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ABSTRACT

Public transport provision in South Africa is set to change dramatically in the coming years
if the plans and strategies of Government come to fruition. Policy clearly states that the
needs of the end user of public transport services and facilities have to be priortised, and
that transport systems will be overhauled to provide a range of integrated trunk and feeder
services, in emulation of the successes achieved in the so-called public transport ‘model
cities’ of South America. However, it is not certain whether the range of public and private
institutions involved in the planning, implementation and operations of public transport at
the local level are ready to respond effectively to the policy requirements. Institutional
fragmentation is the order of the day, public transport services are largely peak-time,
commuter based services, and the minibus taxi industry remains effectively unregulated.
The experience of public transport users, if measured by the efficiency of transferring
between services at public transport interchange facilities, is of a very poor quality, and
the design and planning guidelines for these facilities do not offer much insight into how
this situation can be rectified.

This dissertation provides two insights in view of the current challenging public transport
reality. Firstly, it investigates the link between institutional integration, and whether such
integration has an effect on the experience of public transport users at interchanges.
Secondly, it critically analyses the existing design and planning guidelines for public
transport interchanges to explain why these documents do not seem to lead to improved
physical integration between transport services, and ultimately an improved experience for
the pérson wishing to transfer between those services. These links are tested by
developing a framework that assesses the obstacles that reduce the efficiency of user
transfers between services at interchanges, and it applies this framework at interchange
sites in Cape Town in South Africa, and Curitiba and Sao Paulo in Brazil. The findings,
when compared between sites and cities, lead to the formulation of recommendations
regarding the expectations surrounding institutional integration and the provision of more
effective design and planning guidellhies for public transport facilities.
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SUMMARY

This research project was inspired by the interest that has been shown by South African
transport practitioners and authorities in the so-called ‘mode!’ transport cities in South
America. It is commonly accepted that these cities have managed to create relatively
successful public transport solutions in their particular contexts. The apparent success of
the public transport systems in South American cities is in part attributed to the presence
of unified local transport provision authorities, the introduction of some or all of the
features of bus rapid transit (BRT) systems, and the structuring of public transport
services along integrated trunk and feeder routes. South African transport policy has
taken this to heart. Public transport policy documents, at all levels of government, indicate
that it is the intention to replicate elements of the South American model in our cities in the
hope of improving generally poor public transport services.

However, in a review of policy, a number of questions remain unanswered with regard to
the actual success of the South American experience: Has institutional integration indeed
led to improved integration between different public transport services? Since the
integration of public transport services depend on successful transfer facilities, then what
is the nature of transfer facilities between these trunk and feeder public transport
services? Finally, and probably most critically, what is the actual experience of the users
of those public transport systems? To address these concerns, this research project
established a structured framework to analyse one of the elements of such systems,
public transport interchanges, in the Brazilian cities of Curitiba and Sao Paulo. The
assessment tested the links between integrated institutional structures, more efficient
transport facilities and improved user experiences. Assessments were also undertaken at
interchanges in Cape Town, using the same framework, to enable a comparative analysis
to be made and to identify in which manner, if any, the design and planning practices at
the foreign interchanges could be applied locally to improve the process of transfer
between different transport services.

Another problem was identified in the provision of effective interchange facilities, but this
time applied primarily to the local context. Based on observations at public transport
interchanges in Cape Town prior to this research project, it appeared as if those facilities
were designed around the needs of the vehicles that utilised those facilities, and not the
needs of the actual people utilising interchanges, resulting ultimately in a compromised
experience for these people. Public transport policy indicated that the needs of the user
should be prioritised, but this did not appear to be happening on the ground, even at
newly constructed interchange facilities. Did the design and planning guidelines that
directed the provision of such public transport facilities not prioritise the needs of the user?
To investigate this problem, this study critically analysed the existing guideline documents
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to establish what role they played in facilitating effective transfer between transport
services, and how they resolved the relationship between vehicles and people that is
inherent in the nature of interchange facilities. The aim of this particular investigation was
to provide recommendations on how design guidelines for public transport facilities and
interchanges could be improved to better accommodate the needs of the users and also
to better respond to changes in service provision in relation to the planned trunk and
feeder transport systems.

The problems outlined above, and the aims of the research, are outlined in Chapter 1 of
this document. In order to provide data that could support the recommendations of this
dissertation, three research strategies were developed to structure the activities
undertaken in this study. These strategies were a literature review of existing policy and
facility design guideline documents, the development of an assessment framework to
analyse the user transfer experience at interchanges, and case studies of existing
facilities at three interchanges in each of the identified cities (Cape Town, Curitiba and
Sao Paulo), analysed according to this assessment framework. The research method,
presented in Chapter 2, was developed around three central research questions, and
these, along with the findings that responded to the research questions, are outlined
below.

What direction does the regulatory and planning environment give to the design and
planning of public transport interchanges?

Interchanges are public facilities. As such, the provision of existing interchanges would
have been guided by public policy and guidelines. What direction did policy provide in
terms of a specific role for interchanges in the public transport system and what was the
focus of guidelines that transferred this role into practice? This question is addressed in
Chapter 3 through a review of public policy and a number of guidelines that were
concerned with the provision of public transport systems and public transport facilities.

In terms of policy, it was clear that transfers between services (particularly trunk and
feeder services) were to be encouraged to promote efficiency in the system. This meant
that interchanges played a central role in urban public transport systems. However, it was
recognised that public transport systems and facilities were predominantly vehicle-
oriented, and that the user should be prioritised in order to redress this imbalance.

Thus the focus of the review tumed to the most recent guidelines for the planning and
design of interchanges to see how the user would be prioritised, and to investigate the
measures contributing towards making user transfers more efficient and convenient.
However, it emerged that even the guidelines produced in the last five years were modally
oriented. One reason for this was that the main contents of these guidelines were carried
over without noticeable modifications from mode-specific guidelines developed in the
1980s. Very little guidance was given on how to manage and improve the user transfer
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experience between modes. If anything, the suggested vehicular layouts actually
reinforced conflict between vehicles and users by necessitating users to cross the travel
paths of vehicles. The guidelines clearly contradicted policy goals. Since the guidelines
did not provide adequate guidance on the needs of users during transfers, the second
research question was put forward:

What is interchange when observed from the point of view of the user?

In order to develop an in-depth understanding of user transfers, it was necessary to first
identify the elements that affect the user experience during interchange. These elements,
described in Chapter 4, were the characteristics of the types of users that utilise
interchanges, the various functional components of interchanges, the transfer trip tasks,
and the obstacles that all types of users encounter while moving over and between each
of these components.

When transferring, a user would disembark from a vehicle in a trunk or feeder public
transport service onto that vehicle's platform, and then connect to another feeder or trunk
service's platform from where the vehicle that goes to the onward destination could be
boarded. The connecting area was described as a concourse — the link between different
services' platforms. The transfer itself resembled a trip from one vehicle to another along
which the user had to perform certain tasks, such as passing through access control and
confirming whether he or she was at the correct platform. During this trip there could be
various obstacles, such as the lack of a signboard showing where the next service departs
from, or a gathering of vendors blocking the way to the exit. The former type of obstacle
was termed a wayfinding obstacle, and the latter an accessibility obstacle. The abilities of
all users, be that physical, sensory, cognitive or financial, influenced the degree to which
these obstacles affected them when performing a transfer.

Once an analytical framework, or data collection tool, describing the elements of the user
transfer experience was developed, it was possible to collect data according to this
framework at actual interchanges in order to gauge the user's experience during transfer
in reality. The data collection tool can be found at the end of Chapter 4.

What lessons for improving interchange design and planning in Cape Town can be leamt
from comparable interchanges in other cities?

The last question was answered by applying the data collection tool at interchange sites
not only in Cape Town, but also in Sao Paulo and Curitiba, in order to compare the
findings across sites and cities to see whether foreign interchange practice could benefit
Cape Town. Brazil, like South Africa, is a rapidly developing country presenting similar
socioeconomic attributes and challenges, but with a much stronger public transport
culture. The particular cities were selected because Sao Paulo had a similar modal mix to
Cape Town and service extensions or modifications often had to be retrofitted into a
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complex existing urban fabric. Curitiba's transport system was in large part what the
desired future system for Cape Town was based on, and it had a similar population size.
The comparative findings, revealed in Chapter 5, brought to the fore a number of results
that responded to the research aims. The recommendations of this study, as elaborated
in chapter 6, are based on those results.

The first recommendation in view of the findings of this study is that the establishment of
an overarching transport authority in isolation of changed design practices will not result in
improved service to the user. This is not to say that this step should not be taken:
institutional integration provides the general background against which more integrated
public transport services, and consequently more space-efficient and integrated
interchanges, can be planned. However, one prerequisite for more effective user
transfers appears to lie in the design of the interfaces between, and the physical and
wayfinding characteristics of, the components of interchanges.

