the weekday
morning peak period when congestion is generally worst, and consequently travel data (i.e. origin,
destination, timing, mode use) were either collected for only work trips or trips occurring within the

weekday morning peak.

Table 2.2 Travel demand forecasting software applied in South Africa during 1990s period
SOFTWARE MODEL DESCRIPTION SOUTH AFRICAN APPLICATIONS
DELTRAN four-stage travel demand forecasting model Durban
EMME/2 modular four-stage travel demand forecasting Pretoria, Johannesburg, East Rand, Vaal,

model Bloemfontein, Cape Town, Port Elizabeth, East

London, PWV, Durban

TRANPLAN modular four-stage travel demand forecasting Welkom

model

Sources: Davies et al (1995), Crous (1992)
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The fourth, and most recent, period of travel analysis occurred during the latter half of the 1990s and
was concerned primarily with the collection of data to inform a post-apartheid government policy shift
from ‘commuter-based’ to ‘customer-based’ passenger transportation (i.e. a shift in concern from
transporting peripherally located labour into and out of employment centres, to improving the access
of peripheral township populations to the full range of educational, social and economic opportunities
offered by urban agglomerations)."! The identification and analysis of ‘customer segments’ in post- |
apartheid transport policy was based on October Household Survey (OHS) data (which was initially
hoped to replace the annual national passenger panel survey as a source of data to inform policy
formulation), and a home interview survey to compensate for the work trip focus of the OHS. In the
survey, data were collected mainly on mode use, availability and satisfaction, travel time and
expenditure, and attitudes towards mode switching. More recently, the National Land T ransport
Transition Act (No. 22) of 2000 has required the collection of public transport ridership data in the
major urban centres for the purposes of formulating public transport rationalisation and licensing
strategies, in the form of ‘current public transport records’. (NDoT 1998, TRC Africa 2000)

24 REPRESENTATIONS OF TRAVEL NEEDS AND BEHAVIOUR IN CAPE TOWN
AND OTHER SOUTH AFRICAN CITIES

How then have travel needs and behaviour in Cape Town and other South Afrlcan cities been

represented mn“f the:analytical activity described aboye? A comblnatlon of apartheid policies,

i
that dlctated an analytical focus on the da11y transportatlon of labour in and out of cities, and the

LY i .
s “"*—-ﬂ‘-arrv-w .q.r A Mdats

dominance of predictive four-stage travel demand models and thelr data requ1rements in South African

MW .
travel analysis, has resulted in most r representatlons of travel needs and behav1our belng restrlcted to
/ e e e st vt et e

either home- based work tr1p maklng or travel occurrmg within peak periods. In both instances the

focus has been on 1nterzona1 (ie. longer dlstance) travel by motorlsed modes. As will be demonstrated

non-motorised travel needs and behaviour, but these are 11m1ted and many had as their underlylng
purpose the development of trip generation Tates for use in the first stage of the four-stage travel
demand forecasting procedure, rather than the development of a complex understanding of travel

behaviour, choices and constraints,

Only published (revealed preference) studies involving household or personal interview surveys are
included in the review of secondary data sources reported in this section. Studies involving just traffic

or passenger counts are not included on the grounds that they reveal insufficient data on travel

4 For a discussion on the political economy of urban transportation in South Africa during the apartheid era, sce

McCaul (1992), Pirie (1992) and Robinson (1985).
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behaviour. Only written reports on the surveys are reviewed — access to electronic data sets was not

obtained.*

In the case of studies administered in Cape Town, only those conducted between 1973 and 1998 are
included in the review. These are listed in table 2.3. In his MSc thesis — the first of these studies — Eric
Pas (1974) identifies an origin-destination survey of 1956 as thé only travel survey in Cape Town -
conducted prior to 1973. The survey was administered by the City Engineer’s Department of the Cape
Town City Council. Together with subsequent traffic counts, it provided the bulk of the data used for

the planning and design of that part of Cape Town’s urban freeway system constructed in the 1960s

and early 1970s. In the case of national studies, or studies of particular interest to the research topic

administered in cities other than Cape Town, only those conducted between 1989 and 1999 are:

included in the review. These are listed in table 2.4.

Table 2.3 Household/personal interview travel surveys in metropolitan Cape Town (1973-1995)
SURVEY STUDY TARGET POPULATION AND TEMPORAL TRIP PURPOSE SCOPE
YEAR(S) SAMPLE SIZE SCOPE

1973 An analysis of ‘white’ population living in . previous 24 hour work, shopping, return
residential trip southern suburbs and Atlantic weekday (Thursday) | home, education,
generation in Cape seaboard (1 690 home pleasure, other
Town interviews)

1976 Cape Metropolitan ‘white’ and ‘coloured’ previous 24 hour home, work, business,
Transportation populations living in ‘Cape weekday personal business,

Study (1980-1985 Town and vicinity’ (3 035 home shopping, educational,
Transport Plan) interviews) social/recreation, serve
home interview passenger, changing mode
survey’ . of transport

1977 Scholar transport Sub A to Standard 10 scholars usual school day school, leisure
survey attending ‘southern suburbs’ '

schools (2 624 personal
interviews)

1980-1981 | Cape Flats middle and lower income weekday morning work
commuter study ‘coloured’ and ‘black’ peak

commuters living on the Cape
Flats (5% sample of 1980
Census) :

1981 Activities, attitudes ‘middle income group’ living in | next 24 hour work/further education,
and trip-making in Plumstead, Edgemead and weekday school, shops, visiting,
residential areas Mitchells Plain (268 home recreation, entertainment

: interviews) '

1984 Cape Town ‘white’, ‘coloured’ and ‘black’ usual 7 day week from home to work, from
Metropolitan populations living within the home to education, from
Transport Area Cape Town metropolitan “home to shops and/or
Land-Use / transport area (750 home services, from home to
Transport Study interviews) social and/or recreational
(MEPLAN) activities, on employer’s
household survey business, from home to

serve a passenger
continued overleaf ...

2 It was decided that past electronic data sets (in Cape Town) were too outdated to warrant primary analysis, with the

exception of Moving South Africa survey of 1997 (see table 2.3) which was unobtainable (Ibrahim Seedat pers comm 2000).
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1985 Short distance short-distance (<15 km) ‘black’ | usual weekday work
commuting and the | and ‘coloured’ commuters
use of combi-taxis in | living on the Cape Flats
Cape Town

1991-1992 | Survey of the population of the Cape usual 7 day week to work, looking for work,
transport problems | Metropolitan Area, stratified taking children to school,
experienced by into ‘white’, ‘coloured’ and to attend school/college,

. residents in the Cape | ‘black’ areas (500 home to shop for the household,
Town metropolitan interviews) recreation, church related
area

1991-1992 | Cape Town commuters living in transport usual weekday work
Metropolitan zones across the Cape Town
Transport Study metropolitan transport area
(EMME/2) (15 000 home interviews)
household interview
survey

1992 National passenger ‘black’; ‘white’, ‘coloured’ and | previous month work
panel 1992 ‘Asian’ commuters aged 18

years or older (970 personal
interviews)

1994 National passenger ‘disadvantaged’ (i.e. ‘black’, usual and previous | work
panel 1994: A data ‘coloured’ and ‘Asian’) trip
base monitoring commuters aged 18 years or
transport needs in older (292 personal interviews)
disadvantaged
communities

1995, 1997 | Moving South Africa | passengers (or ‘customers’) previous week to and from work, in the
market segmentation | living in Khayelitsha, course of work, looking

Gugulethu, Nyanga, Wynberg, for work, shopping,

Kenilworth, Claremont, taking children to school,

Plumstead and Parow North social/visiting

(125 home interviews) friends/family, education,
sport and recreation, other

1998 Study to determine mobility disadvantaged no timeframe not specified
the transport needs passengers (156 personal specified
of mobility interviews)
disadvantaged
persons

Table 2.4 (Selected) household/personal interview travel surveys in South Africa (1989-1999)

SURVEY STUDY TARGET POPULATION AND TEMPORAL TRIP PURPOSE SCOPE

YEAR(S) SAMPLE SIZE SCOPE

1989 Walking distances ‘white’ and ‘black’ (as a proxy | current weekday work to home, shopping,
by income group, by | for income group) pedestrians (and Saturday) other
mode and by trip in the central business districts | afternoon peak
purpose of Johannesburg and Pretoria

(2 315 personal interviews)

1992 Trip-making residents of informal housing in | previous weekday home, work, change, job
characteristics of Mamelodi (Pretoria) and seek, education, shop,
squatters Daveyton (Johannesburg) other

(592 household interviews)

1992 Walking patterns in | ‘black’ pedestrians in 4 age Fridays 06h00- shopping, medical care,
black residential group categories living in 18h00 institutional, home,
areas Mangaung (Bloemfontein), business, work

Botshabelo (4 642 personal

interviews)
1987-1988, | National passenger national usual and previous | work
1991-1994 | panel 1987-1994 ‘black’/all/*disadvantaged’ trip

commuters living in urban
centres (between 752 and 3 618
personal interviews)

continued overleaf ...
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1993-1999 | October Household | national employed workers usual trips in work (including limited
: Survey 1993-1999 (between 16 000 and 30 000 October questions on education,
home interviews) health and access to
. : services)
1995 South African trip national passengers (review of | morning/evening home-based trip ends
generation rates secondary sources) peak periods, daily
1995, 1997 | Moving South Africa | national metropolitan/urban previous week to and from work, in the
market segmentation | passengers (or ‘customers’) ! course of work, looking
(500 home interviews) for work, shopping,
taking children to school,
social/visiting
friends/family, education,
sport and recreation,
other
1998-1999 | Greater Pretoria morning peak passengers living | previous weekday to go home, to go to
household travel in the Pretoria metropolitan area | morning peak work; as part of work, to
survey (7 883 home interviews) period (06h00- go to school/college, to
' : 09h00) .take someone to
school/college, to take
someone to work, to take
someone to other place,
to go shopping, other
- (with some questions on
' off-peak travel as well) |
1999 Durban households living in traffic usual trips work, study
: Metropolitan key zones within the Durban . .
performance metropolitan area (3 967 home -
indicator/quality of | interviews)
life survey
1995-1997, | Strategic customer- | national metropolitan/urban usual trips work
1999 based passenger passengers (or ‘customers’)

transport
information project

(review of secondary sources)

On the basis of a review of these studies, current knowledge of travel needs and behaviour in Cape

Town and other South African cities is summarised below. This knowledge is examined in terms of

the following variables that, with the exception of attitudes and satisfaction ratings, broadly represent

the collective scope of these studies:

o traveller segmentation;

e trip generation;

. trip purpose and chaining;

e trip timing;

e vehicle ownership and availability;

e mode use, transfer, availability and switching;

o travel distance;

e travel and waiting time;

e transport expenditure; and

e latent demand.
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2.4.1 Traveller segmentation

The most recent identification and quantification of traveller segments was undertaken by the National
Department of Transport (NDoT) and their-consultants as part of the earlier mentioned repositioning
of urban passenger transport policy within the post-apartheid era (NDoT 1997, TRC Africa 2000). The
initial, and subsequent alternative, categorisation of national urban passenger ‘customer segments’
identified in these studies, and their respective characteristics, are listed in tables 2.5 and 2.6, and
illustrated in figure 2.6. The most striking features of these categorisations are perhaps that presently
5-13% of South Africa’s urban population do not have access to aﬁy form of motorised transport, 60-
67% do not have access to private transport, but that if left unmanaged that category of travellers only

prepared to travel by private transport could increase by up to 88% in the year 2020.

Table 2.5 National urban passenger ‘customer segments’ (1995 n = 30 000 h, 1997 n = 500 h)

CUSTOMER DESCRIPTION DEFINING CHARACTERISTICS % OF PROJ. %
SEGMENT URBAN | GROWTH
: POP. IN 2020
‘stranded’ | cannot use public transport due | e  very low household income 13% 28%
to cost and access (12% e resides in ex-homelands,
{ commuters, 42% scholars, 46% informal settlements/townships
o other) o walks/cycles > 20 minutes one
2 way :
g ‘strider’ does not require motorised e all income bands 25% 28%
E transport - walking or cyclingis | ¢  all residential locations except
g adequate for trip distance (9% ex-homelands and informal
= commuters, 58% scholars, 33% settlements
other) ¢ walks/cycles < 20 minutes one
way
‘survival’ captive to a mode within public | ¢  Jow household income 19% 24%
€ transport and cost-sensitive ¢  resides in ex-homelands,
2 (35% commuters, 7% scholars, informal settlements,
g 58% other) townships/inner city
ﬁ ‘sensitive’ captive to public transport but e moderate household income 10% 25%
g quality sensitive (i.e. choiceis | e  resides in ex-homelands,
a made not only based on townships, inner city/suburbs
'§ affordability) (37% commuters, | «  mainly female (60%)
g 10% scholars, 53% other) .
g | ‘selective’ can afford to own a car but e moderate to high household 19% 39%
E willing to give it up, or owns income
one but willing to use public ¢ resides in townships, inner city
2 transport {55% commuters, or suburbs
= © -{ 10% scholars, 35% other)
- § ‘stubborn’ | unwilling to use any mode other | ¢  high household income 14% 88%
g g than private car (63% ®  resides in suburbs and townships :
8% commuters, 13% scholars, 24% | o  averse attitude to public
g other) transport
e predominantly male (63%)

Source: Moving South Africa market segmentation

In Cape Town no equivalent traveller segmentation has been published. The only recent study of the
needs of specific traveller categories, is that commissioned by the Cape Metropolitan Council on the
needs of mobility disadvantaged persons (CMC 1999a). This study did not yield quantified data,

beyond estimating that there could be at least 714 037 special needs passengers (including disabled,
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inconsistencies in any time or distance exclusions imposed upon walking trip data collection. In
addition, as will be discussed later (in chapter 3), the survey methodology itself can have an effect on
respondent’s trip recall. Nevertheless the local and national data reveals fairly clearly that daily
household trip rates tend to increase as household size increases (typically associated with racial
stratifications) (see table 2.7), as well as decrease as household incomes decline (see table 2.8). This is
perhaps best illustrated in the analysis of trip generation that was undertaken as part of the preparation
of Cape Town’s 1980-1985 Transport Plan (VKE 1978). Figure 2.7 illustrates the effect of annual
household income on trip rates among ‘white’ and ‘coloured’ households with typically variant
average household sizes. This study also indicated that household trip-making increases with increased

car ownership, and with the number of employed household members.

Table 2.7 Trip generation findings in Cape Town surveys
1973 1976° 1981° 1984*
(exc. n-m modes) (exc. n-m modes except (inc. only trips from
for work and educ trips) home)
“white’ pop. 6.29 h-b h trips/day 7.11 h trips/day 6.80 h trips/day 17.25 h-b h trips/week
2.88 p trips/day (n=1020 h) 2.06 p trips/day (n=300h)
(n=1690 h) (n=180 h)
“coloured” pop. 7.38 h trips/day 13.58 h trips/day 27.41 h-b h trips/week
(n=2015h) 2.30 p trip/day (n =300 h)
(n=106h)
‘black’ pop. 29.15 h-b h trips/week

(n=150h)

Sources: 1= An analysis of residential trip generation in Cape Town, 2= Cape Metropolitan Transportation Study (1980-
1985 Transport Plan) home interview survey, 3= Activities, attitudes and trip-making in residential areas, 4= Cape Town
Metropolitan Transport Area Land-Use / Transport Study (MEPLAN) household survey

Note:  n-m= non-motorised, h-b=home-based, h= household, p= person

Figure 2.7 Influence of income and racial (as a proxy for household size) stratification on
household trip generation in Cape Town (1976, -3 035 h)
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Source: Cape Metropolitan Transportation Study (1980-1985 Transport Plan) home interview survey (excluding non-
motorised modes except for work and education trips)
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Figure 3.21 Comparison of sampling area (cenire-line) street patterns
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Figure 4.17The ‘pedestrian pocket’ idea
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NETWORK FEATURES:

e the partial segregation of pedestrians and vehicles onto separate movement systems to remove conflict

e the provision of a rectilinear and radial network of pedestrian pathways originating from the central public transport stop
to ensure a maximum walking distance of 400 m

e the provision of rectilinear loops and culs-de-sac that lead off the roads which define the pocket

Source: Kelbaugh 1989:7

Figure 4.18

‘Transit-oriented developments’ in metropolitan context

Urban TOD Neighbourhood TOD

Freeway

Light Rail or Feeder Bus

Express Bus

Park & Ride

Travel Commercial Secondary area

Other uses

Source: Hall and Ward 1998:148
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4.2.5.3 Transit-oriented development

The “transit-oriented development’ (TOD) idea was developed by Peter Calthorpe (1993) amongst
others in the United States, in the early 1990s. TODs have also been called ‘transit villages’ (Bernick
and Cervero 1997). The principle difference between TODs and the earlier discussed TNDs and
pedestrians pockets, is their geographical focus on public transport stops and interchanges in the case
of Mgreater size and more open roadway systems in the case of the lattef. The TOD
idea involved the (re)development of compact, mixed use and pedestrian-friendly nelghbourhoods
within a 10 minute (or 800 m) walking radius of a public transport stop or interchange (see

figure 4.18). Importantly, the TOD was not intended to function as a self-sufficient neighbourhood —
all residents were not expected to work or shop in the TOD. The road network of the TOD was
characterised by a network of interconnected streete, with typically direct radial connections to public
transport stops and interchanges. It was argued that a road network with more through connections
would provide more direct pedestrian access to local destinations and public transport stops, and

encourage mode switching from private motor cars to public transport.