Based on the findings of this dissertation, the second recommendation is that it is critical
that guidelines for rail services are incorporated in the same documents as those for road-
based services in order to streamline transfers between all services in equal measure.
Effective integration cannot take place if different services are guided by their own sets of
rules. Clearly, it is necessary to have at least some level of institutional integration to
achieve this, as illustrated in the findings and captured in the previous recommendation.

The last recommendation with respect to the findings is that planning and design
guidelines for public transport interchanges should be reviewed and adjusted to prioritise
and reflect the full range of user needs, in addition to effectively providing for the needs of
public transport services. To aid such a change in focus, this dissertation has developed
a structured assessment framework for analysing the obstacles to effective user transfer
at interchanges. On the one hand, this framework can be applied in retrospect to
interchange facilities that already exist and operate, as was done in this study, to test the
quality of user transfers at such facilities and provide insight into what obstacles should or
could be removed to improve the transfer experience. In view of the findings of this
dissertation, the attributes of user transfers that could be improved, without altering the
physical layout of an existing interchange facility, are comprehensive wayfinding provision,
integrated fare collection systems and accessible boarding features on vehicles. On the
other hand, the planned trunk and feeder networks in South African cities would likely lead
to the construction of new public transport facilities, or the expansion of existing facilities
to include new services and vehicles. If these guidelines continue to be based on the
needs of the existing vehicle fleets and their standard dimensions, as is the case at
present, they will not be able to effectively accommodate vehicles with other access
characteristics, such as at-grade boarding or multiple doorways, or dimensions, such as
articulated or wide-body vehicles. Guidelines need to be more flexible, and it seems as if
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a focus on the user, and not the vehicle, would address this need and liberate guidelines
from their currently limited vehicular scope. To this end, the central argument of this
dissertation does not only motivate why there is a need for a fundamental shift in the
interchange design and planning mindset in order to address the poor quality of the user
transfer experience, but also describes why the mindset shift must be accompanied by a
comprehensive revision of existing interchange design and planning guidelines.
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1. INTRODUCTION

1.1 MOTIVATION FOR THE RESEARCH

The concept and reality of urban public transport, no matter the setting, are fascinating, if
exceedingly complex. From its physical character, which mixes vehicles, roads,
sidewalks, people, to its inner workings of bureaucratic regulation, urban development and
statistical method, the nature of public transport provision lends itself more to
experimentation than to once-off solutions. Specialists might be aware of the
characteristics of the individual parts of public transport systems, backed up by knowledge
accumulated over time and from various geographical locations. However, putting all
these elements together in what is said to be the right proportions does not necessarily
mean that you will end up with an efficient system. It involves tweaking of each
component to just the right level, and even then you are not guaranteed success. But
such is the nature of public transport systems. Surveys and statistical methods provide
input on where people want to go, planning provides over-arching guidance on how such
movements can be accommodated, technology provides solutions in accordance with the
magnitude of movement, and the physical environment is shaped to provide for this
movement. Yet there is no universal response to all these facets. Each scenario requires
its own solution, and even then, a truly effective system might still remain out of reach.
There is no instant formula that results in a good quality public transport system.

Against this background, this dissertation focuses on one aspect of the public transport
system: the interchange, i.e. the place or facility where a public transport user can transfer
from one mode of transport to another (GPG-DPTRW: 6). My motivation for embarking on
this research project emerged from personal observations in Cape Town and elsewhere.
The first observation was that public transport services in Cape Town were of a much
poorer quality not only in comparison with first world cities, but, more critically, also when
compared to cities in a similar developing world context. The second observation, linked
to the first, was that it appeared as if the design of public transport interchanges in Cape
Town did not adequately attend to the needs of the actual people who utilised such
facilities. This exacerbated the perception of poor quality. The last observation was that,
even though South African government policies that direct public transport provision,
which | had come into contact with through other projects, had for a number of years been
proclaiming that the passenger should be prioritised, the reality clearly was to the
contrary.

The South African transport industry, which includes the regulatory, academic and private
spheres of interest, have been attempting to address the challenges of providing urban
public transport, such as those detailed above, through the development of strategies and
planning models that have drawn on the experiences and realities of cities around the
world. In particular, the developing world 'model transport cities' of South America, i.e.
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Curitiba in Brazil and Bogota, capital of Columbia, have been the subjects of numerous
official and unofficial expeditions and interactions that have aimed to understand why and
how those cities have managed to get their public transport systems operating effectively,
and even make them pleasant to use (e.g. MLH 1995). The Southemn African Transport
Conference, as barometer of the local transport industry, has seen publications presented
that make reference to experiences and observations from these cities, and how their
ideas could potentially be implemented locally (Pienaar et al 2005; Willumsen & Lilio
2005). Having visited Brazil previously, as a tourist, but with the intention of academic
interaction, and having attended two sessions of the SATC, | was intrigued by the
possibilities of what might be achieved by extracting lessons from the research of others
into public transport provision in other locations. Brazil's public transport is simply better
than ours — as a tourist | never had the need for a private car, inter- or intra-city, even in
non-model' cities. However, being able to speak the local language (Portuguese) was a
non-negotiable requirement in order to experience such mobility. | was inspired by the
glimmer of hope that these places offer to our strained public transport reality, but bore
some concems about the efficacy and methodologies of fact-finding missions. | was
sceptical about the depth of investigation into the actual day-to-day public transport
operations encountered, and as a consequence also about the actual applicability in the
local context of the ideas that were put forward as ideal for local conditions.

Nonetheless, | saw an opportunity to gain a greater understanding in my own field of
research, that of the design and planning of public transport boarding and transfer
facilities in Cape Town, by following a similar line of argument as that of those who have
engaged in study travel. Public transport transfer facilities are often the ‘front door’ of the
public transport system: you get into the train from the station's platform, step onto the
minibus at the rank, or get into the bus from the bus terminal or sheiter. As such they are
as integral a part of public transport as the actual vehicles themselves, and exist the world
over to be studied and compared. Since there is such an interest into what is, and has
been, happening in the South American model cities, | considered the possibility that |
could apply a similar process in my research, but at the same time address the concemns |
had about previous methods and their validity. It was important to set some type of
datum, or identify peerage, so to speak, against which to evaluate the performance of
local interchanges, but also, given the local policy direction towards transport and
development corridors, to gain a potential glimpse into the future — Brazilian public
transport practice adopted corridor planning to some extent quite a number of years ago.
Besides being the primary access point into the public transport system, interchanges also
play a nodal role on the network of existing and planned corridors. The guaranteed high
flows of pedestrians at interchanges offer significant commercial and social opportunities.
How do the foreign counterparts harness such opportunities, if at all? | was under the
impression that these less obvious functions of the interchange were, at least officially,
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being ignored locally. Their structural, spatial and social importance appeared to be
sidetracked to a large degree in favour of simply getting as many able-bodied commuters
onto whichever public transport vehicle as present, as quickly as possible. Thus, a
focused, critical, on-site investigation might change the incumbent mindset by providing
actual examples of improvements that exist in a comparable environment — a catalogue of
physically existent design practices.

Besides concerns about the physical attributes of interchanges, and commentaries from
abroad, | was, and am, becoming more and more convinced that there is a fundamental
and institutionalised weakness in the public transport interchange design and planning
approach. Public transport interchanges embody a synthesis of architecture, engineering
and urban planning, with intricate inter-relationships between these realms. Interchanges
are spatial facilities that accommodate the movement of people into and out of the reaim
of public transport, guided by barriers and open spaces in various combinations.
Concurrently to the arrival and departure of passengers, interchanges cater to the needs
of vehicles that afford passengers the opportunity to embark and disembark, with
technological principles and operational provisions guiding the flows of vehicles and
people. The urban role of interchanges as places of social concentration and commercial
opportunity bears a direct relationship to the flows of people generated by transport
activity and the siting of interchanges along desire lines. Yet when looking at existing
interchanges in Cape Town, it is hard not to notice the poor quality of such facilities and
the relegation of the spatial, social and economic importance of such facilities to the
incidental or the infformal. A study at the Cape Technikon (now the Cape Peninsula
University of Technology) that developed and tested comprehensive performance
measures for interchanges beyond only traditional transport considerations confirmed this
mismatch between theory and practice (Verster 2004). Furthermore, the reality of
fragmented institutional structures appears to translate into the triplication not only of
facilities (taxi rank, distinct from bus terminus, distinct from train sfation), but also of routes
being traversed, fare collection systems and staff that need to be provided for each of
these modes. Where does this leave the actual user, the passenger? With three
separate services, and ultimately three separate systems. The inefficiency of such a
situation is surprising in a budget-constrained context, but that is the current state of
affairs. And nowhere is it better illustrated than at the interchange itself, where all these
issues manifest.

The process of interchange inherently centres on the user: it is the person that commits
the act of transfer. Thus, | believe that the entire process of designing and planning public
transport interchanges should focus on the user as the basic design unit. With
government policy adopting a more business-like, customer-driven slant, even if it might
only be evident on paper at the moment, the practice of having transfer facilities designed
around specific vehicles could quickly render such facilities obsolete if rationalisations in
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service provision are carried out to conform to such new policy. Conversely, if
interchanges are designed around the user, to the specifications that the user, and not
any specific vehicle, requires, | believe such a process would unlock much more than just
transport opportunities. The development of the spatial, social, urban and transport
potential of the interchange, however, necessitates a multi-disciplinary team effort, and as
such is a major challenge to the existing mindset. it requires professionals who can think
beyond modal analysis, vehicle sizes and passenger counts. | believe that such a change
is inevitable, if exceedingly difficult to bring about given the slow nature of change at the
scale of the city. But | do not believe that it is a challenge that can be avoided. With this
dissertation | wish to illustrate, in as simple terms as possible, the reasoning behind why |
believe that a user-oriented approach to public transport interchanges is essential. The
research process has endeavoured, as far as possible, to look at real-world evidence of
interchanges through the eyes of a user to better understand how the current planning
mindset is inhibiting us from achieving effective interchange in our public transport
systems. Besides illustrating the problem, the dissertation critically considers and
elaborates the findings of the research so that it can also contribute towards better design
and planning of public transport interchanges — an argument for positive change.

1.2 AIMS OF THE RESEARCH

While it is a simple act to say that the design and planning of public transport systems,
and by extension public transport interchanges, shouid centre on the needs of the public
transport user, the practical and regulatory implications of such a statement are not
necessarily clear cut or subject only to a single iteration. In order to formulate a coherent
and practical strategy aimed at, ultimately, improving the experience of the end user of the
public transport system it is critical to understand the framework that guides the planning
and implementation of public transport and interchanges, the functioning of interchanges
as a link in the public transport chain and the current reality that the user faces in
negotiating such facilities. These three issues are rephrased into research questions that
structure the dissertation, but also respectively provide the opportunity to develop tools
that can help in constructing solutions to the issues that the investigation raises.

1. What direction does the regulatory and planning environment give to the design and
planning of public transport interchanges?

Public policy provides direction to the quality and quantity of public transport provision. in
other words, regulatory input, in the form of policies at the different levels of government,
should aim to establish the mindset or framework within which development occurs.
These frameworks operate at a number of scales. At the national level, transportation
policy could, for instance, state that public transport should be promoted across the
country over private car travel. Provincial policies might be concerned with competition for
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resources, of which transport is one, between different settlements. Municipalities, or
local governments, can govern how fransportation develops within cities' boundaries,
decide on the nature and extent of the local public transport system and develop
guidelines for the different components of such systems.

Public transport interchanges are a local, urban phenomenon. However, regulation at all
the levels of government play a role in the focus, planning and delivery of public transport
networks, and thus also of interchanges as integral parts of such networks. By asking this
question, the research aims to establish what regulatory documentation exists that provide
input into the design and planning of interchanges, and to what extent it focuses, if at all,
on the needs of the user as the primary concemn. This inquiry will provide grounds against
which to measure the translation of words into reality: how existing interchanges reflect
the regulatory and planning environment that produces them.

2. What is interchange when observed from the point of view of the user?

There are two distinct meanings of the term interchange that apply to the research. The
first is an abbreviated form of 'public transport interchange' or 'transport interchange’, that
is, the term that describes the physical facility or space that forms part of the transport
system at which passengers transfer between transport services (GPG-DPTRW: 6). The
second meaning is the action of transferring between services, or the process of
interchange that occurs within the transport interchange. Thus, interchange is both facility
and process at the same time.

The number of people who use public transport in Cape Town on a daily basis is
substantial — that is over 1,13 million passengers on the trains, buses and minibuses that
criss-cross the city (CCT 2006a: 50). A lot of those people utilise interchanges, in some
form or another, to access the transportation network. Sheer numbers do not, however,
imply that the chain of events that take place from the time that the actual built structure of
the interchange is entered until the public transport vehicle is boarded is completed
seamlessly or effortlessly. While the commuter may complete the same return trip five or
six times a week without having to think about where to get on or off or buy a ticket, what
about the tourist, or the person who cannot drive any more and is now forced to seek
alternative means of transport? The conclusion has to be that there are many more
needs to be satisfied by public transport services and facilities than just commuting.

In order to be able to analyse and improve interchange as a process, and interchanges as
physical facilities, it is crucial to have a good understanding of who the users are that
could potentially utilise such a facility. This trains the observer to look beyond the obvious
needs of the predominant user to recognise obstacles that might affect the overall,
inclusive user experience. What are the steps of performing interchange, or, in other
words, what actually happens inside interchanges? How does an interchange cater for
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these actions? What obstacles exist during this process that may exclude certain users
from successfully completing interchange? Answers to these questions help to construct
a mental model of what interchange is from the point of view of the user, and lays the
groundwork for analysing actual interchange facilities in a user-oriented approach.

3. What lessons for improving interchange design and planning in Cape Town can be
leamt from comparable interchanges in other cities?

Case studies provide a test bed for the application of hypothetical models. Fieldwork can
take on even greater significance if it compares the findings in one location to the findings
in another by using the same evaluative framework. The research analyses interchanges
in Cape Town according to a model based on the needs of the user as the primary design
consideration. Given the interest in the public transport systems in South American cities,
the process of analysis is duplicated in two Brazilian cities at interchange sites that
perform the same function and have the same structural importance as those in Cape
Town. There are a number or reasons why this line of investigation could prove fruitful.
Firstly, a comparative exercise can lead to a more comprehensive model for evaluation —
issues that might not even be considered in one setting may be brought to light by looking
in another. Secondly, problems and opportunities found in one location could already
have been addressed more successfully in another location, avoiding having to ‘reinvent
the wheel if such solutions prove to be transferable. Lastly, due to different regulatory
environments, comparative observations may be made as to the impact of regulation on
physical form, leading to potential insights into what change is required in the
management and operations of public transport systems, and specifically interchanges, to
effect an improved experience for the end user.

1.3 RESEARCH SCOPE AND LIMITATIONS

Describing the workings of public transport — this includes its operations, facilities and
services — is in itself a large-scale and potentially cumbersome endeavour. There are an
infinite number of permutations in which the parts of public transport systems can be
combined to create a functioning whole in any particular setting, and an equal number of
studies that can be undertaken to analyse or improve such a system and its parts. It is
important to set out, in as clear terms as possible, the boundaries within which research is
to be undertaken given the reality of public transport, but even then it might be impossible
not to refer to components of the overall system. This seems to be the case when
investigating public transport interchanges. Even though an interchange might appear to
be a distinct entity, transport services, physical infrastructure, and even commerce and
convenience facilities, can also congregate within the same space. The scope and
limitations of this dissertation are outlined here, and take into account this reality, as well
as the budget and capacity constraints that accompany an individual research project.
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The definition of a public transport interchange, as used in this dissertation, is taken to be
the place at which passenger transfer occurs in the public transport system, be it alighting
from a bus to get onto an onward train, or cycling or walking to a point at which a minibus
can be boarded. An interchange is not defined by any particular transport vehicle or by its
physical size or nature, but by its function — as the place where transfer from one transport
service to any number of other transport services can take place . This definition also
recognises non-motorised transport and motorised transport as equally important facets of
an urban transport system (GPG-DPTRW: 6).

The public transport interchange is a constructed, immobile facility. The field research
undertaken in this study is confined to the functional boundaries of the interchange, that
is, the parcel of land on which the interchange is located. Transport activities are only
considered from the point where they enter such a site to where they exit the site. Various
human activities might be arranged around the site, but these are only taken into
consideration when they are located within or adjacent to the interchange and if such
activities are predominantly related to the flows of users generated by the transport
activities that take place on that site. An example of an inclusion would be a vendor
selling refreshments next to the gate that affords access into the interchange, and an
exclusion would be a convenience store located on the opposite side of the road to an
interchange. The site boundaries will be represented visually, but are not necessarily
clear-cut. Exceptions, if such exist, will be explained or motivated in the text.