'

Figure 4.19 The ‘transit—oriented development’ idea
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NETWORK FEATURES:

o the provision pedestrian-friendly and interconnected street networks within a 10 minute (or 800 m) walking radius of
public transport stops
e the configuration of roadway and footways in a radial pattern conver. ging on the public transport stop or interchange

Source: Katz 1994:xxxi

The TND and TOD ideas forced some transport engineering agencies to reconsider the street design
standards developed in the 1960s and 1970s. With the growth in TND and TOD projects in the 1 990s,

R

< —
traffic engineers in the United States increasingly found themselves in a position of not having to

respond to whether the roadway widths, on-street parking, kerb radii, road layout and intersection

spacings of a TND or TOD project should be built, but rather to how traffic engineering principles

N
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should be applied in implementing the project. The TND and TOD ideas therefore forced numerous
changes in the application of conventional street design standards. In particular, dense, interconnected
road networks resulted in the redefinition or elimination of conventional functional road hierarchies as
a ‘design cbntrol’ (i.e. the attachment of geometric design, access control and pavement standards to
prescribed ‘local’, ‘collector’, etc. road classifications), and mixed land uses abutting some roads

" performing ‘collector’ and ‘arterial’ traffic distribution functions resulted in sacrifices in operational
efficiency in order to maintain safety and multi-functional street use. In addition, ‘traffic calming’ was
used as a proactive design measure to maintain safety standards within interconnected road networks —
as opposed to being used simply as a reactive retrofitting measure to correct ‘design failure’. .

(Atash 1994, Bochner 1998, Ewing 1999, Forbes 2000, ITE 1994, Lerner-Lam et al 1992, West and
Lowe 1997) - '

Table4.2 . Chronological publication of some new or supplementary American, British_' and
Australian’ residential street design standards and guidelines '

YEAR AGENCY TITLE

1992 RTC Planning for transit: A guide to community and site design

1992 SRT Transit and land use coordination guidelines

1993 SDMTD Designing for transit .

1993 SCCTA Transit oriented development design concepts

1993 TRI-MET Planning and design for transit

1994 ITE . Traffic engineering for neo-traditional neighbourhood design

1994 FTA Planning for transit-friendly land use: A handbook for New Jersey communities

1994 DOE/DQT  Planning policy guidance: Transport (PPG 1 3’ . ‘
1996 TRI-MET Planning and design for transit handbook: Guidelines for implementing transit supportive dev.

1996 FPTO Pedestrian- and transit-friendly design :

1997 WAPC Liveable neighbourhoods: community design code”

1997 ECC The Essex Design Guide for residential and mixed use areas’
1997 1997 Transport in the urban environment

1998 ITE Traditional neighbourhood development street design guidelines
1998 DETR Places, streets and movement

1998 TRL Towards good urban design’

1999 IHT Planning for public transport in devel opments

1999 ITE Traffic calming: State of the practice

2000 DETR By design: Urban design in the planning system”

2000 EP/THC Urban design compendium’

2000 WAPC Liveable neighbourhoods™ o

2000 WAPC Liveable neighbourhoods: Street layout, design and traffic management guidelines“

Note:  DETR-Department of Environment, Transport and the Regions, DOE/DOT-Departments of the Environment and
Transport, ECC-Essex County Council, EP-English Partnerships, FPTO-Florida Public Transit Office, FTA-Federal Transit
Administration, IHT-Institution of Highways and Transportation, ITE-Institute of Transportation Engineers, RTC-Regional
Transport Commission, SCCTA-Santa Clara County Transportation Authority, SDMTD-San Diego Metropolitan Transport
Development, SRT-Sacramento Regional Transit, THC-The Housing Corporation, TRI-MET-Tri-County Metropolitan
District of Oregon, TRL-Transport Research Laboratory, WAPC-Western Australia Planning Commission ’

It begah to be recognised that conventional street design standards had evolved within a market
framework which favoured private car use _gmd paid little attention to the movement requirements of
other modes, and that although most traffic engiﬁeeﬁhg design manuals included design specifications
for( {residential streets’, very féw (if any) cor;talin.e.:'d. a%)y- dengn §pépiﬁééﬁbﬁ§~f5r‘hnlﬁéa'lahd use-
streets’. As a result of these criticisms, official bodies in the United States, United Kingdom and

* Australia (amongst other countries) began revising, or at least supplementing, their street design
guidelines and codes (see table 4.2). By June 1993, Cervero (1994) had identified some thifty-eight
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agencies which héld developed, or were in the process of developing, ‘transit-supportive’ design
guidelines in North America™. These revisions typically promoted public transport and non-motorised
travel in local netiwork configuration, by encouraging design practices that create, amongst other
things, direct p’edfestrian access to local desﬁnations and public transport stops, slower vehicle travel

speeds, and multif—functioﬁal street space.

4254 AsSumptijons
The ideas that enilerg-e"d during the 1980s to 1990s period made the following basic assumptions (see
Audirac and Shetrﬁyen 1994, Boarnet and Crane 2001, Box 2000, Falconer Al-Hindi and

Staddon 1997, Gordon and Richardson 1997, Hall 1998‘; Talen 1999, Winburn 1992, amongst others):
1

o that pedestria?m-oriented_ spatial configurations (together with TDM strategies) would impel drivers
to abandon t};eir cars in favour of walking, cycling and public transport in sufficient quantities to
significantly ireduce global ‘greenhouse gas’ emissions, |

e that proactivfe ‘traffic calming’ design measures within ‘open’ road networks, in the case of TNDs
and TODs, v;'ould prevent the safety problems_/éssociated with speeding motorised traffic from
(re)erﬂerging,

e that there is a market demand for higher density, mixed use, pedestrian-oriented residential
developmen’és amongst hig_her income households and commercial investors, and

e that(asin thé case of earlier ‘neighbourhood units’) the inclusion of front porches and centrally
located public facilities and squares in TND neighbourhood designs would re-introduce

“traditional nei ghbourliness’.

4.3 LOCAL NETWORK CONFIGURATION PRACTICES IN SOUTH AFRICA

Which then of tﬁe approaches t/’ﬁ)cal network configuration described above have been applied in
South Africa? As mentioned in the introduction to this chapter, South African practices are identified
and discussed in this and the following section through a review of evolving codes. A review of the
South African cjodes of practice that deal in whole or in part with the configuration of local movement
networks (exclubing road construction and urban traffic c:}((/)l) rg:veals numerous past, current and
incomplete code;:s (see table 4.3). In order to trace and sim?l)ff}dﬁminant local network configuration
practices in South Africa, this section excludes codes of f)racﬁée dealing only with loading, parking
and road-based i:)ublic transport facilities, and focuses on the séquence of codes produced by the
Council for Scie;:ntiﬁc and Industrial Research (CSIR) on residential service and amenity provision.

Table 4.3 illustriates that the production of official codes of practice has been undertaken primarily by

78 This fairly rapid production of guides in the United States, was fuelled in part by the requirements of the two earlier

" mentioned pieces of legislation dealing with air quality and intermodal transportation efficiency — the Clean Air Amendments

Act of 1990, and th;e Intermodal Surface Transportation Efficiency Act of 1991.
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two agencies: the CSIR on behalf of a variety of government departments, and the Committee of
Urban Transport Authorities (CUTA)79 on behalf of the NDoT. It is suggested that the evolution of the
CSIR’s guidelines provide a better reflection of the evolution and origins of network configuration
ideas in South Africa Eiuring the 1980s and 1990s. The first CSIR guideline (the ‘blue book’) was
producéd prior to the first CUTA guidelines, and while the CSIR and CUTA guidelines at times use

different terminology (particularly in relation to road classification), the general approach to local

network configuration is essentially the same.

*

Table 4.3 Chronological publication of South African local network configuration codes of
practice (excluding road construction and urban traffic control)

YEAR AGENCY TITLE

1951* Thomas Floyd Township Layout :

1976* SAICE Guidelines on the Planning and Design of Township Roads and Stormwater Drainage

1983 NDoT (Metroplan)  Guidelines for off-street loading facilities

1983 DCD (CSIR) Guidelines for the provision of engineering services in residential townships (‘blue book’)

1985 NDoT (Metroplan)  Parking standards

1986 NDoT (Metroplan)  Bus terminals and bus stations planning and design guidelines

1986 DDA (CSIR) Guidelines for services and amenities in developing communities (‘brown book’)

1986 NDoT (CUTA) Guidelines for the geometric design of urban arterial roads (UTG 1)

1987 NDoT (CUTA) Guidelines for the geometric design of urban collector roads (UTG 5)

1987 NDoT (CSIR) Guidelines for the provision of public transport facilities for developing communities

1988 DDA (CSIR) Toward guidelines for services and amenities in developing communities {‘green book’)

1989 NDoT (CUTA) Geometric design of urban local residential streets (UTG 7)

1989 NDoT Guidelines for the design of combi taxi fagilities

1990 NDoT (CUTA) Guidelines for the geometric design of commercial and industrial local streets (UTG 1 0)

1991 NDoT (CSIR) Principles for the planning of activity streets

1992 NDoT Location of termini and stopping facilities for minibus-taxis

1994 NDoH (CSIR) Guidelines for the provision of engineering services and amenities in residential township

development (‘red book’)

2000 NDoH (CSIR) Guidelines for human settlement planning and design (‘new red book’)

§ NDoT (COLTO) Guidelines on spatial planning (TPG 5) )

Note: *_unofficial, §-abandoned, SAICE-South Affican Institution of Civil Engineers, NDoT-National Department of

" Transport, CSIR-Council for Scientific and Industrial Research, DCD-Department of Community Development, DDA-
Department of Development Aid, CUTA-Committee of Urban Transport Authorities, NDoH-National Department of
Housing, COLTO = Committee of Land Transport Officials

43.1 1951: Township layout ﬁg}

Perhaps the earliest (unofficial) local network design guidelines in South Africa were prepared by

Thomas Floyd in 1951. The document, entitled Township Layout, was explicitly prepared in the

absence, at the time, of guidelines which dealt with layout planning peculiar to South African

conditions. Floyd (1951) identified examples of these peculiar conditions as being the frequent

construction of ‘servants quarters’ in the backyards of single-storey houses, the ‘variety of races’,

climatic conditions, and the ‘rural or semi-rural character’ of the majority of South African people.

79

The Committee of Urban Transport Authorities (CUTA), responsible for the production of the Urban Transport

Guidelines (UTGs), was later replaced by the Committee of Land Transport Officials (COLTO) in the early 1990s. The Land
Transport Co-ordinating Committee (LTCC) within COLTO was responsible for producing a further set of guidelines known
as Transport Planning Guidelines (TPGs). Work on incomplete or draft TPGs came to a halt in 1998 however, as aresult of

both a review of the functions of COLTO and its sub-committees and a lack of funding (Krynauw et al 1999). Following the

disbanding of the LTCC at the end of the 1990s, work on the completion of incomplete TPGs was abandoned.
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Figure 420  Example of the local network configuration idea promoted in_‘Township layout’
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NETWORK FEATURES:

o the configuration of ‘main roads’ in a semi-radial pattern, converging on a central town centre

e the use of curved roads and distorted rectilinear configurations to discourage fast cars

o the alignment of blocks parallel to ‘major roads’ to reduce the number of intersections between ‘major’ and ‘minor’
roads

o the provision of numerous possible through connections

e the use of right angle (tee- or cross-) intersections between ‘major” and “minor’ roads to maximise driver visibility

Source: Floyd 1951:20

. ~ The guidelines (see chapter 2.7 of Floyd 1951) recommended a road ngﬂork‘conﬁguration in which

N\ ‘main roads’ radiated out from a town centre, and ‘residential townships’ were situated in between

these radial route§w&f@nﬁgﬁatiﬁ SF*minor roads’ was characterised by distorted
rectilinear networks, relatively open to through-iraffic. ‘Main road’-intersections.typically took the
form of traffic circles, while ‘minor road’ intersections were either cp_nti?il_ed by stop-streets-or
‘robots’ (the South African term for traffic signalisation). Intersections between ‘major’ and ‘minor’
ro:cls‘dc?:ifr'r‘éa?f__rjgiht angles.to maximise driver visibility. The guidelines stressed however that no
p'é?tiéﬁﬁrﬁ roaa layout configuration should be consistently or rbi.gnidly adhered to in plractice, as the
site’s topography and surroundings needed to be the dominant determining factors. Guidelines for road
network configuration in ‘native locations (see chapter 3.5 of Floyd 1951) were essentially?he same
Bs’f(;r—('\;h»i’fve') ‘residential townships’ — the main differences related to the gradieﬁfé ﬁécéssary for
cheaper gravel roads®. T

-

%0 It should perhaps be noted however that in his contemporaneous 1953 doctoral thesis on ‘native housing’, Douglas

Calderwood argued for closed road systems in ‘native housing estates’: “[i]t is essential ... that no road except the planned
roads will tend to become through roads. Once the road pattern is such that residential roads lead only to a particular block of
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While the Township Layout document does not contain a reference list, the guidance provided in - -
relation o public facilities and road layouf suggests its influences. The location of public facilities
within the geographical centre of a radial road network, and the relatively open nature of the road
network, indicates that the local network configuration ideas promoted in the document were
influenced by the British ‘garden city’ and American ‘neighbourhood unit’ ideas that emerged during

the 1900s-1920s period (see section 4.2.1).
43.2 1976: Guidelines on the planning and design of township roads and stormwater drainage

The next (unofficial) local network configuration guidelines in South Africa were prepared in 1976 for
the South African Institution of Civil Engineers (SAICE). The document, entitled Guidelines on the
planning and design of township roads and stormwater drainage, was compiled by a sub-committee
chaired by D Giddy, representing both the SAICE and the South African Institute of Town and
Regional Planners (SAITRP)“. The guidelines were prepared in order to provide a basis for co-¥

operation between the various disciplines involved in the planning, design and construction of new

‘townships’, and to assist local authorities in the preparation of by-laws and town planning schemes
for the control of urban development. The aim of the guidelines was to achieve uniform township road

and stormwater drainage ‘standards’. These standards were the first South African equivalent of the

residential street design standards prepared in the United States and the United Kingdom (see

table 4.1). It was argued that the standardisation of procedures and designs would result in greater
efficiency and lower development costs (e.g. narrower road reserves, simultaneous service installation,
etc.). It was recognised however that these standards should be flexible with regard to uniquesite
conditions, and that ‘sub-economic’ housing, as a ‘special circumstance’, would require-modifications

or relaxations of the standards provided. (SAICE 1976)

The document argued that a ‘safe’, ‘efficient’ and ‘economical’ access and circulation system was !
necessary in order to achieve the maximum amenity in residential townships, and the greatest potential
in commercial and industrial townships. The following ‘principles’ (amongst others) were provided as
a guide for the planning and design of a safe, efficient and economical road network (see chapter 1.2

of SAICE 1976):