The public transport interchange is a node in the public transport network. Due to the
current regulatory emphasis on public transport corridors served by a high-volume public
transport service ('trunk service'), with lower intensity transport services that feed into
such a corridor network (‘feeder services'), the node at the confluence of these two
services is a critical junction in a public transport system (Bertolini & Dijst 2003: 32-34;
Frieslaar et al 2005). The interchanges that are investigated in this project are located at
such nodes, whether they are part of an existing, informal corridor, or existing within a
planned future corridor. Transport services that serve such nodes are analysed primarily
according to their trunk or feeder function, and not according to the type of mode or
vehicle that carries out the service.

interchange is also an action performed by users of the transport system. Because this
action is defined by the user, and not the modes or vehicles between which interchange
occurs, research activities in this study are accordingly conducted with the user's point of
view as the basis of investigation. There are, however, notable limitations that this
approach imposes with regards to behavioural patterns and information gathering. There
is not a substantial amount of surveyed data available on transfers between public
transport services at the local (municipal) level. The National Household Travel Survey
(RSA-NDT 2003) has some information on transfers, but the very small sample in Cape
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Town (3328 persons participated in the survey, of which 469 reported that they transferred
during a work trip) does not offer any conclusive insights, while Cape Town's Current
Public Transport Record contains no information on inter-modal activity (CCT 2005a).
However, it is not possible for an individual to survey sufficient numbers of users at
interchanges to reflect the actual user experience of such facilities, let alone other
stakeholders such as traders, managers and regulatory officials. The unavailability of
data and manpower is overcome through a thorough conceptualisation and investigation
of interchange as facility and as process: applying knowledge of interchange usage and
design from existing literature and making visual observations of users' experiences
during interchange provide an understanding of the user's experience. This study does
not, and cannot, exhaustively describe what the user's experience is, but rather motivates
why a design approach that focuses on the user should be developed that would
ultimately lead to user-oriented design and planning. Hence, the recommendations of this
study are at a more general level.

The geographical context of this study was that of Cape Town. For comparative
purposes, fieldwork was also done in Curitiba and Sao Paulo in Brazil. In each city the
number of interchanges was limited to three. The process of investigation and the
evaluative criteria were the same at these sites. Interchange sites were located directly
on a public transport trunk service with a range of feeder services radiating from the site.
Interviews, aimed at clarifying operations, planning and design processes at the
documented interchanges, were only conducted with either on-site staff or staff from the
marketing departments of the various agencies managing the transport services operating
at the interchange sites visited. In terms of literature, theory which describes interchange
design and planning was not limited to local sources, but the investigation into regulatory
frameworks was limited to that of the various levels of the South African government that
guide the provision of public transport services and facilities.

The objective of this study was not to formulate design guidelines that would replace or
augment existing guideline documentation, or other regulatory or descriptive texts that
affect interchange design. Rather, information gathered during the literature surveys and
fieldwork was used as a background against which recommendations that aim to directly
or indirectly improve the transfer experience of end users of interchanges could be
formulated. Logical steps following on the research process would have been the
application of such recommendations to future interchange design or refurbishment
projects, the development of improved regulatory processes and design guidelines and
ultimately the redesign of the entire interchange provision process. However, the time
and capacity constraints of this study precluded such endeavours from being undertaken.
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14 ORGANISATION OF THE DOCUMENT

The abstract, acknowledgements and summary of the contents of the dissertation can be
found in the first pages of this document. The table of contents and the lists of figures and
tables are presented thereafter. Then follows the main body of the document, consisting
of the six chapters outlined below:

Chapter 1 offers an intraduction into the research presented in this dissertation. In this
chapter the motivation for the research, and the aims, scope and limitations of the
research process are presented.

Chapter 2 outlines the method of the research process. It explains the procedure that was
followed in identifying the research strategies, according to which the research was
conducted.

Chapter 3 is a review of literature that is relevant to the background and argument of the
research process. The research topic is closely linked to the existing body of knowledge
surrounding the regulation and design of public transport systems and interchanges, and
this chapter critically considers relevant texts, both in regulation and design, and their links
to the research argument.

Chapter 4 presents the evaluation framework that arises from a conceptual understanding
of the process of interchange, and the associated interchange facility, as seen from the
point of view of the person performing interchange. It describes the types of users that
utilise interchanges, the functional components of interchanges, the act of interchange
and obstacles that users may encounter while performing interchange. The concepts
developed in this chapter form the basis of the data collection instrument, which is
included at the end of the chapter.

Chapter 5 contains the findings of the fieldwork, which investigated the functioning of
selected interchanges in Cape Town, Curitiba and Sao Paulo. This chapter summarises
the data that was gathered through the application of the data collection instrument —
complete findings for all sites, as captured with the data collection instrument, are
contained in the Appendix. This chapter concludes with a comparison between the
findings in the different cities.

Chapter 6 draws together the research argument into recommendations and conclusions.
It responds to the questions set out in the aims of the research, compares the findings in
the literature to those of the fieldwork and suggests how differences in regulation and
practice could be reconciled. It also outlines topics for further research that could not be
undertaken as part of this project, but which would support and extend the central
argument presented herein.

The list of terms commonly used in the document, the research references and the
Appendix can be found at the end of the document The Appendix contains the
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completed data collection sheets and photographs for all the sites that were visited, and is
presented in the form of a compact disc inside the back cover.

INTRODUCTION



11

2. RESEARCH METHOD

21 INTRODUCTION

The purpose of this study was to determine the experience of users while transferring
between public transport services or vehicles of the same service at public transport
interchanges in Cape Town. The following three questions guided the research:

« What direction does the regulatory and planning environment give to the design
and planning of public transport interchanges?

« What is interchange when observed from the point of view of the user?

« What lessons for improving interchange design and planning in Cape Town can be
leamt from comparable interchanges in other cities?

In order to answer the research questions two research strategies were followed. The first
strategy was a literature review; the second was empirical research in the form of case
study investigations. This chapter contains a discussion of these strategies, thus
answering the question: How was the research done?

2.2 LITERATURE REVIEW

A literature survey was undertaken to answer the first research question about the
direction provided by the regulatory and planning institutions to the design and planning of
interchanges. In order to respond to this question, information was required in two fields,
namely public transport policy, and guidelines for the design and planning of public
transport interchanges.

The first field of survey was thus existing policy guiding the provision of public transport
systems and public transport interchanges at the different levels of government.
Extensive intemet and library searches were conducted to obtain such literature. A
number of complete policy documents were identified and sourced through internet
searches that led to the websites of national and local govermment departments
concerned with transport. The most productive library search was in the archives of
papers submitted to the Southemn African Transport Conference (SATC). Some of these
papers were produced by various South African departments of transport and others by
transport practitioners, and were either direct presentations of policy documents, or
contained references to policy documents. In cases where such indirect references
existed, or where internet searches only resulted in the identification of the titles of policy
documents but not the contents thereof, interviews with transport practitioners and
academics permitted the sourcing of hard copies of a number of these documents.

The second field of survey was literature guiding the planning and design of public
transport interchanges or facilities. Library searches identified literature that contained
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information on the spatial and urban design qualities of public transport facilities and the
role of public transport interchanges in transport systems. Intemet and library searches
and interviews with public officials provided the titles of guidelines for the design and
planning of public transport facilities and interchanges that are in general use at present,
and subsequent interviews with practitioners and academics provided access to hard
copies.

Keywords that were used frequently in the literature survey included:

Transport policy, public transport policy, department of transport, transport white paper,
interchange, public transport interchanges, public transport facilities, public transport
transfer facilities, modal integration, and design and planning guidelines for public
transport facilities, interchanges, modal interchanges and transfer facilities.

The results of the literature survey are presented in Chapter 3 of this dissertation.

2.3 EMPIRICAL RESEARCH: CASE STUDIES

A qualitative research strategy was selected since the purpose of the research was to
obtain detailed and rich knowledge of a specific topic (Miller & Salkind 2002: 143). This
purpose would not have been fulfilled by a quantitative strategy. In the case of this
dissertation, the knowledge to be collected was required to allow for an in depth
understanding of the experience of the range of users during all stages of the transfer
process that takes place at a public transport interchange in different locations, therefore
answering the second and third research question:

« What is interchange when observed from the point of view of the user?

» What lessons for improving interchange design and planning in Cape Town can be
leamnt from comparable interchanges in other cities?

To obtain the knowledge that was necessary to answer these questions, case studies
were undertaken at a limited number of public transport interchange sites. A case is
defined as a system bounded by time and place and may be a programme, an event, an
activity or individuals (Miller & Salkind 2002: 163). In this study, the case was the event of
user transfer between one service or vehicle and another that took place at public
transport interchanges. The case study methodology was particularly suited to this
investigation as it entailed the development of detailed, intensive knowledge about a small
number of related cases in their particular contexts (Robson 2002: 89).

2.3.1 Site Selection

The sites to be studied were selected through purposive sampling, as opposed to random
sampling. This was due to practical considerations — the researcher only had the capacity
to document a limited number of study sites, but these sites were judged to be

RESEARCH METHOD



13

representative of the user experience at interchanges in general (Miller & Salkind 2002:
53). In order to foom a more comprehensive view of the experience of users at
interchanges, the study proposed to compare the findings at sites in Cape Town to those
in comparable cities elsewhere in the world.