—_—

dwellings, then, considering the traffic movement within low income housing, the road widths can be determined
accordingly” (Calderwood 1953:100). See diagram 3 on page 123 for an illustration of kind of movement network envisaged.
8 It is perhaps worth noting however that the title page of the document explicitly states that the document did not -
necessarily reflect the opinion of the South African Institute.of Town and Regional Planners — suggesting that consensus
could not be reached with regard to some aspect(s) of the guidelines. o
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Figure 4.21 Local network configuration idea promoted in ‘Guidelines on the planning and design
of township roads and stormwater drainage’
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NETWORK FEATURES: :
e the hierarchical classification of roads into ‘freeways’, “arterials’, ‘collectors’ and ‘local streets’
the provision of limited access points onto bordering “arterials’ to minimise through-traffic within ‘townships’
e the use of crescents, non-continuous connecting roads and culs-de-sac within ‘townships’ to reduce ‘minor road’ traffic
speeds
o the frequent use of tee-intersections in the configuration of the ‘minor road’ networks

Source: SAICE 1976:27 (redrawn in CUTA UTG 7, on page 10) !

e design the minor road system for minimum through-traffic movements, whilst maintaining adequate internal
circulation,
o  create least interference and detrimental effect on bordering arterial routes,
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e correctly classify streets within the system and see that the design and appearance of the road is in conformity with
the classification,

o design local streets to encourage low speeds without the introduction of hazardous elements, giving preference to.
crescents, non-continuous connecting roads and culs-de-sac,

e design for minimum practical total length of internal streets and minimum number of intersections which, in the
case of the internal layout of the minor roads, should be mainly of the T type,

¢ relate the layout to topography,

e design ... for the efficient and safe movement of traffic with the minimum of regulation, relating the geometric
standards to the function and traffic classification of the particular road, and

¢  minimise pedestrian-vehicular conflicts, pedestrian movement within the township should involve a minimum
numbser of street crossings — in general while vehicular flow should be directed outwards to the peripheral arterials,
pedestrian travel should be inward oriented. (SAICE 1976:5)

As indicated in the above principles, roads were classified according to their traffic distribution

function. The following road classification was recommended (see chapter 4, s'SAICE 1976

¢  Major Roads: Freeway e MinorRoads:  Minor Collector 7

Major Arterial Local Street
Minor Arterial Cul-de-sac
Major Collector

The approach to movement network planning promoted in the document was clearly influenced by the
ideas that emerged during the 1920s-1970s period (see section 4.2.2). The explicit concern for safety,
efﬁcierretaﬁon of the planning and design ‘prob\lem’ during this period,
and(;he classification of roads according to traffic distribution functions and the configuration of
‘minor roads’ into ‘closed’ networks, were consistent with the planning and design ‘solution’ that
emerged in response to this interpretation of the problém. The document’s reference list clearly
indicates that the residential street design standards that were produced by agencies like the Institute of
Transpbrtation Engineers, the Highway Research Board, the Urban Land Institute and the American
Association of State Highway Officials in the 1960s and 1970s (see table 4.1), in the United States,

influenced the recommended approach to movement network planning practice in South Africa.

4.3.3 1983: Guidelines for the provision of engineering services in residential townships (the
‘blue book’) ¥

The first official local network design guidelines in South Africa were prepared in 1983 for the
Department of Community Development. The document, entitled Guidelines for the provision of
engineering services in residential townships, was compiled by the National Building Research

Institute (NBRI) of the CSIR. The need for official national guidelines and standards was identified by

the Fouché Commission of Enquiry (of 1977) into what the then Minister of Community Development .

(S F Kotzé) referred to as “the exorbitant prices of erven and dwelling houses as well as the delay in
the establishment of residential townships” (DCD 1983:i). Delays experienced in the approval and
development of residential townships were often perceived to be due to disagreements surrounding the

standard of engineering services required in different parts of the country. The purpose of the ‘blue

82 The colour of the ring binder within which this document, and its subsequent versions, were bound, resulted in the

guideline documents becoming known as the ‘blue book’, the “brown book’, the ‘green book’, and the ‘red book’.
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book’ guidelines was therefore to };rovide a set of national norms for the provision of engineering
‘ " . . 3
services for residential township development. While non-mandatory, provincial administrations, local

authorities and dévelopers were all urged to adhere to the guidelines as far as possible.

Initially four ‘working sub-committees’ were established to prepare guidelines on different

engineering services, but as it became apparent that road la@tipjgyggi majﬂr_(ﬂe in the cost of

ey

services, a fifth working sub-committee on ‘Township Traffic and Transportétion’ was established.
The chapters of tile document were thus concerned with the planning of road layouts and their
geometric design% standards, theﬁ;t;;c’tural design of roads, u:ban stormwater management, sewerage,
water supply, and electricity distribution.

| .
The document argued that in order to achieve ‘acceptable living environments’, the following ‘goals’
should be pursuéd in residential township development: ‘economy’, ‘functional efficiency’, ‘safety’,
‘convenience’, ‘énvironmental quality’, ‘privacy’, and ‘security of person and property’ (see
part A.4.2 of DCD 1983). In order for these goals to be achieved through local network configuration,
the following “principles’ (amongst others) were provided (see part A.5.1.1 of DCD 1983, and
part B.3.2 for illﬁstrations of most of these prin'ciples): |

g™ i
o the overriding principle relating to road layout is that the road system should be developed in a functional hierarchy
which segregates distributive traffic movements by destination and journey length,

the layout should seek to minimise the number of intersections, especially on higher order roads,

there should be a continuous gradation in function from one level of the hierarchy to the next, avoiding the

possibility.of intersection between high and low order roads — roads should generally intersect only with roads one

level above or below them in the hierarchy, '

o four-way intersections should be avoided.in higher order roads unless traffic volumes and turning movements
warrant the installation of traffic signals or traffic circles — the preferred intersection is a tee-junction, with the
lower order road joining the higher order toad at right angles,

e  zoning and density policies ... should seek to minimise internal vehicular flow — traffic from the more intensive
vehicular traffic generators should not have to pass less intensive generators on the way to higher order roads,

e land uses which attract vehicular traffic should be placed on local distributors and at or near the periphery of the
area, so as'to concentrate traffic on the local distributors — the neighbourhood should predominately be served by
local access roads, _

o residential access roads should be designed with as much consideration for pedestrians and cyclists as for motor

vehicles,
e bus routes and land usés attracting pedestrians should be placed so as to minimise walking distance and to avoid at-
grade pedestrian crossing of class 1, 2 and 3 roads, and _ \

other road users — segregation is not necessary where the operating speed of traffic is of the order of 15 to 30

(DCD 1983:A.16) /
i =4

As indicated in Fhe above principles, roads were classified according to their traffic distribution

o  separate pedestrian and/or cycle facilities should be provided within the road reserve at places where ~\
pedestrian/cycle movement are concentrated and where there are large speed differentials between vehicles and X
km/h.

function. The fojllowing road classification was recommended (see part B.2.2 of DCD 1983):
|

e Distributor Roads: Class 1 Trunk Road e Access Roads: " Class 5a Access Collector
: | Class 2 Primary Distributor Class 5b Access Loop
| Class 3 District Distributor Class 5¢ Access Cul-de-sac
| Class 4 Local Distributor Class 5d Access Way

! . Class 5¢ Access Court
3 Class 5f Access Strip
|
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Figure 4.22  Functional road hierarchy promoted in ‘Guidelines for the provision of engineering

services in residential townships’ (the ‘blue book’)
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NETWORK FEATURES:

o the design of the road system on the basis of a ‘functional hierarchy’ which segregates distributive traffic movements by
destination and journey length,
e the control of road intersection so that roads only intersect with other roads one level above or below them in the.

hierarchy,
e the provision of limited access points onto bordering class 4 ‘local distributors’ to'exclude through-traffic from-,
‘neighbourhood cells’ N

o the provision of predominately ‘local access roads’ to serve ‘neighbourhood cells’

Source: DCD 1983:B3
Note:  “Class 5 access roads’ are not shown in the diagram.
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Figure 423  Local network configuration idea promoted in ‘Guidelines for the provision of
engineering services in residential townships’ (the ‘blue book’)

NETWORK FEATURES:

s the minimisation of the number of
intersections - especially on higher order
roads to maintain operational efficiency

o the use of tee-intersections to reduce
potential vehicular conflict points, with
the lower order road joining the higher
order road at right angles

o theuse of (class 5) ‘loops’, ‘culs-de-sac’,

1 ‘ways’, ‘courts’ and ‘strips’ within

! ‘neighbourhood cells’ to reduce local-

| traffic speeds

T

Source: DCD 1983:B18

The “blue book’ essentially expanded upon the (unofficial) guidelines published by the SAICE in
1976, and drew from literature reviews and studies on road safety, residential traffic and intersection
accidents, conducted by the National Institute for Transport and Road Research (NITRR) of the CSIR
(Cameron 1977 1980, Cameron and Del Mistro 1981, Cameron and Price 1980, Del Mistro 1979a
1979b 1980, among others). The approach to movement network configuration promoted was
therefore primarily influenced by the ideas that emerged during the 1920s-1970s period, and to a lesser
extent by the Dutch woonerf idea of the 1960s — in relation to the design of ‘residential access roads’
(see sections 4.2.2 and 4.2.3.1). The explicit concern for economy, functional efficiency, safety and
environmental quality®, etc. echoed the interpretation of the planning and design ‘problem’ during the
1920s-1970s period, and the classification of roads according to traffic distribution functions and the
configuration of ‘residential access roads’ into ‘closed’ networks, were consistent with the ‘solution’
that emerged in response to this ‘problem’. The document’s reference list indicates that the residential
street design standards that were produced by agencies like the American Association of State
Highway Officials and British Department of Transport in the 1970s (see table 4.1), influenced the
recommended approach to local network planning in South Africa. In fact effort was taken to illustrate
compatibility between the proposed functional road hierarchy, and the earlier SAICE road
classifications as well as various American, British and Australian classifications (see appendix B.1 of
DCD 1983).

e -
S

e
43.4 1986: Guidelines for services and amenities in developing communities (the ‘brown

book’)

The next official local network design guidelines in South Africa were prepared in 1986 for the
Department of Development Aid (DDA), which was responsible for housing in the ‘self-governing
territories’. The draft document, entitled Guidelines for services and amenities in developing

communities (the ‘brown book’), was compiled by the NITRR, the NBRI and the National Institute for

8 The term ‘environmental quality’ was used in the same sense as, and drew from, the i raffic in Towns report’s

reference to ‘environmental areas’ in which the capacity of locals areas to absorb traffic became the basis for delimiting areas
from which through-traffic was excluded (see section 4.2.2.3).
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Water Research (NIWR) of the CSIR. The need for ne_w official guidelines was identified by the DDA
when the applicatioxi of the *blue book’ guidelines in low-income residential developments had
resulted in levels of service that were unaffordable. While the ‘blue book’ 'guidelines were explicitly

_intended to be apr;licable to ‘higher’, ‘middle’ and ‘lower’ income township developments, it became
accepted that they were inappropriate in ‘developing communities’. It was acknowledged that the
‘blue book’ had been intended for use in ‘municipal townships’ (presumably meaning white municipal
areas) and ‘economic houéing’ developments, not ‘déveloping communities’. The DDA instructed the
CSIR to adapt the ‘blue book’ norms and standards to suit the requirements of low-income residential
developments, but to ensure that there was no needless repetition of material. Like the ‘blue bbo.kﬂ the
‘brown book’ guidelines were n;)n-mandatory. However, whereas public authorities and developers
were urged to adhere to the ‘blue book” guidelines as far as possible, professionals were reqhested to
acknowledge contextual differences and use the ‘brown book’ guidelines with discretion. The chapters
of the ‘brown book” were concerned with stormwater management, layout planning, transportation,

residential planning, the geometric and structural design of roads, water supply and sanitation.

The document argued that the process of township planning and design shoﬁld be guided by the
following ‘goals’: ‘economy’, ‘functional efficiency’, ‘safety of person and property’, ‘convenience’, |
and ‘environmental quality, health, amenity and general welfare’ (see part B_;S of DDA 1986). In order
for these goals to be achieved through ‘circulation and road layout’, the following ‘principles’

(amongst others) were provided (see part B.6.2 of DDA 1986):

e the road hierarchy [should] differentiate road classes by their function and destination, with higher order roads
carrying the heaviest traffic over the longest distances, - )

e the layout should exclude from residential areas any extrancous traffic, particularly heavy vehicles, which should be
attracted by higher order roads, '

e residential roads should be designed with as much consideration for pedestrians and cyclists as for motor vehicles,

o the pedestrian circulation network should be considered as part of the total circulation system — when the road
layout does not offer the most direct route between generators of pedestrian traffic, it should be supplemented by
exclusive pedestrian rights-of-way,

e  where pedestrian or cycle movements are concentrated, particularly during peak traffic periods, and where there are
large differentials in speed between vehicles and other road users, footways or cycle facilities should be provided
within the road reserve — this segregation is not necessary where the speed of motor vehicles is less than about
30 km/h, ’

e land uses which attract vehicular traffic should be located on class 4 or class 3 roads, so as to concentrate traffic
(and thus, heavy axle loads) on higher order roads, and _

o the layout should minimise the number of intersections, particularly along higher order roads. (DDA 1986:B.51)

In order for these goals to be achieved through ‘bus route planning’, thé following ‘principles’
(amongst others) were provided (see part B.6.3 of DDA 1986):

use the most direct route,

minimise the route length, .. )
frequency of service is more important than penetration into the residential area,
link major attractors and generators, .
do not over-emphasise the bus network attributes - rather think of a system of lines,

avoid circular or loop routes, and )

use roads which enable buses to travel quickly safely and comfortably - avoid: narrow winding roads, those
obstructed by parked vehicles, crossing main traffic flows, stop streets. ) -
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As indicated in the above principles, roads were classified and configured according to the earlier
‘blue book’ classes and principles. The new emphasis on pedestrian circulation and bus route planning
in ‘developing communitiés’ was intended to be accommodated within the same basic local network

configuration idea.

Figure4.24  Local network configuration idea promoted in ‘Guidelines for services and amenities
in developing communities’ (the_‘brown book’)
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NETWORK FEATURES:

o the design of the road system on the basis of a ‘functional road hierarchy’,

o the control of road intersection so that roads only intersect with other roads one level above or below them in the
hierarchy,

e the provision of limited access points onto bordering class 4 ‘local distributors’ to exclude through-traffic from
‘neighbourhood cells’

o the provision of predominately ‘residential access roads’ to serve ‘neighbourhood cells®

Source: DDA 1986:G11

The ‘brown book’ essentially adapted the ‘blue book’ guidelines for use in lower income residential
developments. The approach to local network planning was therefore also primarily influenced by thé
ideas that emerged during the 1920s-1970s period .(see section 4.2.2). The ‘cluster layout’ idea from
the 1970s-1980s period (see section 4.2.4) only influenced the guidelines with regard to block and erf
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subdivision, not network configuration. The document’s reference list indicates that the residential
street design standards that were produced by agencies like the American Associgftion of State
Highway Officials, the British Department of Transport and the Transportation Research Board in the
1970s and 1980s (see table 4.1), similarly influenced the recommended apprga‘fch to local network

configuration.

4.3.5 1988: Toward guidelines for services and amenities in developing communities (the

‘sreen book’)

The final version of the guidelines for ‘developing communities’ was published in 1988 by the DDA.
The document, entitled Toward guidelines for services and amenities in developing communities® (the
‘green book”), was compiled by the CSIR’s Divisions of Roads and Transport Technology, Building
Technology and Water Technology (formérly the NITRR, NBRI and NIWR) and a CUTA Technical
Sub-Committee on Stormwater Management. It was reiterated that the ‘blue book’ had focused on
‘developed communities’, and guidelines were therefore required for ‘developing communities’. The
chapter headings of the ‘green book’ were the same as the ‘brown book’. The chapter on
‘transponation5 however was fairly extensively revised to focus almost exclusively on public

transport.

The “goals’ and ‘principles’ of the ‘green book’ were the same as the ‘brown book’ (see part B.5/6 of
DDA 1988). The new chapter on public transport however added the following guidelines (with regard
to movement networks) for the provision of public transport facilities for ‘developing communities’
(see part E of DDA 1988): |

e  public transportation routes should be spaced at less than 2 km intervals and stops located along these routes at
1 km intervals, )

o public transport routes for developing communities should be accommodated on the proposed district distributor
[class 3] road system® which also acts as the boundary system of ‘supfcrblocks’86 of urban dévelopment - as demand
increases it could become necessary to dedicate these corridors for public transport vehicle only - the established
public transport corridors, which would initially be used by road vehicles could be upgraded to become rail
corridors, and ' - oo .

o the corridor should be seen as a public transport corridor and not only as a bus or rail corridor — as such, its use can
be changed over time or it could have a multi-modal use. (DDA 1988:E.2)

-

u The title started with “toward’ because at the time of publication not all the chapters on engineering services had
been completed. .
8 It should perhaps be noted that other proposals on how public transport services might be accommodated within the

‘blue book” functional road hierarchy and network configuration (by the same author), indicated that bus routes should be
accommodated on (class 4) local distributors in order to maintain a minimum walking distance to the service route of 400 m
(Del Mistro 1988) - as opposed to (class 3) district distributors.

86 The term “superblock’ is presumably used here to refer to ‘community’ or ‘neighbourhood’ cells with diameters of
approximately 1-2 km — as opposed the Radburn-type ‘superblock’ (see section 4.2.2.1).
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Figure 4.25  Public transport system evolution promoted in ‘Towards guidelines for services and

amenities in developing communities’ (the ‘green book’)
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4.3.6 1994: Guidelines for the provision of engineering services and amenities in residential

township development (the ‘red book’)

The next ofﬁciai local network design guidelines in South Africa were released in 1994 by the
Department of I\}Iational Housing in collaboration with the National Housing Board. The document,
entitled Guideli%tes for the provision of engineering services and amenities in residential township
development (th;e ‘red book’), was compiled by the CSIR’s Division of Building Technology. The
need for new ofﬁcial guidelines arose when, in different contexts, site conditions had required a
combination of jboth higher ‘blue book’ and lower ‘green book’ standards. In these cases there had
been confusion %s which standards and guidelines to apply. The ‘red book’ therefore consolidated the
guidelines of thje ‘blue book’ and ‘green book’ into a single document, to provide a range of standards
— referred to as a ‘level-of-service matrix’. The guidelines therefore dealt with every level of

\

\
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engineering service, from the most basic to the most sophisticated. The guidelines of the ‘red book’-.
were concerned with layout planning, stormwater management, geometric design standards, the

structural design of urban roads, water supply, sanitation and solid waste management. J

s
l4

Figure 4.26  Local network configuration idea promoted in ‘Guidelines for the provis/z{on of
engineering services and amenities in residential township development’ (the ‘red

book’) , S
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NETWORK FEATURES:

o the configuration of the road layout on the basis of a ‘functional road hierarchy’ which segregates distributive traffic
movements by destination and journey length,

o the control of road intersection so that roads only intersect with other roads one level above, equal to, or below them in
the hierarchy,

o the provision of limited access points onto bordering class 4 “local distributors’ to exclude through-traffic from
‘neighbourhood cells’ . . : .

o  the minimisation of the number of intersections - especially on higher order roads to maintain operational efficiency
the use of tee-intersections to reduce potential vehicular conflict points, with the lower order road joining the higher
order road at right angles . ) .

o the use of (class 5) residential access ‘loops’, ‘culs-de-sac’, ‘ways’, ‘courts’ and “strips’ within ‘neighbourhood cells’ to
reduce local-traffic speeds i - : ) -

Source: NDoH 1994:3.12
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The document aréued that layout planning and related services should pursue the following ‘goals’:
‘economy’, ‘funciional efficiency’, ‘safety’, ‘convenience’, and ‘environmental quality’ (see chapter 2
of NDoH 1994). ‘iKey factors’ (amongst others) in achieving these goals in ‘circulation and road
layout’ were iden;tiﬁed as (see table 2.1 of NDoH 1994):

e  minimise tﬁc number of road intersections, [and] provide automatic right-of-way for traffic on higher order roads
(the road hierarchy requirement),

inhibit through-traffic in neighbourhoods and internal streets / keep extraneous traffic out of residential areas,
provide short-distance links between adjacent neighbourhoods,

relate the spacing and layout of intersections to traffic requirements,

relate comrjnuter access from the home to the work place with the road hierarchy,

locate traffic-generating facilities near entrances to residential areas or adjacent to higher order roads,

supply convenient parking facilities, segregate pedestrian, cyclist and vehicular traffic, and

consider the topography, site size and housing requirements when deciding on the orientation and alignment of
streets.

The ‘red book’ simply consolidated and summarised the previous ‘blue book” and ‘green book’
guidelines, and its guidelines relating to local network configuration were therefore also primarily
influenced by thé ideas that emerged during the 1920s-1970s period (see section 4.2.2). As in the case
of the earlier ofﬂcial guidelines, the document’s reference list (a consolidation of previous reference
lists), indicates tflat the residential street design standards that were produced by agencies like the
American Association of State Highway Officials, the British Department of Transport and the
Transportation Riesearch Board in the 1970s and 1980s (see table 4.1), influenced the recommended

approach to locai network configuration.
4.3.7 2000: Giuidelines for human settlement planning and design (the ‘new red book’)

~ The final versioﬁ in the CSIR’s sequence of codes of practice was released in 2000 by the Department
of National Housing (NDoH). The document, entitled Guidelines for human settlement planning and
design, was compiled by the CSIR’s Division of Building Technology. The need for a revision of the
earlier 1994 codé was identified by practitioners in a series of national workshops conducted in 1995
in which the plahning chapters (chapters 1-3) were sufficiently criticised to motivate their complete
redrafting (C SIR 1995). In particular, these chapters were criticised for ‘favouring car-based
communities’. fhe revision that followed represented the first substantive reconsideration of the local
network conﬁgujration ideas presented in this sequence of codes. The chapters of the ‘new red book’
were concerned fwith settlement-making, planning method and participation, planning guidelines,”
stormwater management, road geometric design and layout planning, road materials and construction,
water supply, sa}nitation, solid waste management, and energy. The document argued that in order to
achieve ‘humani— and nature-centred development’, the following ‘performance qualities’ should be

pursued in settlement-making: ‘efficiency of resource use’, opportunity generation’, ‘convenience’,
|

|
8 Chapter 5 on ‘planning guidelines’ was concerned with movement networks, public transport, hard open spaces,

soft open spaces, public facilities, land subdivision, public utilities, and a variety of ‘cross-cutting issues’ including crime
prevention, ecological sustainability and fire safety. As mentioned earlier, together with Vanessa Watson and Paul Mann, I
assisted the CSIR in the preparation of the section on ‘movement networks’.
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‘choice’, ‘equality of access’, ‘quality of place’, ‘sensory qualities’, and ‘sustainability’ (see chapter 2
of NDoH 2000).

Figure 427  Local network configuration idea promoted in ‘Guidelines for human settlement
planning and design’ (the ‘new red book’) )
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The essence of the guidance provided in relation to movement networks was that public rights-of-way,
or road reserves, should be configured into networks that are multi-directional (see chapters 5.1 and
5.2 of NDoH 2000). This was argued to enable flexibility in the configuration of different movement
systems for different modes, and address the criticisms of the car-oriented nature of local network
configuration practices associated with earlier codes. It was argued to be possible for a multi-
directional public right-of-way network to maintain easy and direct pedestrian and bicycle circulation
in all directions, and in particular to public transport stops (through the design of the footway, pathway
and cycleway component of the network as an open system); while at the same time preventing or
limiting the safety and intrusion problems associated with extraneous vehicular traffic (through the
design of the roadway component of the network as a ‘closed’ system). The exact configuration of a
local network was however argued to be dependent on context specific factors like topography, the

distribution of traffic generating activities in surrounding areas, and patterns of mode use.

A multi-directional public right-of-way network was further argued to enable the different movement
systems for different modes to be adapted to become more ‘open’ or ‘closed’ as modal split and
dynamic land use development processes alter the nature and pattern of movement demand and the
functions of particular links. Network conﬁguratlons were argued to determine, to a large extent, the
pattern of land sub-division, which in turn forms the basis for title registration and the allocation of
development rights. Given that large scale exproprlatlon and compensation is required in order to
significantly alter patterns of land ownership and development rights, discontinuous or ‘dendritic’

public right-of-way networks were argued conversely to be extremely difficult to adapt.

The approach to movement network planning promoted in the document was clearly influenced by the
ideas that emerged during the 1980s and 1990s period around the relationship between network
configuration on public transport use (see section 4.2.5), as well as those that emerged during the
1960s-1980s period in The Netherlands and Germany (see section 4.2.3). The explicit concern for the
movement needs of pedestrians and public transport users echoed the interpretation of the planning
and design ‘problem’ during these periods, and the focus on public transport stops in network
configuration and pro-active traffic calming was consistent with the planning and design ‘solution’
that emerged in response to this interpretation of the problem. The document’s reference list clearly
indicates that many of the revised or supplementary residential street design standards listed in

table 4.2 influenced the recommended approach to movement network planning practlce in South
Africa.
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LOCAL NETWORK MANAGEMENT PRACTICES IN SOUTH AFRICA

Having now discussed codes of practice dealing with network configuration, which then of the

approaches to local network management described earlier have been applied in South Africa, and

what codes of practice have been prepared? A review of design codes that deal in whole or in part with

the management of local movement networks (excluding road maintenance and urban traffic control)
r___"___—’———"———_.———_—\

reveals numerous past, current and incomplete codes (see table 4.4). Management practices are

discussed in terms of the addition or extension of movement infrastructure for pedestrians

(incorporating footways, pathways and roadway crossing facilities), the addition or extension of

movement infrastructure for cyclists (incorporating cycle lanes, cycleways and roadway crossing

facilities), the control of vehicular traffic through roadway retrofitting. (incorporating traffic calming

and transport system management), and the provision of additional driveway or roadway accesses

(incorporating access management).

Chronological publication of South African local network management codes of

Table 4.4
practice (excluding road maintenance and urban traffic control)
YEAR AGENCY TITLE
1982 NDoT (Metroplan)  Manual for the planning and design of bicycle facilities in urban areas
1984 NDoT Guidelines for the planning and design of bicycle facilities in urban areas
1987 NDoT (Metroplan)  Guidelines for the planning and design of pedestrian  facilities
1988 NDoT _ Drafi guidelines for the transportation system management process
1991 NDoT (CUTA) Guidelines for the transportation system management process (UTG 9) s
1991 NDoT Guidelines for the choice of appropriate bus priority measures
1992 NDoT Proposed guidelines to improve pedestrian safety at freeway interchanges
1992 NDoT The determination of optimum sidewalk capacity in city centres and warrants for the
provision of pedestrian footways in urban areas
1992 NDoT HOV priority treatment in the South African context
1992 NDoT South African road traffic signs manual
1993 NDoT Pedestrian facility guidelines: Manual to plan, design and maintain safe ped. facilities
1993 NDoT Spacing of accesses on major arterials
1994 AA Traffic calming: guidelines and warrants -
1995 NDoT Spacing of accesses on arterials streets "
1995 NDoT General guidelines for transportation demand management
1996 NDoT (CSIR) National guidelines for traffic calming
1996 PAWC Road access policy
1997 NDoT (COLTO) Guidelines for travel demand management (TPG 9)
1997 NDoT (COLTO) Guidelines on traffic calming (TPG 14) draft
1999 NDoT (COLTO) South African Road Safety Manual
2001 PAWC Road access guidelines , .
2001 PAWC Guidelines for evaluating and monitoring critical road traffic safety issues in the W. Cape
2001 NDoT South African road traffic signs manual - :
2001 NDoT (COTO) National guidelines for road access management in South Africa (draft)
§ NDoT (COLTO) Guidelines on the transport system management (TSM) process (TPG 12)
Note:  §-abandoned, NDoT-National Department of Transport, CSIR-Council for Scientific and Industrial Research,

CUTA-Committee of Urban Transport Authorities, PAWC = Provincial Administration of the Western Cape, COLTO-

Committee of Land Transport Officials, COTO-Committee of Transportation Officials AA-Automobile Association of South
Africa Road Traffic Safety Foundation

Pedestrian facilities

4.4.1

The management of local networks through the addition or extension of movement infrastructure for

pedestrians has occurred within the frameworks of transport system management (TSM) programmes,
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and road traffic (sjafety) management strategies (and more specifically within these, pedestrian plans).
As will be discuséed later (in section 4.4.3), TSM processes involved identifying transport system
problems within a delimited study area, and generating and selecting appropriate solutions. While.
wide-ranging, sor;ne of these solutions potentially involved the improvement of infrastructure for
pedestrians.88 Thé infrastructure component of the current overarching national Road T) raffic
Management Strategy (RTMS) of 1997 proposes conducting road safety audits to identify high
incident locationsj on the road network, and implementing a programme of short-term, cost-effective
remedial engineejring measures at these locations (Botha 1997, NDoT 2000). Provincial authorities
have prepared roéd traffic safety management plans (e.g. PAWC 1998), which are intended to be
implemented by beﬁopolitan and local authorities (PAWC 2000). A South African road safety manual
was released in 1999 specifically to assist in the process of preparing and implementing these plans
(van Schalkwyk et al 1999) (see section 4.4.3). Of particular relevance to this section, a component of
the provincial roéld traffic safety management plans are pedestrian (management) plans (e.g.
Makhanya et al 1998, de Beer and Davidson 2000, de Beer and Johnson 2000). In line with the
national RTMS,‘?these plans involve conducting safety audits to identify hazardous pedestrian
locations, and de&eloping education, enforcement and remedial infrastructure measures to improve
pedestrian safetyi at these locations. Important amongst remedial infrastructure measures are the
provision of roacjlway crossing facilities and pathways. % In the case of the Provincial Administration
of the Western Qape’s Pedestrian Plan of 2000, 50 such hazardous locations were identified, 42 of
which fell withiﬁ the Cape Metropolitan Area.

Official codes ofj' practice concerned with the addition or extension of movement infrastructure for
pedestrians — and drawn upon in the implementation of the above pedestrian plans — have taken the
form of a sequeﬁce of manuals for road traffic signage and signalling, and a sequence of guidelines for
pedestrian facilit:y planning and design.

The South Aﬁicén road traffic signs manual provides warrants for the provision of mid-block (or non-
intersection) pedestrian crossing facilities, as well as for the provision of signals for pedestrian
crossing at signailised traffic intersections. The manual has been revised on three occasions since its
first release in tﬁe 1970s. The original edition, and its first revision in 1982, provided very basic
warrants for pedjestrian signal control based on pedestrian crossing volumes for any hour of a normal
day. The later editions of the manual in 1993 and 2001 revised and extended these warrants
considerably. In the 1993 edition, warrants were based on vehicle and pedestrian flows for any four

consecutive houjrs (including a peak period) of any normal weekday (NDoT 1993:section 6.8.1).

88 The schedule of possible “pedestrian mode strategy actions’ listed in the CUTA code on TSM, includes: widened
sidewalks, new cro}ssings, street closures, new walkways, car-restricted zones, overpasses, and islands (CUTA 1991:92).

¥ While m’Fional and provincial road traffic safety management plans identify traffic calming as one of the possible
remedial measures that could be implemented to address hazardous locations, in practice, in the case of Cape Town at least,
there is little or no felationship between these plans and the actual implementation of traffic calming measures (Sandra
Hinrichsen pers corjnm 2001). As will be discussed later, this is largely to do with a disparity between the classification of
roads subject to traffic calming in terms of current traffic calming policy, and the types of high incident road accident

locations that have :been identified in safety audits.

/

\
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Various charts were provided onto which the flow of pedestrians and vehicles per hour could be
plotted, with the placement of the plot on the chart indicating whether or not a crossing facility was
warranted, and if so, whether or not it should be signalised. In the 2001 edition, queue lengths replaced

volumes as the basis for warranting traffic signals (NDoT 2001:section 2.4.2).