Firstly the criteria for selecting particular interchanges were identified. This study
developed from a need for effective interchange facilities at the nodes where trunk and
feeder public transport services meet. In order to respond to this need, cases would be
selected at such points of integration to highlight what problems are -currently
experienced. User volume was the other main informant in the selection process of
individual interchanges. An interchange with a high volume of users might highlight a
greater range of issues affecting the user experience than one with a low volume, and
thus the results at the former would be more informative.

in terms of the selection of a particular country, Brazil was chosen, since the
socioeconomic standing of that country was at the same level as that of South Africa. The
planned transport networks for South African cities, incorporating trunk and feeder
services, were also similar to that of certain Brazilian cities, as interviews with officials and
practitioners confirmed. The criteria for city selection flowed from this: Curitiba’s transport
system planning and operations served as an example of what South African urban
transport policy aimed to achieve, i.e. Curitiba had a hybrid bus rapid transport system
functioning on trunk and feeder lines and an integrated transport planning authority. Sao
Paulo had a modally fragmented planning and operational structure that reflected the
institutional structure and modally diverse trunk and feeder transport network of Cape
Town. In order to limit the number of interchanges that were documented, officials in the
respective cities were interviewed and, based on their knowledge of the order of user
volumes utilising those particular facilities and the trunk-feeder requirement outlined
above, the final selection of three comparable cases per city was made.

2.3.2 Data Collection Instrument

The information that was to be gathered with the data collection instrument had to be a
comprehensive reflection of the user transfer experience at interchanges. Subsequently,
it was necessary to select a data collection instrument. it had to allow for the collection of
information about the range of elements that influence the user transfer experience.
However, before an instrument could be selected, it was necessary to develop a more
detailed understanding of these elements. This was done by identifying the types of users
who utilise interchanges, the functional components of interchanges, the tasks that users
perform during transfers and the physical and information provision obstacles affecting
user transfers, as described in Chapter 4. Through this process it became evident that it
was not only the user's experience that should be documented, but also the institutions
that managed and operated the public transport networks and interchange facilities or
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their modal components, the types of public transport services and vehicles serving the
interchanges, the accessibility and wayfinding characteristics of interchanges and
transport services, and the available amenities that influence the user's experience. No
pre-existent instrument could be identified that would be useful for this research. Thus an
instrument was designed to collect data on the identified elements through interviews,
observations, visual material and documents (Miller & Salkind 2002: 163).

Interviews with interchange officials and public transport operations staff on site provided
data on the details and organisation of the institutions that managed and operated the
interchanges and public transport services. Structured observations (Neumann 1994:
263-264) were used to document the accessibility and wayfinding characteristics of
interchanges and public transport services and amenities available to users and staff at
interchanges. Visual matenal, in the form of photographs, documented the general
appearance of interchanges and public transport services, while also supporting the
structured observation by documenting accessibility and wayfinding characteristics and
the appearance of amenities. Lastly documents, in the form of brochures, pamphlets, and
books, were collected detailing the nature of the respective public transport networks and
management and operational institutions, as well as layout plans and aerial photographs
of the interchanges.

Once the data collection instrument was applied to the case study sites, it was refined to
take into account details that were not initially covered. It was found that no allowance
was made for documenting the presence or absence of management facilities at
interchanges, and this change was subsequently incorporated in the instrument. Also,
after application of the instrument, it was found that data was being collected that was not
required to address the research questions, and the instrument was suitably adjusted.
The data collection instrument is presented at the end of Chapter 4 of this dissertation,
and the complete findings for all the sites can be found in the Appendix.

2.3.3 Role of the Researcher

Besides undertaking the literature review and developing the data collection instrument |,
as the researcher in this project, also applied the data collection instrument. In order to
collect the data, it was necessary to observe public transport users while performing
transfers, as well as the context within which the transfers occurred, i.e. public transport
interchanges. | adopted the role of marginal participant observer at each of the study
sites, a term which is used in ethnographic studies to describe a research role involving
direct, i.e. on site, observation of human activities in the context in which they take place
(Robson 2002: 310, 318). In the field of transport this activity is often referred to as a
visual audit, although, in the context of this study, the data collection process involved
thoroughly structured, on-site assessments, as opposed to a desktop review of such sites.
A number of actions were necessary on my part before data could be collected in this
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manner. The sequence of these actions, including the actual data collection process, is
described below.

| was already familiar with the public transport network and a number of interchanges in
Cape Town, and the public transport network of Sao Paulo, before commencing with this
research project. Thus a large number of the elements influencing the user experience
during transfer were already known to me or observed through personal experience in the
respective public transport systems. The data collection instrument was based on this
knowledge, which also forms the basis of the content presented in Chapter 4. After the
instrument was designed, the case study sites had to be selected at which the instrument
was to be applied. Since the time allocated for travel to Brazil commenced very soon after
the completion of the design of the instrument | decided to commence with data collection
in Brazil.

Before departure to the first destination, Sao Paulo, | had arranged contact with the
agency managing bus terminals in the municipal area (Socicam). After arrival, and in
collaboration with officials from this organisation, | identified three interchange sites that fit
the desired criteria. These officials also obtained the mandatory permission from the
agency managing the buses at the bus component of the interchanges (SPTrans) for my
visits, and thereafter accompanied me to the first site to introduce me to the staff and
allow me to collect the data. On the following day | made my way to the remaining two
bus facilities to apply the instrument. However, each of these sites also had a separately
managed rail component, two overground and one underground. | had to obtain separate
permission from each operating agency (CPTM and Metro, respectively) to collect data.
At the underground station | showed a letter of permission that | had collected from the
central Metro office and was allowed to collect the data unaccompanied, while an official
from CPTM met me at the one overground site and also accompanied me to the other site
to collect data, without any need for official documentation.

In Curitiba, | obtained the details of the central urban planning authority, IPPUC, and
received a briefing about the functioning and history of the public transport system of the
city. Thereafter, IPPUC officials put me in touch with an official at URBS, the central
transport management agency, who that same day helped me to identify appropriate
study sites and arranged for a group of URBS terminal inspectors to transport me to the
three study sites the following day to collect data.

Upon returning to Cape Town, | contacted officials at the public transport branch of the
municipality, who assisted me in identifying suitable interchange sites and provided me
with a letter permitting me to collect data at the minibus and bus components of those
sites. Each site also had a separately managed rail component, and | contacted the
management agency (Metrorail) to obtain the required letter of permission to collect data
at the rail facilities. | visited each of the three sites on consecutive days, and collected
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data for all components of the interchange on the same day. This was in line with my
experience in Sao Paulo: because the modes were managed and operated by separate
institutions in that city (as in Cape Town), having access to the bus facilities did not
automatically imply that | could collect data at the adjacent rail station. In the end | had to
revisit each site in Sao Paulo to document the rail component, since | did not arrange
access in advance via the two rail service operators. Thus | adjusted my approach in
Cape Town accordingly by first identifying all the relevant operators, and then obtaining
advance permission to collect data for all modes on the same day. Once permission was
arranged, data collection proceeded as follows: at two of the bus and minibus facilities |
identified myself to the highest ranking official, after which a guard accompanied me while
collecting data, while at the third interchange | was unaccompanied as there was no
management staff present. At all the rail facilities, after identification to the station
manager, | was allowed to collect data unaccompanied.

Once all the data was collected, the findings of each study site was compiled and
arranged in tables that allowed for comparison between the corresponding elements of
each interchange. The findings and the comparative tablés can be found in Chapter 5.
The ultimate aim of this research project was to provide recommendations on how to
improve the user experience during transfer at public transport interchanges. When the
collective findings of the empirical research (that reflected the reality of interchanges)
were compared to the results of the literature review (that reflected the theoretical, or
planned, role of interchanges), it allowed certain conclusions and recommendations to be
drawn. These conclusions and recommendations are presented in Chapter 6.

24 CONCLUSION

This chapter has discussed the two strategies that were followed to answer the research
questions posed in the first chapter. The first strategy, to undertake a literature review,
was developed to address the question on the policy and guidance that governs the
provision of interchanges. The results of the literature review can be found in the next
chapter. The second strategy, to conduct empirical research, was aimed at the second
and third research questions, i.e. interchange as a process undertaken by a public
transport user, and the comparability of data from various sites. These results are
presented in Chapter 4.
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3. LITERATURE REVIEW: POLICY AND GUIDELINES

3.1 INTRODUCTION

The purpose of this chapter is to describe the results of the first research strategy, i.e. a
literature review, that was undertaken to answer the first research question: What
direction does the regulatory and planning environment give to the design and planning of
public transport interchanges? In order to respond to this question, this chapter reviews,
in two parts, existing literature that relates to public transport interchanges. The first
section of this chapter investigates public transport policy. South African public transport
policy guides the aims and format of public transport networks through various documents
produced at the national, provincial and local levels of government. These policies also
provide input into the importance of the interchange as a critical part of the overall public
transport system, and this assumption is tested in this section. The second main section
of this chapter examines the content of existing guideline documents that direct the
physical design and planning of interchanges. Various relevant documents that have
been produced locally are presented to provide a broad view of the typical considerations
that are taken into account when public transport facilities or interchanges are designed.
Finally, a number of discrepancies and recurrent issues are brought to light in a
systematic review of these guidelines against the background of the policy presented in
the first section, and these are outlined in the conclusion to this chapter.