The first official guidelines specifically for pedestrian facility planning and design were published in
1987 by the NDoT (Vorster and Greef 1987). The chapters of the code — entitled Guidelines for the
planning and design of pedestrian facilities — covered pedestrian characteristics, pedestrlan planmng
and design, pedestrian malls, and relevant South African legislation. The chapter on the character1st1cs
of pedestrians described walking speeds, pedestrian space, walking trip generation rates and d1stances
The chapters on pedestrian planning and design provided guidance on the design process to be
followed in the preparation of a pedestrian plan, pedestrian ‘levels of service’, and design standards
for pathways, footways, stairs, queuing areas, street crossings, and pedestrian malls (with St Georges
Mall in Cape Town and Voortrekker Mall in Alberton provided as case studies). In the absence of
much South African data on pedestrian characteristics at the time, the guidelines drew quite heav11y
from studies in the United States (e.g. Fruin 1971, Pushkarev and Zupan 1975, TRB 1985,
Untermann 1984). “

A major revision and extension of the national guidelines for pedestrian facility planning and design
occurred in 1993, in the form of Pedestrian facility guidelines: Manual to plan, design and maintain
safe pedestrian facilities (Ribbens and de Beer 1993). The revised code was divided into four sections.
* The first section reiterated the South African road traffic signs manual’s warrants for, and provided
guidance on the layout and siting of, mid-block crossings, refuge islands, grade—separated crossings,
road intersection crossings, scholar patrol crossings, and footways. The second section identified
planning and design considerations for particularly problematic pedestrian areas, 1nclud1ng modal
interchanges, pedestrian malls and road construction sites. The third section 1dent1ﬁed planning and
design considerations for freeways and freeway interchanges. The fourth section provided guldance on
the identification of hazardous locations and the compilation and use of pedestrlan fac111ty inventories.
The 1993 code was the culmination of a research programme, conducted by the CSIR between the
early 1980s and early 1990s, to develop warrants for the provision, and guidelines for the siting and
layout, of various types of pedestrian facilities. % Warrants and design guidelines for mid-block
crossing facilities were proposed by Lockwood (1987), Ribbens and Bohar (1981) and Ribbens (1983
1985a 1987) Design guidelines for pedestrian refuge islands and grade-separated pedestrlan crossings
were proposed by Ribbens (1985b 1989). Countermeasures for unsafe road intersection crossings were
proposed by Ribbens (1985¢). Warrants for the provision of paved footways were proi)osed by the
NDoT (1992), and design guidelines for improving pedestrian safety at freev?zay interchanges were
proposed by de Beer and Ribbens (1992).

For a more detailed overview, see Hubrecht Ribbens’ (1996) retrospection on this research programme.
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4.42 Bicycle facilities

The management! of local networks through the addition or extension of movement infrastructure for
cyclists has typ1ca11y occurred within the frameworks of bicycle demonstration pro_]ects (e.g. in Sape
Town, Pretoria and Randburg in the late 1970s and early 1980s), and potentially TSM programmes
(see sectlon 4.4. 3) Bicycle travel, while accounting for a minimal share of mode split in South African
cities as demonstrated in chapters 2 and 3, has recently been given a significant boost by a national
bicycle transport 1mt1ate Shova Kalula (meaning ‘pedal easy’) — launched in 2001. Shova Kalula is
aimed at overcommg current impediments to the supply of low cost (i.e. <R150) bicycles. It is a joint
initiative between the national, provincial and local spheres of government and a non-government
organisation Afrlblke and is supported by partners in the United States, United Kingdom and The-
Netherlands. New and used low-cost bicycles are procured from overseas, and a delivery chain has
been developed for their distribution that includes cycle repair training courses, occasional
‘modifications to produce load carrying workl cycles, and container-based shops. The initiative is
targeted at an est1mated 350 000 secondary school and 445 000 primary school scholars who currently
walk more than 3 km to school, as well as to an estimated 573 000 urban and 472 000 rural workers

who currently walk for more than 20 minutes daily to get to work. (NDoT website 2001)

Official codes of practice concerned with the addition or extension of movement infrastructure for
cyclists have, as m the case of pedestrian facilities, taken the form of the South African road traffic
signs manual wh1ch provides warrants for mid-block and traffic intersection crossing in much the
same way as it dpes for pedestrians, and a sequence of national guidelines for bicycle facility planning
and design. 3 '

The first ofﬁcial% gdidelines for bicycle facility planning and design were published in 1982 by the
NDoT. The chapters of the code — entitled Manual for the planning and design of bicycle facilities in
urban areas - covered bicycle problems and needs, bicycle promotion, the classification of cycle
paths, the planniing process that should be followed on preparing a bicycle plan, interim warrants for
the provision of icycle paths, the design of the various classes of cycle path, cycle path construction,
traffic control, a‘nd related facilities like bicycle parking, lighting and rest areas. The chapter on
classification proposed four classes of cycle paths: class 1 “cycle roads’ occupying a completely
separate reserve for use by both cyclists and pedestrians; class 2 ‘cycle ways’ within road reserves but
separated from the roadway by a kerb or barrier; class 3 ‘cycle lanes’ demarcated on carriageways by
road markings; and class 4 ‘on-street cycle routes’ indicating unmodified roadways upon which .
bicycle use is perm1tted. Interim warrants to determine the provision of each of these classes were
based upon peak hour bicycle and motor vehicle volumes. Because little South African research had
been undertaketi on bicycle facilities at the time, the code was explicitly Based on codes mainly from

the United States and United Kingdom.
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A revision of the guidelines for bicycle facility provision occurred in 1984, in the form of Guidelines
for the planning and design of bicycle facilities in urban areas (Vorster 1984). The broad content of
the revised edition remained essentially the same as its earlier edition. The main change was a
refinement of guidelines and warrants on the basis of South African experiences derived from the
implementation of the national bicycle demonstration projects in Cape Town, Pretoria and Randburg
(de Waal and Garrod 2001). Additions and changes included a greater number of illustrations, and
three annexures dealing with the three demonstration projects, the administration of bicycle surveys,
and an example of demand estimation of school-based bicycle trips. Warrants for the provision of

cycle paths continued to be based upon bicycle and motor vehicle volumes, but were simplified.

4.4.3 ,Roadway retrofitting

The management of vehicular traffic in local networks through roadway retrofitting has occurred
within the frameworks of TSM programmes, road traffic safety management plans and traffic calming
policieé,’ as well as; potentially, the mitigating measures associated with traffic impact assessments
(T1As) of new land use developments. In much the same way as hazardous pedestrian locations are
identified and considered for remedial pedestrian facilities as discussed earlier, within these
frameworks locations experiencing high vehicle accidents, capacity bottlenecks or traffic intrusion
problems are identified and subjected to an assessment of possible remedial roadway retrofitting .

measures.

Official codes of practice concerned with the control of vehicular traffic through roadway retrofitting
have taken the form of an UTG guideline on the TSM process, the earlier mentioned road safety

manual, and various traffic calming policies.”

The UTG guideline on TSM - entitled Guidelines for the transportation system management process
(UTG 9) — was released by CUTA in 1991, three years after an initial draft version. The code defined
TSM as a short term management process aimed at achieving maximum efficiency from the transport
system, through a range of (preferably low cost) measures covering transport infrastructure, modes, -
land use and human behaviour (CUTA 1991). A later revision of this code, as part of COLTO’s TPG
series, was abandoned. The code sets out a 7-stage TSM process which involves: communication by
the public of their transport system improvement needs; the definition of the TSM problem including
the delimitation of the study area, the identification of goals and objectives, and the identification of
specific problems and “problem locations’; the generation of three or more alternative solutions for
each problem identified; the analysis of alternative solutions in terms of their maintenance costs, and

compatibility with goals and objectives and longer term transport plans; the evaluation and selection of

o In order to focus this section on Jocal roadway retrofitting practices, the section excludes codes of practice dealing

with measures that afford priority to buses and other higher occupancy vehicles, and with travel demand management
strategies more generally. While these measures clearly involve roadway retrofitting, they are primarily metropolitan, as
opposed to local, interventions.
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the most appropriate alternative through a procedure that incorporates the public’s views, accident
statistics and a cost-benefit estimation; the implementation of selected alternative solutions within
twelve months of the initial public communication; and finally the monitoring of the effectiveness of
implemented solutions principally through before and after survey comparison. The schedule of
possible TSM actions listed in the code, that involve roadway retrofitting, includes: intersection
reconfiguration, median turn restrictions, road closures, on-street parking removal or expansion, park-
and-ride lots, bus priority measures, new lanes, one-way streets, turn lanes, and road widening

(CUTA 1991:appendix G).

The South African road safety manual was produced by COLTO’s Road Traffic Management Co-
ordinating Committee in 1999. The code provides guidance on the preparation of road traffic safety
management plans. As in the case of pedestrian plans and TSM programmes, the recommended
process involves a method through which a transport planning authority can identify, prioritise and
analyse hazardous locations, evaluate alternative remedial measures, as well as monitor the
performance of measures after implementation. The code draws from previous studies and manuals in
Australia, the United Kingdom and United States, but represents, according to the authors, one of the

first examples of a comprehensive best-practice road safety manual. (van Schalkwyk et al 1999)

The first official national guidelines on traffic calming were released in 1996 by the NDoT
(Schermers 1996). The chapters of the code — entitled National guidelines for traffic calming —
covered a national traffic calming policy framework, a range of implementational issues, traffic
calming need studies (including warrants), and the selection of appropriate measures. The guidelines
recommended that traffic calming projects be identified within the framework of TSM, in preference
to ad hoc public requests. Traffic calming policies have however been drafted and implemented by
local authorities, not higher spheres of government. In the case of metropolitan Cape Town, prior to
the amalgamation of the six local metropolitan councils into a single “unicity’ authority in 2000, each
of the local councils implemented their own policy. These independent policies were replaced by a
single draft policy in 2001, entitled Traffic calming policy for the City of Cape Town (CCT 2001). The
chapters of the new policy document cover the management and co-ordination of traffic calming
operations by ‘traffic calming teams’ responsible for specified areas; the traffic calming process, and
funding. The prescribed traffic calming process involves a written application from members of the
public (and in some instances by officials or consultants) for traffic calming measures to be applied to
a specified street(s). An initial assessment leads to a decision on whether the application should be
dealt with in terms of a “traffic calming policy’, or a more flexible ‘public amenities traffic safety

policy’.

If adjudged to be a traffic calming policy issue, the application is then subjected to a screening process
whereby a score is derived from a set of weighted criteria (e.g. number of accidents, through-traffic

volume, pedestrian volume, vehicle speeds, etc.). If the score, or warrant, exceeds a specified number
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(currently set at 30) the application is subjected to a further detailed investigation, the weighted
scoring of which is then used for the prioritisation of traffic calming project implementation in the
context of constrained budgets. The detailed investigation criteria are based in the national code of
1996. If the score derived from the screening process is less than the specified number, the application
is refused. The data collected in the detailed investigation is then used to inform the selection of
appropriate traffic calming measures. The proposed measures are submitted to affected residents for
comment, and implemented if 80% affected resident approval is achieved. In terms of the policy, only .
class 5 residential roads, and under special circumstances, class 4 local distributors, are considered for
the implementation of traffic calming measures. In the absence of an inventory of classified streets, the
traffic calming team applies its judgment to determine the classification of the road subject to
application. Drawing from the earlier discussed ‘blue book’ of 1983, local distributors are defined in
the policy as ‘residential through roads which primarily distribute traffic within communities and link

district distributors and residential access roads’ (see figure 4.22).

If the application is adjudged to be a public amenities traffic safety policy issue — in other words a
traffic calming issue at a localised area immediately surrounding public facilities like schools, libraries
and clinics — a weighted scoring is determined for the purposes of prioritising pedestrian accesses for
treatment. No cut-off score is applied to warrant the implementation of traffic calming measures, and
the public amenities traffic safety policy takes precedence over the traffic calming policy. The policy
is not restricted to just class 4 and 5 roads as in the case of the traffic calming policy, and the public

participation process is restricted to the governing body of the public facility in question.

The approach to roadway retrofitting adopted in the above codes of practices has clearly been
influenced by the policy responses aimed at using existing road networks more efficiently dlscussed in
the 1980s-1990s perlod (see section 4.2.5), as well as, to a lesser extent the ‘woonerf’ and
‘yerkehrsberuhigung’ ideas that emerged in the earlier discussed 1960s-1980s period (see

section 4.2.3).

4.4.4 Access management

The management of driveway or roadway access provision has occurred within the frameworks of
road access standards and access management plans. While access management is clearly a
metropolitan or at least corridor planning issue, arterial access spacing policies effectively delimit
local areas and impact on how local networks are connected to larger scale movemeﬁt networks, and
are therefore included in this section. Historically, access standards applied in South Africa have been
influenced by road development philosophies formulated in the United States (PAWC 2001), with
their origins in the “precinct planning’ and ‘environmental area’ ideas discussed in 1920s-1970s period

(see section 4.2.2).
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Figure 4.28  Parallel frequency of arterials recommended in ‘Road access guidelines’
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Provincial transport authorities have been the agencies responsible for the assessment of much
roadway or driveway access applications arising from new land use development adjacent to arterial
routes, and have therefore produced their own codes of practice dealing with access standards and
arterial management. In the case of the Provincial Administration of the Western Cape (PAWC), a
draft Road access policy was released in 1996, and later revised as the Road access guidelines in 2001.
The chapters of the revised code cover the interaction between transport systems and land use
development, the functions and hierarchical classification of roads, intersection and access
categorisation, access spacings, arterial access management planning, and a range of associated issues
including service roads, pedestrian access and emergency services. Guidelines are provided on the
spatidl location, or parallel frequency, of different classes of arterials. The recommended parallel
frequency of ‘freeways’, ‘expressways and other primary arterials’, “district distributors’ and ‘local
distributors’ is 8-11 km, 2-4 km, 1-1.5 km and 0.5-1 km respectively (see figure 4.28). Beyond this
basic spacing of arterial interchanges and intersections, minimum access spacings for ‘expressways’,
‘primary distributors’, ‘district distributors’ and ‘local distributors’ are provided for different
intefchange or intersection conditions (e.g. full vs. left turn only access, signalised vs. unsignalised,
driveway vs. normal side street, and driveway volumes). In addition, the code adds an innovative extra
dimension to minimum access spacings by de\zcloping a further variation according to the ‘roadside
development environment’ (iﬁcluding ‘urban’, ‘intermediate’, ‘suburban’, ‘semi-rural’ and ‘rural’
environménts), with spacing standards relaxed in more intensive urban settings. So for instance, the
minimum recommended spacings of full access unsignalised normal side streets and signalised

intersections along a ‘local distributor’ are 60 m and 225 m respectively in an ‘urban’ development
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environment, whereas in a ‘suburban’ development environment these spacings increase to 120 m and

375 m respectively (see PAWC 2001:66, figures 6.5.1 and 6.5.2).

A process to produce nationally uniform access management guidelines — entitled National guidelines
for road access management in South Africa — was initiated under the auspices of the Committee of
Transportation Officials (COTO). Earlier national guidelines on arterial access spacing were released
by the NDoT in 1993 and 1995. Initial indications are that the proposed draft national guidelines
prepared in 2001 differ fairly significantly from the PAWC code, and how this will be resolved was, at

the time of writing, unclear.

t

4.5 SUMMARY AND CONCLUSION

Since the first appearance of town planning as a specialist discipline at the turn of the previous

e "

century, a number of approaches toTocal network conﬁgurat1on and management can be identified,

B N

from those concerned with creat1ng geograph1cally-def1ned soc1al units that emerged in the early

1900s; to those aimed at accommodatm 1ncrease%seemd§;restr1ctmg through-traffic of the

D
1930s to 1960s; to those aimed at reducmg vehicle speeds and at minimising of serviced land costs of
- o e e SR

the 1970s; to those aimed at encouraglng walking, cycling and public transport use of the 1980s and

19”90/S,,Changes n conﬁgurat1on ' and management practices have typically occurred in response to

shifts in mode share, and the problems associated with increased motor car traffic in particular, as well

as changes in the broader transport policy environment. Most innovation occurred in the United

Kingdom, United States and Western Europe.

Network configuration practices in South Africa have taken the form of ‘closed’ 1.5-2 km square cells
of collector and access road networks contained within delimiting grids of limited access arterials and
freeways “and 1ntroverted in terms of land use d1st7but1on and pedestrian movements. These practices
have been drawn from British anid~American idea$ concerning road hierarchies and through- traffic
elimination developed in the 1920s-70s period (e.g. the ‘environmental area’), and concerning
introverted pedestrian movement developed in the 1900s-20s period (e.g. the ‘neighbourhood unit’).

South African practices have thus shared, even if implicitly, the .underlying assumptions of these ideas

JOR

regarding the inevitability of universal car access and the introverted or localised nature of walking

trips. Insufficient cons1derat1on has been given to how travel needs and behaviours differ between_

South African contexfs, and the contexts within which these imported ideas emerged. In reality, South

PR

African car ownership was and is significantly lower, reliance on non-motorised travel significantly

greater, walking trip lengths considerably longer, and pedestrian road accident fatalities considerably
higher. The evolution of South African codes of practice outlined in this chapter illustrates how thie
accommodation of the travel needs of low-income groups (or ‘developing communities’) was

essentially considered within the basic framework of a local network configuration idea developed out
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of a consideration of the travel needs of middle and high-income groups (or ‘developed
communities’). Later versions of the CSIR’s design codes (in the form of the ‘brown’ and ‘green
book’) acknowledged that the earlier ‘blue book’ had in fact been developed for use in ‘developed
communities’ (or ‘municipal townships’). In preparing these later versions, the CSIR was instructed to
consider how the site planning and network configuration guidelines presented in the ‘blue book’
might be applied in a ‘developing community” context, not to fundamentally reconsider them.
Concerns raised about the applicability of the ‘blue book’ guidelines revolved primarily around
affordability, not their appropriateness.92 The question raised at the beginning of this chapter related to
the extent to which South African local network planning practices have been developed to match
actual local travel need. In truth, with regard to majority low-income population of the country at least,
on the basis of the review presented in this chapter it is my contention that this has seldom happened,
and that local network configuration practices would surely be improved by closer examination of, and

response to, actual travel need and behaviour.

The simultaneous emergence, in the late 1980s and 1990s in different parts of the world, of new codes
of practice that challenge the assumptions underlying the ideas developed in the 1920s-1970s period
(e.g. the ‘pedestrian pocket’ and ‘transit-oriented development’), suggests that what may ultimately, if
not already, be regarded as a significant shift in what is dominantly regarded as ‘best practice’
internationally has begun. While in the past there has seldom, if ever, been universal agreement on
what constitutes ‘best practice’, it is clear that the local network configuration ideas promoted by the
South African codes prepared during the 1980s and early 1990s are not consistent with this
international shift in thinking. It is my view that there is a need to fundamentally reconsider the
appropriateness of South African local network configuration practices and their underlying
assumptions. New ideas need to be developed that take as their starting point the travel needs of the
poor majority. A conceptual shift is required in which networks are configured first to meet the needs
of non-motorised and public transport modes, and then to accommodate the use of motor cars. The
degree to which the recent revisions of some design codes can introduce design practices that do this

remains to be seen.

Network management practices in South Africa have taken the form of procedures through which
hazardous or inefficient locations within road networks are identified and warrants for pedestrian and
bicycle facilities, TSM and traffic calming measures are assessed, as well as access management and
TIA mitigation associated with new land use development applications. These practices have also been

drawn from British and American ideas originally developed in the 1920s-70s period (e.g. ‘precinct

2 The Minister of Education and Development Aid at the time stated in the ‘brown book’s’ preface that “[fJor some
time now, it has been the policy of government to relate its standards and controls on housing to the needs of communities, in
general, and the ability of individuals to pay, in particular. This means that more emphasis is now placed on the provision of
land (serviced and unserviced) than, as in the past, on the provision of housing. Accordingly, it has become necessary for
government to review its policies and practices regarding land development, the standards for engineering services and
amenity levels and standards. ... In keeping with this need, my Department contracted the [CSIR] to prepare [the ‘brown
book’]. The Council was instructed to base the document on the [‘blue book’], which was targeted on municipal townships,
but to ensure that there was no needless repetition of ... material.”
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planning’ and ‘environmental traffic management ), as well as more recent ideas associated w1th
improving system efficiency and speed reduction on residential streets. The review presented in thls
chapter illustrates that, with the exception of those associated with TSM procedures, South African
codes of practice have tended to focus on the geometrics of paths and crossings, and on the
circumstances under which different types of retrofitting management measures might be warranted at
specific locations. Recommended management practices as-a result, and as a general rule, do not
undertake causal analyses of problems beyond localised traffic engineering assessment of ‘road .
environment’ factors like driver visibility, skid resistance, crossing facilities and guardrails. Analytical
questions associated with non-motorised trip purposes, timing, origin and destination, and route
selection for instance, tend to be omitted, with the consequence that not much is said in the codes
about important issues like land use distribution and how this gives rise to particular patterns of non-
motorised trip-making, and pedestrian and bicycle network connectivity and the impact of parallel

arterial frequency on severance.

Local network management practices have tended to be site-specific (in a spatial or network sense)
and reactive (in the sense that management measures are considered on the basis of public request or
hazardous location identification) — commonly described as a ‘black spot approach’. In terms of the
dissertation’s aim of investigating whether practices can be improved, it is my contention that local
network management practices would surely be improved by a more co-ordinated and proactive
approach. Such an approach would enable a more holistic and causal analysis of local area transport
problems, and prevent problems from simply being shifted elsewhere. Proactive and area co-ordinated

transport planning has only really ever occurred in South Africa at a metropolitan-wide scale.
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Chaypter o

Relationships between local network
configuration and management practices, and
improved local travel conditions

5.1 INTRODUCTION

In chapter 2 it was established that the ambit of travel behaviour in South African cities has not been
pamcularly well understood, and in chapter 3 it was revealed that travel within local networks and on
foot is of great importance, particularly for those without access to motor cars. Chapter 4 went on to
conclude that local network planning practices in South Africa have been imported without rigorous
consideration of contextual difference and, in the case of management more specifically, have
typically been site-specific and reactive. This chapter then addresses the question of what evidence
there is of different local network planning practices improving the conditions of travel within local
networks, and of what precedent there is for more co-ordinated and proactive local network

management processes.

A considerable literature has developed which addresses the question of improved local travel

conditions articulated above, following the emergence of the earlier mentioned network configuration

ideas in the late 1980s and early 1990s explicitly oriented to the needs of non-motorised and public

transport modes (see section 4.2.5). The proponents of these ideas — in the form of ‘traditional

neighbourhood developments’, ‘pedestrian pockets’ and ‘transit-oriented developments’ — claimed in

essence that a combination of mixed land uses, ‘open’ street networks, higher residential densities and

_narrower ‘calmed’ roadways, would lead to, amongst other things:

e less kilometres travelled — as a result of mixed land uses and more direct network connections;

o 2 shift from car use to walking and public transport ridership —as a result of closer destinations,
‘pedestrian-scaled” streets and higher passenger thresholds;

o reduced congestion — as a result of alternative network connections and dispersed travel patterns;
and

o safe vehicle speeds — as a result of proactive traffic calming.
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Figure 5.1 “Suburban’ vs. ‘neo-traditional neighbourhood design’
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These claimed benefits have been the focus of numerous studies since 1990 which have attempted to
test — through either traffic simulation modelling,” primary empirical observation,** or analysis of
secondary datasets” — whether claimed benefits are true, and if so, how significant they are. *°’

Typically, two generic local network forms have been subjected to comparison: one a conventional

» See for instance Kulash ef a/ 1990, Stone and Johnson 1992, and McNally and Ryan 1993.

o See for instance Handy 1992, Cervero 1993, Calthorpe Associates 1995, Cervero and Radisch 1995, Cervero and
Gorham 1995, Handy 1996a, Handy 1996b, Kitamura e a/ 1997, Shriver 1997, Moudon ef al 1997, and Snellen 1999.

% See for instance Cervero 1994, Ewing et al 1994, Friedman et al 1994, Ewing 1996, Cervero and Kockelman 1996,
McNally and Kulkarni 1996, Boarnet and Sarmiento 1996, Helling 1996, Kockelman 1997, and Crane and Crepeau 1998.
% Most, but not all, of this research has occurred in the United States in central and southern Californian cities. This
is perhaps because, whereas local network planning research in the United States has been concerned with overcoming the
transport and environmental externalities associated with sprawling suburban, car-dependent cities, research in Europe has
generally been concerned with managing increasing traffic in older compact urban settlements, built prior to large scale
private car ownership. Other possible reasons are that southern Californian cities, like Los Angeles, experience some of the
worse levels of vehicle emission-based air pollution in North America, and that these cities contain a variety of generic
network configurations (from circuitous suburban to gridiron networks) that facilitate empirical comparison.

7 Perhaps because it is a tangible characteristic of these ideas, and the most tangible of claimed benefits, the relative
impact of generic network configurations on travel patterns has received the greatest research attention. Other more
intangible benefits claimed in the ‘neo-traditional planning’ and ‘new urbanist’ literature, like ‘a sense of place’ and
‘neighbourliness’, have received far less, if any, research attention.
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Reorienting network configuration practices around non-motorised modes, not cars, will require the
conceptualisation of local area movement infrastructure as topological grids of public rights-of-way,
as opposed to road networks conceived simply in terms of motorised travel needs. Within such
topological public right-of-way grids pedestrians and cyclists would be accommodated on a
continuous network of footways, pathways, cycleways and shared roadways, while motor cars would
be accommodated on a network of roadways deliberately designed to be discontinuous where
necessary. The accommodation of inter- as well as intra-neighbourhood walking trips, will require a
further conceptual shift from functionally introverted or ‘cellular’ neighbourhoods, to functionally
‘fuzzy” and permeable neighbourhoods bounded by, not centred around, commercial strips and town
centres. The pedestrlan and bicycle networks of adjacent | nelghbourhoods therefore need to___

e e

mterconnect and when unavoidably severed by high speed arterials or ra11ways and warranted by
~—. T —

pedestrian desire lines and volumes, connectéd by grade—sepﬁqra‘tegv crossing facilities.
T \.,. TS ST R

B

6.4 TOWARDS BETTER LOCAL NETWORK MANAGEMENT

Having discussed improved configuration practices in greenfield development, how then can local
network management practices meet travel needs in existing settlements better, and what future
research is required to assist this process? Earlier (in chapter 4), 1 identified the-.components of local
network management practices as the addition or extension of various infrastructures for pedestrians
and cyclists, and the control of vehicular traffic speeds, volumes and accesses through roadway
retrofitting. I concluded that in South African cities, despite TSM guidelines for comprehensive
management measures across study areas, these practices have typically been conducted on a
piecemeal and reactive, or ‘black spot’, basis. I argued that these management practices should instead
be proactively co-ordinated across local areas, and indeed if the boundaries between local areas are to
be ‘fuzzy’, (at least for non-motorised modes) as discussed above, they should be co-ordinated
between local areas as well. Proactive and spatially co-ordinated local network management enables
causal analysis of problems beyond reactive localised traffic engineering assessment (e.g. analysis ef
the role of land use patterns and non-rrlotorised trip purposes, the severance effect of arterials, route
choice and security factors in network problems), and better antieipation of the systemic consequences

of network interventions (e.g. rerouting of vehicular traffic as a result of changed travel times).

In chapter 5 I identified international precedent for proactive and area-wide local network
management, and for analytical alternatives to rhe ‘black spot’ approach, from which South African
practices might be developed. Further research is required to develop criteria and evaluate the
identified alternative methods of assessing NMT network performance and of identifying connectivity,

severance, safety and security problems for pedestrians and cyclists.
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How then might proactive traffic calming, pedestrian planning, bicycle planning and other local road
safety or TSM measures in South African cities be co-ordinated within a single implementational
framework, which addresses local travel issues at a range of scales, and is integrated with broader
development, transport and spatial planning frameworks? Frameworks for planning and managing
South African cities are currently in a state of change. Three recent pieces of legislation provide the
basic statutory framework within which urban settlement planning and management is to occur. The
first, the Local Government: Municipal Systems Act (No 32) of 2000, requires municipalities to
formulate ‘integrated development plans’ (IDPs). In terms of section 26 of the Act an IDP must
include a vision, an assessment of the existing level of development, priorities and objectives,
development strategies, a spatial development framework, operational strategies, disaster management
plans, a financial plan, and key performance indicators and targets. The second, the National Land
Transport Transition Act (No 22) of 2000, requires metropolitan transport authorities, or in their
absence designated municipalities, to formulate ‘integrated transport plans’ (ITPs) for metropolitan
transport planning areas. In terms of section 27 of the Act an ITP is an annually updated five-year
strategic plan which includes a detailed budget for the next financial year and a list of priority projects
for the five year horizon. Section 18 of the Act requires that ITPs must be accommodated in, and form
an essential part of, IDPs. The third, the Draft Land Use Management Bill of 2001, requires that every
municipality formulate a ‘spatial development framework’ (SDF) as part of its IDP. In terms of
section 16 of the draft Bill the SDF must include a land use policy, a spatial plan, guidelines for a land
use management system, a capital expenditure framework, and a strategic assessment of

environmental impact.

While this emerging legislation sets out planning frameworks at the metropolitan scale fairly clearly
(even if the link between IDPs, ITPs and SDFs is at times vague), frameworks for planning at sub-
metropolitan scales remain unclear and undeveloped. As a result of its essentially proselytising stance,
the international literature unfortunately provides little insight into the detailed institutional and
planning frameworks required for effective local area transport planning, beyond stressing the
importance of thorough public participation and communication in achieving acceptance and avoiding
litigation (see for instance Homburger et al 1989, de Langen and Tembele 2001).*° A possible
framework through which integrated local area transport planning might occur is however proposed in
recent research by Vanessa Watson (2001) into an appropriate spatial planning framework for
metropolitan Cape Town. Watson (2001) argues that a level of sub-metropolitan planning is required
which is local in nature (at a scale determined by the nature of the problem), which is relatively
precise in terms of demarcating interventions, yet is clearly guided by metropolitan plans and
strategies. In the context of Cape Town at least, she concludes that it will not be possible, due to

resource limitations, to develop such local plans for all parts of the metropolitan area at any one time.

130 A further objective of the earlier mentioned pilot projects in Sub-Saharan Africa was to find a feasible

organisational model of planning, implementing and maintaining non-motorised improvements at a municipal level. The
conclusions de Langen (1999) draws in this regard also offer little insight, as he concludes that Kenyan and Tanzanian
municipal governments have the capacity to undertaken neither transport planning functions generally nor local network
management specifically, and that external planning and implementation expertise is therefore required in these contexts.
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There would therefore need to be strategic identification, in any five year planning cycle, of those

local areas which will require, for a variety of reasons, the drawing up of such local plans. She argues
that these plans would require some kind of legal status in order to bind decision-makers. She notes
that while the Draft Land Use Management Bill is silent on the need for this level of planning, Draft
Municipal Integrated Development Planning Regulations prepared in 2001 atlow for ‘localised
implementation plans’, which municipalities could approve as bylaws — thereby according them some
form of legal status. If sub-metropolitan transport planning and management is to be integrated with
spatial planning and management, as it should in terms of the spirit of the emergent planning
legislation, then local movement network management could form an important component of these
local area plans, and local traffic calming, pedestrian and cycling issues could be important motivating

factors in the strategic identification of local area planning needs.

The emerging framework for planning at a sub-metropolitan scale nevertheless remains unclear, and
research is required that develops appropriate institutional, budgetary and legal structures through
which integrated local area plans can be formulated and implemented. From the perspective of the
dissertation’s focus, the role of pedestrian planning, bicycle planning and traffic calming in these local

area plans would require particular attention.

In summary then, I argue that improved network management practices will require co-ordinated and
proactive pedestrian planning, bicycle planning and traffic calming, integrated within wider spatial
development and travel demand management frameworks, and informed by analytical techniques that
go beyond hazardous road accident, or “black spot’, identification. The planning frameworks emerging
from recent legislative change in South Africa however, focus almost exclusively on the metropolitan
scale and provide little indication of how such co-ordinated and integrated practices might be
implemented, and by whom. It is likely that resource limitations will prevent entire metropolitan areas
from being covered by local plans. Local areas, and their geographical extents, will therefore need to
be identified and prioritised strategically. Within such a strategic and integrated local planning
framework, local transport issues will need to be central to the content of local area plans, as well as to

the strategic identification of those parts of cities requiring localised integrated planning attention.