3.2 PUBLIC TRANSPORT POLICY

The policy documents that are presented in this section express the policy ideals for
public transport systems and their components, including interchanges. There are a
number of themes that recur in these documents, which directly or indirectly have an
impact on the current functioning of interchanges but also affect the future importance and
role of interchange facilities. The documents are grouped according to the level of
government at which they are produced - firstly national, then provincial, and lastly at the
local level of government, with an integrated summary at the end.

3.2.1 Draft Strategy to Accelerate Public Transport implementation via a
Win-Win-Win Partnership between Government, Existing Operators &
Labour

(RSA-NDT 2006a)

The strategic vision for public transport, as presented at the outset of this document, is “to
transform public transport service delivery away from operator-controlled, commuter
based, uni-modal routes, to user-oriented, publicly controlled, fully integrated, mass rapid
public transport networks,” (RSA-NDT 2006a: 1). It continues by saying that such a
public transport network should be delivered as an inter-modal system with good quality
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services organised along city-wide corridors, in contrast to the existing modally-based
public transport services (RSA-NDT 2006a: 6-7). In these statements it recognises a
widespread problem that exists in public transport: that South African cities have modes
that operate in isolation from one another, as opposed to a unified public transport
network, and that such a system favours individual modal requirements over those of the
actual end user of public transport.

3.2.2 National Land Transport Strategic Framework 2006-2011
(RSA-NDT 2006b)

The strategic framework states that public transport should receive higher priority than
private transport. This reflects a shift in mindset away from supply-driven to demand-
driven transport systems, but achieving this requires greater integration and cooperation
between the three spheres of government. Transport plans should focus on integration in
the planning of transport infrastructure and facilities and public transport services,
amongst others, while also enhancing access to public transport services and facilities,
including access for persons with disabilities. The document is ailso very clear about the
importance of the recapitalisation of all road-based public transport modes, or in other
words, a move away from mode-based transport to an integrated public transport network
(RSA-NDT 2006b: 3-5).

3.2.3 Public Transport Strategy
(RSA-NDT 2007a)

The national strategy that provides direction for public transport provision outlines a
number of desired elements in the public transport systems in the six metropolitan cities in
South Africa, of which Cape Town is one. integrated public transport service networks
must deliver a user-friendly, high-quality system aimed at both public transport and current
car users, operated by public entities (municipalities) rather than private operators. High
speed road-based services will be delivered through dedicated travel ways in corridors,
enclosed stations with payment before boarding, real-time travel information and at-grade
boarding facilities onto vehicles, with feeder services that integrate directly with the main
lines without the need to pay an additional fare. in such a trunk and feeder service the
particular mode that offers the service will be rendered insignificant as all elements should
operate as one entity, or system. However, the document states that networks should aim
to minimise transfers through direct routing between nodes, which implies that transfers
should not occur outside of nodes. Other infrastructural requirements include depots for
vehicles over and above stations and terminals, while the latter two would be designed to
be attractive, secure and easily accessible to all users (RSA-NDT 2007a: 5-7).

LITERATURE REVIEW: POLICY AND GUIDELINES



19

3.2.4 Public Transport Action Plan, Phase 1 (2007-2010): Catalytic
Integrated Rapid Public Transport Projects

(RSA-NDT 2007b)

The Action Plan sets out in more detail the aims of the Public Transport Strategy
document presented above (RSA-NDT 2007a). |t reiterates the need for high service
standards for a unified rail- and road-based public transport system, including integrated
fare payment and free transfers, aftractive station precincts and facilities, modem
vehicles, a secure transport environment and good customer service. Two of the most
critical points that the document raises are the following: the first is that municipality will
act as the single authority that procures all aspects of public transport infrastructure
provision and manages the transport operators; the second is that “[tjhe focus of these
networks is on the USER [original capitalisation],” which includes safety, security,
cleanliness, reliability, comfort and image (RSA-NDT 2007b: 16-22). It leaves little doubt
that a modally based, operator-controlled network is not desirable, and places
considerable pressure on the local governments to increase their managerial capacity to
address the status quo.

3.2.5 The Transformation of Scheduled Services in the City of Cape Town:
Phase One

(PGWC-DTPW 2005)

The transformation charter for the City of Cape Town proposes a network structure for
public transport that embraces four types of services: trunk (or “core™) routes that run
along corridors, which includes existing rail corridors; feeder and distributor routes that
connect communities to the trunk routes; express (or “direct”) services that follow trunk
routes, but reduce the need for transfers; and direct services outside the trunk corridors.
In order to ensure full integration between these routes the charter calls for an integrated,
electronic fare collection system where fares are collected before boarding vehicles.
Additionally, it aims to include users that are often left stranded in the current network:
leamers and passengers with special needs. Perhaps the most urgent, and chalienging,
intervention in the proposed system is the requirement that current minibuses be
scheduled and merged with bus services into one, quality-controlled operation (PGWC-
DTPW 2005: i-v, xvi-xviii). All the aforementioned proposals will most certainly have
large-scale impacts on current infrastructure — it calls for truly universal accessibility, a
major rethink of the role and nature of interchange facilities as primary transfer, fare
collection and security points, and potential redundancy of duplicated facilities due to
previous modally fragmented ranks, termini and stations.
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3.2.6 State of Cape Town 2006 — Development Issues in Cape Town
(CCT 2006a)

In the face of a public transport system that lacks modal integration and good security and
cannot compete with growing private car usage, the report suggests the establishment of
a metropolitan transport authority that would better coordinate the actions of stakeholders.
The report admits that large-scale upgrading and expansion of the city's public transport
system is required to elevate the level of transport service so that it becomes a viable
alternative to private car travel. It also states that important commercial and industrial
nodes (including the city centre) should be connected by public transport to increase
accessibility to employment opportunities (CCT 2006a: 50-53). While these statements
are quite general, the terminology used echoes that of other policy documents in support
of nodes that are linked by public transport. Of particular importance though, is the
mention of a citywide transport authority: without integrated action at the strategic and
planning end of the transport system, integration of actual operations might not be
achievable or sustainable.

3.2.7 Integrated Transport Plan for the City of Cape Town — 2006-2011
(CCT 2006c¢)

A number of issues and policies relating to public transport are listed in the Integrated
Transport Plan (these are duplicated in the subsequent Public Transport Plan (CCT
2006d) and thus not presented separately). The Plan largely reiterates the aims of
various other policy documents. Amongst these ideals is a call for an overarching
transport authority (104), the restructuring of existing bus and minibus services into a
unified trunk and feeder-distributor system, “seamless” transfers between the different
levels of services aided particularly by integrated fare management, and better matching
of modes to service volumes, i.e. vehicles that respond to user demand rather than user
demand having to fit into inappropriately sized vehicles. The needs of all users should be
met, and, mentioned separately, persons with special needs should also be able to gain
access to transport (CCT 2006¢c: 114-117).

The Plan recognises some important network capacity issues, which have an impact on
interchange provision. Rail serves a wide range of destinations and socio-economic
areas, but does not act on its strategic existing corridor positioning, as falling patronage
indicates. This is partially explained by the lack or cooperation between the nationally
regulated rail agency and the regulators of the minibus and bus modes. Buses offer
widespread services but there are on average very few vehicles, and by extension
passengers, per route; buses run feeder services that would be better addressed by
smaller vehicles; and bus routes duplicate to a large extent both rail and minibus routes.
Minibuses, in contrast to buses, offer too many vehicles on a large number of routes while
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also carrying very high volumes unsuited to their small capacity (CCT 2006¢: 109 -113).
Reflecting the non-integrated planning evident within each mode at present, the document
deals with the role of rail comridors (CCT 2006c: 119-120) as a wholly separate
consideration from the restructuring of public transport services (CCT 2006¢c: 120-124).

3.2.8 Summary of Findings in Policy Documents

There is a question that the policy review has answered only indirectly: What is the
relevance of policy to the planning and design of public transport interchanges? From the
literature it is clear that regulatory agencies wish to move from a modally based mindset to
a model based on the needs of the user. This necessitates the integration of modes and
facilities, which are cumrently individually managed and implemented, into a fully
functional, integrated system managed by a single authority operating at the local
government level. The envisaged system will rely on high-volume trunk routes, from
which feeder and distribution services radiate. The nodes where these two structural
services meet (which can be nothing other than interchanges) will cater for large numbers
of users and the activities related to their presence. Transfer at these nodes will be
seamless, in other words barriers that prevent accessibility for all users need to be
removed. This will be achieved by a single fare management and collection system that
speeds up transfer and increases user-friendiiness, and the removal of physical obstacles
that will allow all users, regardiess of their level of personal mobility, to successfully utilise
public transport services and all facilities that provide access to such services.

Though various problems are highlighted in the policy documents, they recognise that the
above aims have to be achieved if public transport is to serve all users effectively, starting
with integration of the entities that manage all public transport functions. Furthermore,
physical integration between modes will become increasingly important if policy is to
achieve its ultimate goal, which is summarised in a presentation from the National
Department of Transport as “[the] phased implementation of a single, user-responsive,
publicly planned and controlled system, that integrates routes into a mult-modal mass
rapid public transport network, and provides maximum accessibility and coverage in a city
or district for all citizens,” (Pillay & Seedat 2007: 5). The broader ideals for the public
transport system are evident, but public transport policy does not seem to give a clear
indication of the role of interchange facilities within such a system. What regulatory
guidelines exist that inform the development and physical aspects of public transport
interchanges? The following section responds to this question by citing guidelines for the
design and pianning of public transport facilities.

3.3 PUBLIC TRANSPORT FACILITY PLANNING AND DESIGN GUIDELINES

There are a number of guideline documents that inform the planning and design of public
transport facilities in South Africa. This section reviews a selection of these documents
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that are either some years old, but still in regular use, or that have been produced recently
to complement or replace the older guidelines. The guidelines were produced at both the
national and the local levels of government and are arranged here in chronological order,
from the earliest to the most recent.

3.3.1 Bus Terminals and Bus Stations: Planning and Design Guidelines
(RSA-NDT 1985)

This report is perhaps the first comprehensive, locally produced document that deals with
the design of public transport facilities, albeit only for use when designing for buses. The
bulk of the document focuses on accommodating the bus as design vehicle, i.e. providing
adequate loading berths in a range of layouts, circulation and tuming space, passing
lanes and holding spaces, and the like, along a hierarchical arrangement dependent upon
bus and pedestrian volumes and location. It does not deal in detail with the requirements
of users. It recommends, for instance, “that pedestrian circulation and flow should be
considered at a very early stage and should exercise a pnme influence on the choice of
layout or a terminal,” and that “[e]very effort should be made to enable walkways to follow
the natural pedestrian paths,” (RSA-NDT 1985: vii) but does not offer any further direction
on how this should be achieved. The way in which user needs influence the facility layout
is only defined in terms of possible safety conflicts with buses and an awareness of
existing desire lines. Under user requirements, it lists considerations in the choice of
queuing arrangements, levels of service (or spatial allocation) at boarding platforms and
walkways, the need for staircases, escalators and bridges, design volumes, pedestrian
circulation and control, and sheltering and roofing. The functioning of bus terminals are
largely determined through technical specifications that do not reflect the quality of the
user experience, nor is the provision of amenities such as park-and-ride, toilets, service
information and vending seen as being central to fulfilling the needs of users. The quality
or characteristics of the links between terminal components are not described, even
though the presence of such links is recognised, as demonstrated in Figure 3.1 below.
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With regards to the then budding minibus-taxi industry. the repoa advises separation of
the respective facilities to minimise circulation conflict, but that all facilities should be
equally accessible. Where there is a bus-rail transfer point, it recognises that modal
transfer is unpopular with users; hence the design of such facilities should provide a
sufficiert degree of convenience for the users, with fare integration and proper
management, security and cleansing also being desiratle. The link between bus and rail
should also provide adequate shelter and be surfaced and well drained. In the end it is
clear that the guidelines are not intended to provide direction for integeation with other
mades, but rather on the internal considerations for designing terminal and station
facilities to accommaodate a single type of vehicle, that is. the standard high-flaor bus.
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3.3.2 Guidelines for the Design of Combi Taxi Facilities
{RSA-NDT t980a)

The national guidelines for combi taxis {i.e. minibuses) arose out of a need to provide
facilities specifically for vehicles with different parameters to buses, that is, of a smaller
standard size, operating on an unschedufed basis and regulated internally. Besides this
distinction these guidelines are largely a duplication of the guidelines for buses in terms of
structure and zontent. Whereas mention is made of the need to integrate the provision of
minibus facilities with other transport planning activities due to the need far interchange
between different modes. the sofution given is to provide separate facilities for each mode,
with a2 minimum of management of the passenger transfer in between. [n the example
given of such a multi-modal transfer facility at Retreat station in Cape Town (Figure 3.2},
zebra crossings at street level and close proximity appear to be the only attemptz at
integration.
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Figure 3 2° Bus-rai-combi taxs transfer faclity {Retreat, Cape Town)

The document urges that the needs of the passenger. operator and community should be
identified, but the design objectives cenfre on the safety and accommaodation
requirements of the vehicle. The scope of passenger considerations is limited: user
convenience and safety is to be achieved by minimising walking digtances and
pazsenger-vehicle conflict, and the design of the facility is determined by queue lengths,
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waiting times, walking distances and numbers of transfers. As in the guidelines for bus
facilities, there is a list of amenities that could be included in a facility. However, here it is
stated that this is for the comfort and convenience of passengers and vehicle drivers,
even though such provision should be balanced with the amount of space that is required.
Ultimately, it is not amenities or user convenience that determines the size of a facility, but
rather vehicle and passenger demand for space. Facility design remains a quantitative
consideration, not a qualitative one.

3.3.3 Guidelines for the Provision of User Information at Modal Transfer
Facilities

(RSA-NDT 1990b)

An important component of successful passenger transfers is the provision of information
regarding the transport services operating at a transfer facility and the layout of such a
facility. This report recognises the importance of, and the need to provide, such
information. It gives guidance on the provision of visual, oral, distributive (e.g. system and
route maps) and automated communication aids for a range of users who are categonsed
according to the level of information that is required to utilise a facility and transport
network successfully. These categories are, from lowest to highest level of demand for
information: regular public transport users; regular users who are temporanily travelling in
an unfamiliar part of the city; incidental users who are familiar with the city but not the
public transport system; and visitors who are unfamiliar with both city and transport
system. The guidelines are formulated for able-bodied users, with the needs of users with
disabilities not integrated into the relevant sections and treatments, but rather mentioned
in brief as a separate consideration.

Of perhaps the greatest significance to the design of interchange facilities is the inclusion
of a diagrammatic representation of the path that a user follows when transferring
between different modes or vehicles (Figure 3.3). Even though at the time of the report's
production facilities and operations for each mode were planned in isolation, it shows that
there was cognisance of the need to address the link between modes. It recognises that
comprehensive information provision is one of the basic components of successful modal
interchange, even though operational integration is not seen as a central design
consideration.
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(RSA-NDT 1930b)
Figure 3.3: Interaction of transport modes at transfer facilities

3.3.4 Pedestrian Safety at Public Transport Interchanges
(CCT 2001)

The objective of the report is to provide safety standards at public transport interchanges
and to contribute to creating a safer environment in and around interchanges for the user.
its objectives of attaining safety standards at interchanges and prioritising a safer
environment for interchange users are supported by its clear definition of public transport
interchanges and its primary users. The interchange includes “the core area set aside for
the transfer of passengers, associated holding areas, together with such components of
the surrounding environment where significant identifiable pedestrian access pathways
are present with the walkable catchment area of the interchange,” (CCT 2001: 1). The
interchange user is any person moving within this area on foot, standing or seated while
outside a vehicle, including operating staff and informal traders. The multi-modal
interpretation of the nature and utilisation of interchanges is shown in an accompanying
diagramme (Figure 3.4). The comprehensive point of view means that it is possible to
analyse and influence the entire user experience while at the interchange or when
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The main safety issues that are investigated are pedestrian-vehicle conflicts (at-grade
crossings or where obstacles or lack of space force users to walk in 2 roadway), personal
safety (e.g. lack of universal accessibility. poor guidance information and security risks)
and emergency situations. A visual audit at the Wynberg interchange, which served as a
pilot study. confirmed that many of these issues werg poorly addressed. especially when
all the functional parts were seen as belonging to a single facility that aims to expedite the
movement and transfer of users. Perhaps the most significant fact to emerge from the
audit was that inkages between modes did not accommodate all users. with almost all
tinks being podrly lit, inadequately surfaced and generally unsafe.
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3.3.5 Planning and Design Guidelines for Public Transport Interchanges in
Gauteng

(GPG-DPTRW 2002)

In the introduction to the guidelines the importance of high quality interchange is
recognised as a crucial part of a successful public transport system and of successful
integration. Integrated transport, it states, encompasses integration within and between
different modes for easy user transfer and modal functioning, but also integration between
transport and land use planning, the environment, and policies for education, social
upliftment and health. Even though integration is a central focus of policy, the report
acknowledges that this is not reflected in public transport operations. The guidelines were
developed in response to the following needs that emerged from consultations with
officials:

= To ensure that appropriate stakeholiders were involved in planning and design
= To ensure the proper estimation of passenger demand and correct levels of service

= To ensure a balance between transportation elements, urban design, architecture and
commercial opportunities

=« To ensure that passengers are the central design focus

= To ensure that interchanges are people-oriented sites. This was in response to the
oversupply of loading bays and thus the increased presence of vehicles informally
parked at interchanges.