6.5 CONTRIBUTION TO KNOWLEDGE

It was my intention, in formulating responses to the dissertation’s research question, to make a number
of contributions to knowledge within the research field. There would appear to be numerous ways in
which an original contribution to knowledge can be made (see for instance Phillips and Pugh 1994).
The interpretation of this important concept can however vary. It is my understanding that the
conventional interpretation of an original contribution is, in essence, research that either develops new

ideas, explores a new field and provides a new body of information, analyses and interprets existing
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information in a different way, synthesises existing material that has not been synthesised before,
develops an innovative research technique, or applies an established research technique in a new
context or in a different discipline. With this interpretation in mind, I will now highlight where I

believe my contribution has been made.

Firstly, I contend that the origins and development of travel analysis practices traced in chapter 2, and
the origins and development of local network configuration and management design codes traced in
chapter 4, have not been synthesized and interpreted in South Africa in this way before. I anticipate

therefore that these two historical reviews represent a contribution.

Secondly, I claim that the application of time geographic and activity-based analytical methods in
chapter 3, while not necessarily the first application within this methodological stream, is nevertheless

innovative in the South African context and thus also represents a contribution.

Thirdly, despite a constrained sample size and associated large confidence intervals, the data collected
in my primary research do, I believe, provide a new body of information and add original insights into
travel needs and behaviour in metropolitan Cape Town (as a case study of a South African city)
overlooked by, or poorly understood in, past surveys. Chapter 3 generally, in my view, illustrates the
benefits of undertaking travel surveys that look beyond commutes and peaks, and of analysing travel

from the perspective of household activity schedules and survival strategies.

Fourthly, I contend that the multi-faceted review and discussion of the evidence of links between local
network configuration and management practices and improved local travel conditions in chapter 5 is
more comprehensive than has previously been the case, certainly in South Africa, and anticipate that

this too represents a contribution.

Finally, while not entirely unique in international terms, the ideas presented in this chapter for

improving network configuration and management practices are different from South African praxis.

It is probably inevitable that exploratory research, because of its pioneering and heuristic nature, can
be brought to a less satisfying conclusion than descriptive or explanatory research projects which
investigate topics in detail, advance knowledge and build theory. Concluding this dissertation with a
discussion on future directions that need to be taken to improve practices, and on future research that
would need to be undertaken to facilitate this, is a little frustrating. Nevertheless I believe that I have
fulfilled the aspirations that motivated me to undertake the project. In chapter 1 I articulated these to
be a desire to contribute to the improvement of practices with regard to the planning and management
of transport systems that manifestly fail to accommodate the needs of the poor and vulnerable, to
examine the implications for practice of a changed post-apartheid transport policy environment, and to

reframe and clarify what is at issue in inter-disciplinary contestation in the field of local network
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configuration and management. The improvements T suggest in this concluding chapter would go
some way to addressing my concerns for the travel needs of the poor and vulnerable and for the
alignment of practices to more equitable policy objectives, and I have engaged with concepts and
methods from various disciplines in framing and clarifying the issues at hand. 1 believe I have
demonstrated that there is a strong case for South African practices in the fields of travel analysis and
local network planning to be reviewed and amended. In many respects a fundamental reframing of the
transport problem, and how it should be addressed, is required. I am under no illusion however that
effecting such ‘real life’ change is easy to accomplish. The translation of new ideas into action
remains a difficult and slow process and, as demonstrated in the historical reviews of practices -
presented earlier, has very often required strong intervention. The task of getting the professionals
involved in the fields of practice dealt with in the dissertation to reconsider their approaches and

perceptions presents a major challenge in South Africa.
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Instructions on how to explain the previous day diary interview to the respondent

To explain the previous day diary interview to the respondent, show a printed example of a completed
diary sheet, and explain the following points:

1.

The diary is for a 24 hour period - from the midnight of the day before yesterday, to the
midnight of yesterday.

The dairy needs to account for how you spent all the time during this 24 hour period. It is
important that there are no gaps in time missing from the diary that we fill in.

We will be filling in what activities you did, when they started, when they finished, and where
you did them.

An activity is something that you did in one place, except when that activity was
travelling. In other words, if the activity was not travelling, it has a travelling activity
directly before and after it

We do not need to fill in all the different little activities you did in one place. For
example, we need not fill in that the you dressed, ate breakfast, cleaned your teeth and fed
the dog before going to work. We can just fill in ‘got ready for work’ for instance.

When the activity we fill in was an activity that involved travelling, we will fill in some more
information, like how you travelled, who if anyone you travelled with, and how often you
make that particular trip. T

It is important that we fill in all the travel activities (or trips) that you made, no matter
how short or unimportant you may think they are. I ‘

If a trip was broken by a stop somewhere to complete a quick activity of less than

10 minutes (e.g. to drop a child at school, or to buy a loaf of bread), we will record these
two movements and the in-between activity as separate activities.

We will record each part of a trip as a separate activity. In other words, if different travel -
modes (e.g. walking, bus, train) were used within the same trip (e.g. walked to bus stop —>
waited at bus stop —> took bus — walked from bus stop), we will fill these in as separate
activities. '

e It is important that waiting for public transport should be recorded as a separate activity.
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CAPI transcript
1. Please indicate your home language Dui asb u huistaal aan
Afrikaans Afrikaans
English Engels
Xhosa Xhosa
Other (State) Ander (Noem)

— Ask all informants
—> Single answer

2. Interviewer: Record number of members in
household from Question 1 on Screener.

OPEN NUMERIC ANSWER, Range 1to 10

— Ask all informants
—> Open numeric answer

Ondervraer: Noteer hoeveel lede in huishouding
vanaf Vraag 1 op “Screener”.

Interviewer: Record number of people present and
available from Question 2 on Screener.

OPEN NUMERIC ANSWER, Range 1 to 10

— Ask all informants
- If <70% then ask “Available form”
— If >=70% then ask question 4

Ondervraer: Noteer aantal mense hier en beskikbaar
vanaf Vraag 2 op “Screener”.

Available form:

Interviewer: Record whether anyone would be
capable of answering on others behalf from
- Question 3 on Screener.

-Yes
No

Ask all informants
Single answer
If “Yes” then ask question 4

il

Ondervraer: Noteer of enigiemand in staat is om vir
ander te beantwoord vanaf Vraag 3 op “Screener”.

Ja
Nee

If “No” then go to “End interview Form”, close and substitute

Interviewer: Record Area

Rondebosch
Kleinbosch
Welgelegen
Salt River
Woodstock
Rocklands
Westridge
Langa
Mfuleni

— Ask all informants
— Single answer

Ondervraer: Noteer Area
Qualifying income category:

—_—— NN NN W W W

4. Interviewer: Record income category from Screener.
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1. Less than R1800 per month 1. Minder as R1800 per maand

2. Between R1801 and R5500 per month 2. Tussen R1801 en R5500 per maand

3. More than R5501 per month 3.  Meer as R5501 per maand

—  Ask those who qualify

— Single answer

- Ifincome does not fall within qualifying income category for area or refused go to “end interview form”, CLOSE

. AND SUBSTITUTE

— If income falls within qualifying income category for area continue with interview

End Interview Form:

For the interview to qualify, 70% or more of the household must be present (or someone must be available to answer
for those not), to give info about their travel habits; as well as fall within the specified income category. This
interview will close and must be substituted '

5. Where do you live? 5. Waar woon u?

c COMPLETE ADDRESS AND THEN ASK c VOLTOOI ADRES EN VRA DAN NAAM EN
NAME AND CONTACT NUMBER. (FOR KONTAKNOMMER. (VIR OPVOLG
CHECK BACK PURPOSES) DOELEINDES) .

Street address: OPEN TEXT Straat adres:

Suburb: OPEN TEXT ~ Voorstad: e
Name of person who can be contacted about the Naam van persoon wat oor die vraelys gekontak
questionnaire: OPEN TEXT kan word:

Contact telephone number (if available): OPEN Kontaknommer (indien beskikbaar):

NUMERIC

— Ask those who qualify

- All information must be entered

6. Does your household have any of the following 6. Het u huishouding enige van die volgende maniere
ways of travelling, and if so, how many? van reis, en indien wel, hoeveel?

] HOUSEHOLD AS A WHOLE c HUISHOUDING AS ‘n GEHEEL
Motor car (in running order): OPEN NUMERIC, Motorkar (inlopende toestand)

Range 1-9

Motorbike (in running order): OPEN NUMERIC, Motorfiets

Range 1-9 .

Bicycle: OPEN NUMERIC, Range 1-9 Fiets

Other (Specify) Ander (Spesifiseer)

None of the above SINGLE ANSWER Geen van die bogenoemde

— Ask those who qualify

—> Open numeric boxes with “None of the above” a single answer

7. Would household members be prepared to answer 7. Sal die lede van die huishouding bereid wees om
more questions on their travel at a later date? meer vrae oor hul reis op ‘n later stadium te

beantwoord?
Yes Ja
No Nee

—  Ask those who qualify

- Single answer

8. Who makes up your household? 8. Uit wie bestaan u huishouding?
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— REPEAT QUESTION 8 FOR EACH MEMBER IN THE HOUSEHOLD

Household member {x’}:

8.1 What is the person’s name? 8.1 Wat is die persoon se naam?
OPEN TEXT ANSWER
—> Ask those who qualify
— Open text answer
8.2 Howold is {*x’} ? 8.2 Hoeoud is {*x’} ?
OPEN NUMERIC ANSWER, Range 1-100
— Ask those who qualify
— Open numeric answer
8.3 What is the sex of {‘x’} ? 8.3 Wat is die geslag van {x’} ?
Male Manlik
Female Vroulik
— Ask those who qualify
— Single answer
8.3.1  What disability, if any, does {‘x’} have ? 8.3.1  Watter gestemdheid, indien enige, het {*x’} ?
None Geen
Mobility impaired, but get around without a walking Beweging verswak maar kan rond beweeg sonder
aid hulpmiddels
Use a wheelchair Gebruik ‘n rolstoel
Use a walking frame Gebruik ‘n loopraam
Use crutches Gebruik krukke
Blind Blind
Have limited vision Gedecltelike sig verlies
Deaf Doof
Have limited hearing Gedeeltelike gehoorverlies
Mentally impaired Verstandelik gestrem
Other Ander
—>  Ask those who qualify
—>  Multi answer with “None” a single answer
8.4 What is {*x’} s relationship to the youngest person 8.4 Wat is {*x’} se verwantskap met die jongste lid van

in the household?

Father

Mother

Brother

Sister

Youngest
Grandmother
Grandfather

Aunt

Uncle

Nephew

Niece

Cousin

Unrelated - Lodger
Unrelated - Housemate
Extended family relation

die huishouding?

Vader

Moeder

Broer

Suster

Jongste

Ouma

Oupa

Tannie

Oom

Kleinneef

Kleiniggie

Neef/niggie

Nie verwante loseerder
Nie verwante huismaat
Uitgebreide familie
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Other (State)

Ask those who qualify
Single answer

281 .

Ander (Noem)

Does {*x’} contribute to the household income?

Yes
No

Ask those who qualify
Single answer

If “Yes” ask question 8.6
If “No” skip to question 8. 7

8.5

Dra {*x’} by tot die huishouding se inkomste?

Ja
Nee

How does {“x’} contribute to the household
income? (e.g. Salary, street trading, pension etc.)

OPEN TEXT ANSWER

_)
_)

8.6

Hoe dra {*x’} by tot die huishouding se inkomste?
(b.v. Salaris, staathandel, pensioen ens.)

Ask those who qualify, and contribute to the household income (in question 8.5)

Open text answer

il

Interviewer: Does the household have children?
(Record from family tree)

Yes
No

Ask those who qualify

Single answer

If “Yes” then ask question 8.8
If “No” skip to question 8.9

Ondervraer: Is daar kinders in die huishouding?
(Noteer vanaf stamboom)

Ja
Nee

R

Does {x’} look after the children, during normal
working hours?

Yes
No

8.8

Pas {*x’} die kinders op, gedurende normale
werksure?

Ja
Nee

Ask those who qualify, and if there are children in the household (from question 8.7)

Single answer

8.9

_)
_)

Does {‘x’} do housework (eg. Cooking, cleaning,

etc.) during normal working hours?

Yes
No

Ask those who qualify
Single answer

8.9

Doen {‘x’} huiswerk (bv. Kosmaak, skoonmaak,
ens.) gedurende normale werksure?

Ja
Nee

— Ask question 8.10 only if there is access to a car in question 6

8.10

—s Ask those who qualify, and have access to a car in question 6

Does {‘x’} drive the car(s) that you mentioned
carlier?

Yes
No

8.10

Ry {*x’} met die kar wat u voorheen genoem het?

Ja
Nee
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8.11 Does {“x’} have a multi-trip clipcard bus ticket? 8.11  Het {*x’} ‘n multi-reis knipkaart buskaartljie?
Yes Ja
No Nee

—  Ask those who qualify

— Single answer

o SHOW CARD 9 ] TOON KAART 9

READ OUT INSTRUCTIONS LEES INSTRUKSIES VOOR

1. The diary is for a 24 HOUR period - from midnight of 1. Die dagboek is vir ‘n 24 UUR peiode — vanaf
the day before yesterday, to midnight of yesterday. middernag van eergister, tot middernag van gister.

2. The dairy needs to account for how you spent ALL 2. Die dagboek moet in ag neem hoe u AL DIE TYD
THE TIME during this 24 hour period. It is important spandeer het gedurende hierdie 24 uur periode. Dit is
that there are no gaps in time missing from the diary belangrik dat daar geen gapings is in die dagboek wat

- that we fill in. ons invul nie.

3. We will be filling in what ACTIVITIES you did, 3. Ons gaan invul watter AKTIWITEITE u gedoen het,
when they started, when they finished, and where you waneer hulle begin het, waneer hulle geeindig het, en
did them. waar u hulle gedoen het?

¢ An activity is something that you did in ONE PLACE, e  ‘n Aktiwitiet is iets wat u in EEN PLEK gedoen het,
except when that activity was travelling. In other behalwe as die aktiwiteit reis was. Met ander woorde,
words, if the activity was not travelling, it has a as die aktiwiteit nie reis was nie, het dit ‘n reis
travelling activity directly before and after it. aktiwiteit direk voor en na dit. '

¢ We do not need to fill in all the different LITTLE ¢ Ons hoef nie al die KLEIN AKTIWITEITE wat u in
ACTIVITIES you did in one place. For example, we een plek gedoen het, in te vul nie. By voorbeeld, ons
need not fill in that you dressed, ate breakfast, cleaned hoef nie in te vul dat u aangetrek het, ontbyt geget,
your teeth and fed the dog before going to work. We tande skoon gemaak het en die hond gevoer het voor u
can just fill in ‘got ready for work’ for instance. werk toe gegaan het, nie. Ons kan net invul ‘reggemaak

4. When the activity we fill in was an activity that vir werk’ by voorbeeld.
involved TRAVELLING, we will fill in some more 4.  Waneer die aktiwiteit wat ons invul ‘n aktiwiteit wat
information, like how you traveled, who, if anyone, REILS ingesluit het, sal ons nog informasie invul, soos
you traveled with, and how often you make that hoe u gereis het, wie, indien enigiemand, u mee gereis
particular trip. het, en hoe gereeld u daardie spesificke reis maak.

e It is important that we fill in ALL the travel activities »  Ditis belangrik dat ons AL die reis aktiwiteite (of ritte)
(or trips) that you made, no matter how short or wat u gemaak het, invul, maak nie saak hoe kort of
unimportant you may think they are. onbelangrik u mag dink hulle is.

» Hatrip was broken by a STOP somewhere to complete e  As ‘n rit gebreck was met ‘n STOP iewers om ‘n
a quick activity of less than 10 minutes (e.g. to drop a vinnige aktiwiteit van minder as 10 minute klaar te
child at school, or to buy a loaf of bread), we will maak (bv. Om ‘n kind by die skool af te laai, of om ‘n
record these two movements and the in-between brood te koop), sal ons hierdie twee beweegings noteer
activity as SEPARATE ACTIVITIES. en die tussen-in aktiwiteit as APARTE

*  We will record each part of a trip as a separate activity. AKTIWITEITE.

In other words, if DIFFERENT TRAVEL MODES ¢ Onssal elke deel van die rit as aparte aktiwiteite noteer.
(e.g. walking, bus, train) were used within the same Met ander woorde, as VERSKILLENDE REIS
trip (e.g. walked to bus stop — waited at bus stop — METODES (b.v. loop, bus, trein) in dieselfde rit
took bus — walked from bus stop), we will fill these in gebruik was (b.v. na die busstop toe geloop —>gewag
as SEPARATE ACTIVITIES. by die busstop — bus gevat — van die busstop geloop),
¢ Itis important that WAITING for public transport should sal ons hierdie as APARTE AKTIWITEITE invul.
be recorded as a SEPARATE ACTIVITY. e Dit is belangrik dat die WAG vir publieke vervoer as
APARTE AKTIWITEITE noteer is.
- Info form
10. INTERVIEWER: To which day does this diary 10. ONDERVRAER: Op watter dag is hierdie dagboek
apply? van toepassing?
Monday Maandag
Tuesday Dinsdag
Wednesday Woensdag
Thursday Donderdag
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Friday
Saturday
Sunday

— Ask those who qualify
—> Single answer
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Vrydag
Saterdag
Sondag

11.

INTERVIEWER: Date diary kept.

OPEN TEXT ANSWER

—> Ask those who qualify
— Open text answer

ONDER VRAER: Datum waarop dagboek gehou.

il

Is {x’} present and available or will someone else
answer on their behalf?

Present and available

Someone else will answer .

Not present/available, No one to answer on their
behalf

Is {x’} hier en beskikbaar of gaan iemand anders
vir hom antwoord?

Hier en beskikbaar
Ilemand anders gaan antwoord
Nie hier/beskikbaar nie, Niemand om vir hom te

- antwoord nie.

If “Present and available” or “Someone else will answer”, continue with question 12
If “Not present/available, No one to answer on their behalf” skip to next household member.
Ask those who qualify '
Single answer

s

This diary was kept on {‘x” day of the week}.

~ Interviewer: The next questions will record all

activities done by the Household member {number}
: {name} on {day in question 10} starting from
Midnight (24h00) to Midnight the next day

Previous activity mentioned: {*x’}
Start time: {‘x’}
End time: {*x’}

Start time of activity:
OPEN TEXT ANSWER

What kind of activity was this? (describe the activity
using only a couple of words e.g. “slept”, “travelled

to school”, etc.)
OPEN TEXT ANSWER

Where did you do it?
OPEN TEXT ANSWER

In which suburb?
OPEN TEXT ANSWER

End time (for last activity of day, select “Until
Midnight”)
OPEN NUMERIC ANSWER, Range 1-24

Until Midnight
SINGLE ANSWER

REPEAT QUESTION 12 FOR EACH ACTIVITY FOR THE DAY RECORDED

Vorige aktiwiteit genoem: {x’
Begintyd: {‘x’}
Eindtyd: {*x}

Begintyd van aktiwiteit:

Watter tipe aktiwiteit was dit? (Beskryf die
aktiwiteit deur slegs ‘n paar woorde te gebruik, b.v.
“slaap”, “maak gereed vir skool”, ens.)

Waar het u dit gedoen?

In watter voorstad?

Eindtyd (vir die laaste aktiwiteit van die dag,
selekteer “Tot Middernag”)

Tot Middernag

12.6

Interviewer: Does this activity involve travelling?
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Yes
No

Ask those who qualify

Single answer

If “Yes” ask questions 12.7 to 12.10
If “No” skip to next activity/day

il

APPENDIX B

How did you travel when {x’} ?

By walking

By bicycle

By mini-bus taxi
By bus

By train

Car driver

Car passenger
Other (State)

12.7  Hoehetu gereis toeu {*x’} ?
Deur te loop

Met ‘n fiets

Met ‘n mini-bus taxi

Met ‘n bus

Met ‘n trein

A ‘n motorbestuurder

As ‘n motorpassassier

Ander (Noem)

—> Ask those who qualify, and those who traveled for the activity mentioned

— Single answer

NO QUESTION 12.8

12.9  Who, if anyone, did you travel with when {x’} ?

Traveled alone
Traveled with an adult member from my household

Traveled with a child (under 16 years old), from my
household

Traveled with an adult member who is not from my
household .
Traveled with a child (under 16 years old), who is
not from my household

12.9  Wie indien enigiemand, het saam met u gereis toe u

{x}?

Alleen gereis

Gereis saam met ‘n volwasse lid van my
huishouding

Gereis met ‘n kind (onder 16 jaar oud) van my
huishouding

Gereis met ‘n volwassene wat nie in my
huishouding is nie

Gereis met ‘n kind (onder 16 jaar oud) wat nie in
my huishouding is nie

—> Ask those who qualify, and those who traveled for the activity mentioned

—  Multi answer with “Traveled alone” a single answer

12.10 How many times per week do you usually make this
trip to {‘x’} ?

0/ Almost never

O o0~ W —

16+

12.10  Hoeveel keer per week onderneem u gewoonlik
hierdie reis/uitstappie om {‘x’} ?

0/ Amper nooit nie

OGN ha WN ==

10
11
12
13
14
15
16+

—> Ask those who qualify, and those who traveled for the activity mentioned

— Single answer



Appendix C.

'FINDINGS

COMPARISON OF SURVEY

VARIABLE 58 SOURCE S é = 5
<E4 23 e =
» g F =< ol !
o= E'g e
E g=y z =
o wBl g 2
g% ° 3
Trip generation
mean weekday trips/household (middle income 8.20[SA trip generation rates (1995) 9.69 1.49 18.17
households) R '
mean weekday trips/household (low income households) 6.10|SA trip generation rates (1995) 8.21 2.11 34.59
‘mean weekday trips/household (‘black'/low income 6.79| VKE squatter study (1992, n= 592 821 1.42 2091
households) households) .
Weekday home-based trip purpose distribution ,
Percentage home-based work trips ('whlte‘/hlgh income 36.4{NITRR Survey (1981, n=180 25.0 -11.40 -31.32
households) households) )
Percentage home-based education trips (‘white'/high 15.9|NITRR Survey (1981, n=180 30.0 14.10 88.68
income households) households) .
Percentage home-based shopping trips (whlte’/hlgh 15.2|NITRR Survey (1981, n=180 26.7{ - 10147 75.44
income households) . households)
Percentage home-based social/recreational trips 32.5|NITRR Survey (1981, n= 180 183 -14.17 -43.59
L('lvhitc'/high income households) households)
]
- : .k
Percentage home-based work trips (‘coloured/middie 30.3]NITRR Survey (1981, n=106 259] - -437f -1444
income households) households)
Percentage home-based education trips (‘coloured/middle 36.2/NITRR Survey (1981, n= 106 - 333 -2.87 -7.92
income houscholds) households)
Percentage home-based shopping trips (‘coloured'/middie 79 7INITRR Survey (1981, n=106 . 14.8 s.11 52.73
income houscholds) households) "o .
Percentage home-based social/recreational trips 23.8/NITRR Survey (1981, n= 106 259 2.13 8.93
(‘coloured’/middle income households) . houscholds)
Morning peak period trip purposé distribution
Percentage weekday morning peak period trips to home 3.10]GPMC Survey (1998/9, n= 7883 7.00 390] 12581
B households)
Percentage weekday morning peak period trips to work 35.60| GPMC Survey (1998/9, n=7883 36.00 0.40 1.12
: households)
Percentage weekday morning peak period trips to part of 1.30{GPMC Survey (1998/9,n= 7883 1.00 -0.30 -23.08
work ) households)
Percentage weekday morning peak period trips to 43.40|GPMC Survey (1998/9, n = 7883 35.00 -8.40 -19.35
-tschool/college households)
Percentage weckday morning peak period trips to serve 6.90|GPMC Survey (1998/9, n=7883 5.50 -1.40 -20.29
passenger households)
Percentage weekday morning peak period trips to 5.70|GPMC Survey (1998/9, n= 7883 9.50 3.80f  66.67
shops/doctor/hosplta.l households)
Percentage weekday morning peak pcrlod trips to 0.30{GPMC Survey (1998/9, n = 7883 2.00 1.70| 566.67
recreation/social households) :
1.60{GPMC Survey (1998/9, n= 7883 4.00 150.00

Percentage weekday morning peak period trips to visiting

households)

2.40
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Trip timing -
Percentage morning peak trip timing (‘white'high income 25.00{NITRR Survey (1981, n= 180 19.85 -5.15]  -20.60
households) ‘{households)
Percentage afternoon peak trip timing (‘white'/high income 24.00|NITRR Survey (1981, n=180 22.34 -1.66 6.92
households) households)
Percentage rest of day trip timing (‘white'/high income 51.00[NITRR Survey (1981, n=180 57.81 6.81 13.35
households) housceholds)
Percentage moming peak trip timing (‘coloured’/middle 29.00{NITRR Survey (1981, n= 106 25.12 -3.881 -13.38
income houscholds) households)
Percentage afternoon'peak trip timing (‘cotoured/middle 32.00{NITRR Survey (1981, n= 106 21.55 -10.45 -32.66,
income households) households)
Percentage rest of day trip timing (‘coloured’/middle 39.00|NITRR Survey (1981, n= 106 53.33 14.33 36.74
income households) - . households) .
Percentage moming and afternoon peak hour trip timing 56.00|SA trip generation rates (1995) 23.19f -32.81 -58.59
(middle income households)
Percentage rest of day trip timing (middle income 44.00{SA trip generation rates (1995) 76.81 32.81 74.57
households)
Percentage morning and afternoon peak hour trip timing 38.00{SA trip generation rates (1995) 20.00] -18.00 4737
(low income households)
Percentage rest of day trip timing (low income houscholds) 62.00{SA trip generation rates (1995) 80.00 18.00 29.03
Vehicle availability
|motors cars/1000 people ’ ]70.00lMov1'ng Ahead (1998) [ 21 7.75] 47.75| 28.09]
percentage with no motor car (‘white'/high income 9.00{MOS survey (1991/2,n= 100 5.88 -3.12) . -34.64
households) households)
percentage with 1 motor car (‘white'/high income 44.00{MOS survey (1991/2,n = 100 36.15 -7.85 -17.85
households) households)
percentage with >1 motor car (‘white'high income 47.00{MOS survey (19912, n=100 57.97 10.97 23.34
households) households)
percentage with no motor car (‘coloured/middle income 57.00{NPP (1994, n = 192 persons) 50.39 6.61 -11.59
households)
percentage with 1 motor car (‘coloured'/middle income 43.00{NPP, (1994, n = 192 persons) 39.10 -3.90 -9.08
households) -
percentage with >1 motor car ("coloured’/middle income 0.00{NPP (1994, n = 192 persons) 10.51 10.51
households) B ]
percentage with no motor car (‘black’/low income 95.00{NPP (1994, n = 100 persons) 96.87 1.87 1.97
households) '
percentage with 1 motor car (‘black'/low income .5.00{NPP (1994, n = 100 persons) 3.13 -1.87} -3744
households)
percentage with >1 motor car (‘black'/low income 0.00{NPP (1994, n = 100 persons) 0.00 0.00

. {households)

R ERY

percentage of households with no motor car 46.00] AMPS (1999) 50.49 4.49 9.76
percentage of households with 1+ motor car 54.00|AMPS (1999) 49.51 -4.49 -8.32
percentage with no bicycle (‘white'/high income 64.00/MOS survey (1991/2,n= 100 72.11 8.11 12.67
households) households) .
percentage with 1 bicycle (‘'white'/high income 17.00{MOS survey (199172, n = 100 7.78 -9.22 -54.24
households) households)
percentage with 2 bicycle (‘white'/high income 14.00|MOS survey (1991/2,n =100 9.25 475 -33.93
households) households)
percentage with 3 bicycle (‘white'/high income 3.00{MOS survey (1991/2,n= 100 3.08 0.08 278
households) households) -
percentage with 4+ bicycle (‘white'high income 2.00{MOS survey (199172, n= 100 7.78 5.78 28899
households) houscholds) . >
percentage with no bicycle (‘coloured/middle income 93.00{MOS survey (1991/2, n =200 91.18 -1.82 -1.96
households) households)
percentage with 1 bicycle car (‘coloured'/middle income 5.00{MOS survey (1991/2, n =200 8.82 382 7647
households) : households)
percentage with 2 bicycle car (‘coloured’/middle incom 2.00{MOS survey (1991/2, n =200 0.00 -2.00{ -100.00
households) households)
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percentage with 3 bicycle car (‘coloured/middle income 1.00{MOS survey (1991/2, n =200 0.00 -1.00{ -100.00
houscholds) households)
percentage with 4+ bicycle car ('coloured'/mlddle income 0.00{MOS survey (1991/2, n=200 0.00 0.00
households) households)
percentage with no bicycle ('black'/low income 99.60]MOS survey (1991/2, n=200 96.77 223 225
households) households)
percentage with 1 bicycle car (black'/low income 1.00[MOS survey (1991/2, n =200 323 2231 222.58
households) households)
percentage with 2 bicycle car (black'/low income 0.00|MOS survey (1991/2,n=200 0.00 0.00
households) households)
percentage with 3 bicycle car (‘black'/low income 0.00{MOS survey (199172, n =200 0.00 0.00
houscholds) households) .
percentage with 4+ bicycle car (‘black'/low income 0.00/MOS survey (199172, n=200 0.00 0.00
|households) households) ’
Work trip main mode use i .
percentage walk (high income households) 6.00{OHS (1997) 8.88 2.88 47.94
percentage minibus-taxi (high income households) 5.00]OHS (1997) 0.00 -5.00{ -100.00
. |percentage bus (high income houscholds) , 6.00]OHS (1997) 1.85} 4.15 £9.14
percentage train (high income households) , 4,00{OHS (1997) 1.72 228 -56.90
percentage car (high income households) 60.00{OHS (1997) 85.82 25.82 43.04
percentage other (high income households) 19.00{OHS (1997) 1.72f -17.28{ -90.93
percentage walk (middle income houscholds) 9.00|{OHS (1997) 19.15 10.15) 11281
percentage minibus-taxi (middle income households) 14.00|OHS (1997) - 18.68 468 33.45
percentage bus (middle income households) 14.00{OHS (1997) 14.11 0.11 0.81
percentage train (middle income households) 12.00/OHS (1997) 10.05 -1.95 -16.27
percentage car (middle income households) 40.001OHS (1997) 38.00 -2.00 -4.99
percentage other (middle income households) 11.00{OHS (1997) 0.00] -11.00{ -100.00
percentage walk (low income households) 19.00{OHS (1997) 2341 441 2322
percentage minibus-taxi (low income houscholds) 18.00|OHS (1997) 18.33 0.33 /ﬁ’Q84
percentage bus (low income households) 18.00}OHS (1997) 10.53 747 4152
percentage train (low income households) 19.00{OHS (1997) 30.31 1131 59.52
percentage car (low income households) 8.00;0HS (1997) 517 2831 -3534
percentage other (low income households) 18.00{OHS (1997) 1225 -575)  -31.94
percentage walk (total sample) 10.69]OHS (1997, n= 30000 households) 17.15 6.46 60.41
percentage minibus-taxi (total sample) 15.48|0HS (1997, n = 30000 houscholds) 12.34 23150 2032
percentage bus (tota sample) 7.59|0HS (1997, n= 30000 households) 8.83 124 16.31
percentage train (total sample) 23.68|OHS (1997, n = 30000 households) 14.03 965 4076
percentage car (total sample) - 37.56/OHS (1997 n = 30000 households) 43.00 5.44 14.48
percentage other (total sample) 5.00]OHS (1997, n = 30000 households) 4.66 -0.34 6.74
L]
Work trip travel time .
Fnean minutes travelled (‘white/high income households) l 32.0i0Hs (1995) ‘ 24.0| -8.00] -25@
mean minutes travelled (‘coloured/middle income 47.0]NPP (1994, n = 192 persons) 380 -9.00 -19.15
households) '
E&n minutes travelled (black/low income houscholds) l 670 ]NPP (1994, n= 100 persons) ] 60.5| 6. 50| Lo]

]Ean minutes travelled (total sample)

43 6[OHS (1997, n= 30000 houscholds) |

41.0|