= To provide an operational management pian
= To provide for new design vehicles

Other issues were the inclusion of safety and security provision in the planning phase, a
need for more standardisation and less inconsistency, and clear consuitation and approval
procedures. The latter two issues might be explained by each mode and operating
authority having essentially its own set of planning guidelines, with little direction given in
case of overiapping responsibilities, as is the case at interchanges.

However, in contrast to the objectives of the report, as stated above, there is no guidance
given as to how integration between. modes should be achieved or managed, nor is there
an attempt to examine or control the experience of the user while transferring between
modes. The guideline information consists mainly of content reproduced from existing
mode-specific guidelines: bus guidelines (RSA-NDT 1985 reviewed above), minibus
guidelines (RSA-NDT 1990a reviewed above), national pedestrian and bicycle facility
guidelines and South African Rail Commuter Corporation (SARCC) station design
documentation. The problems inherent in the respective guidelines are thus carried over,
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i.e. a modal bias, a focus on specific vehicles and a lack of guidance on the transfer
process, on integration and on qualitative criteria governing the user experience.

3.3.6 Design Guidelines for Public Transport Facilities
(CCT 2005b)

The document provides guidelines for the planning and design of public transport facilities
in Cape Town. It has four central themes: to establish an approach to public transport
facility design that views it in its total urban context, to consider the needs of new vehicles
as required by the government-driven vehicle recapitalisation process, to leamn from the
experience of recently designed facilities, and to focus on the needs of the pedestrian as
the primary designh component of public transport facilities. It recognises that there are a
number of components that constitute an interchange:

= Vehicular layout — access and circulation, interchange operations, civil infrastructure

= Pedestrian space, circulation and facilities — circulation, loading, shelter, building
structures, landscaping, fumiture, lighting

« Trading — formal trading with storage facilities, refuse storage, informal trading
cotresponding to pedestrian presence

= Signage — information, communication

= Management — management, staff, security, disaster control, maintenance, cleaning,
refuse storage and collection

The document offers a thorough analysis of existing facilities based on these components.
Issues emerging from the analysis are then addressed in the guidelines that it generates,
and in the pilot project in which it engages. The most notable problems are that facilities
are not flexible enough to deal with changes in vehicle supply and passenger demand and
would require modifications, substantial trading is generated by users but encroaches on
user movement, vehicles encroach into pedestrian space and loading platforms are often
too narrow for safe boarding and waiting, universal accessibility is not provided
throughout, there is inadequate shelter against rain, bicycles are very poorly
accommodated, and information and wayfinding are not provided in a comprehensive
manner.

Even though the guidelines offer substantial input on qualitative issues affecting the user
experience, they are still vehicle-specific and might thus not offer the flexibility that the
document admits is necessary. This might be explained to some extent by the fact that
the document relies strongly on input from the national bus (RSA-NDT 1985) and minibus
(RSA-NDT 1990a) facility guidelines and the Gauteng interchange planning and design
guidelines (GPG-DPTRW 2002). It also does not address modal integration: the
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guidelines cover road-based modes by vehicle size, while omitting rail entirely, with no
input on the management of the user transfer process between modes. Indeed,
interchange operations, as defined in the text, are a function of vehicular layout and not
pedestrian movement. These problems reflect the reality that public transport practice
and institutions continue to be mode-based, as opposed to policy that clearly prioritises
the user.

3.3.7 Summary of Findings in Guideline Documents

There is some progression visible in the mindset of public transport if one looks at the
locally produced guidelines reviewed above, from the first national guidelines for bus
facilities to the latest guidelines for public transport facilities. While the earliest documents
are specifically mode-based and deal only very briefly, if at all, with linkages to other
modes to which passengers might wish to transfer, the latter clearly include more than
one mode in their analyses and recommendations. It is also evident that there is a need
to better integrate the management of, and planning for, all modes present at an
interchange in order to improve the user's experience of the facility. Also, from an overt
technical orientation in the earlier documents that deals mainly with supply and demand of
vehicles and passengers, the scope has been significantly broadened to include many
qualitative aspects of public transport facilities, such as guidance on how to create
attractive facilities and also on how to unlock the social and economic potential inherent in
larger facilities and the importance of effective universal access provision.

There are, however, also some major issues that belie the apparent progression. Each
successive document reproduces to a very large extent the contents, and thus inherently
the flaws, of the previous guidelines. Universal accessibility remains an add-on feature,
instead of being an inherent part of the design process. The facilities continue to be
designed around specific standard design vehicles, limiting the ability of facilities to
accommodate different vehicles in future. Also, the diagrammes presented in the text
illustrate that from the very first there was a realisation that one mode is linked to other
modes, but even in the most recent document, the Guidelines for Public Transport
Facilities in Cape Town (CCT 2005b), there is still no indication of how the linkages
between modes and the layout of interchanges can be improved to better accommodate
the needs of the user during transfer. The title of this document is also somewhat
misleading in that it does not deal at all with the design of rail facilities, even with rail being
a prominent component of Cape Town's public transport network.

The mindset continues to be internally focussed on each mode as a separate entity. it is
ironic that the continued separation of modes and the focus on vehicular design that is
evident in the guidelines in reality force users to weave between vehicles at and around
public transport facilities and add to potential conflict points, while the same guidelines
(e.g. CCT 1990a: 10-4) also proclaim pedestrian safety as a primary design consideration.
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When modes co-locate to enable transfer between them they are readily called
interchanges, but there is littte guidance for, or management of, the actual act of
interchange. That is, the entire trip that the user makes from the time of alighting from
one mode or vehicle to the boarding of another mode or vehicle, including the information
necessary to complete such a trip and the obstacles that a user might encounter while
making the trip.

3.4 CONCLUSION

This chapter has highlighted two components of the argument presented in this
dissertation. The first component consists of regulation, in the form of public policy, that
stipulates the aims and ideals towards which public transport provision in South Africa
should strive. In particular, public transport policy outlines the role that interchanges play
as the nodes at which transfer between the various envisaged public transport services
occur, and provides an indication of the planned measures aimed at making the public
transport system more efficient. These measures, as outlined in this chapter, include a
transport system that prioritises the user over the vehicle, integrating the different planning
and operating bodies into one structure that collectively manages and operates a network
of trunk and feeder services, the development of a single interoperable fare collection
system, and the provision of comprehensive universal accessibility. All these measures
directly or indirectly affect the way in which interchanges work.

The second component of the argument is based on the guidelines that currently direct
the planning and design of interchanges in South African cities. There is an array of
documents produced at both the national and local levels of government that provide a
common source of reference for the planning authority and practitioner alike when
developing public transport facilities. As illustrated in this chapter, each document tends
to build on the contents of the preceding document, adding refinements and broadening
the scope of the guidance provided. However, even the most recent of these documents
does not reflect the thrust of public transport policy, that is, a public transport system that
provides integration across all modes for all users. Perhaps the most comprehensive
guideline document to date, the Planning and Design Guidelines for Public Transport
interchanges in Gauteng (GPG-DPTRW 2002), both states and illustrates the problem. it
states that, while policy and transport plans alike have supported modal integration for a
number of years, there is no clear understanding of what modal integration and
interchange is in practice. Because users are naturally opposed to transferring between
modes or vehicles (GPG-DPTRW 2002: 6), the guidelines were developed to target and
improve the quality of interchange design and planning. However, these guidelines are
essentially a collection of the older vehicle-specific guidelines. Thus, they are highly
mode- and vehicle-specific, lack consistent and integrated content that could guide a
planner to provide an improved transfer experience for the user, especially when it comes
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to layouts of interchanges and the relationships between different modes that could
_reduce vehicle-user conflict, and ultimately fail to reach the stated objective.

If policy requires that public transport facilities are user-oriented, but existing guidelines
are dominated by the needs of the vehicle, then what is the actual experience of the user
during transfer at an interchange facility? The empirical research that was undertaken as
the second research strategy of this project, in the form of a comparative case study,
responds to this question. The findings of the empirical research are described in the
following two chapters. Chapter 4 describes the process that ultimately led to the
development of the data collection instrument, while Chapter 5 presents the findings that
emerged from the application of the data collection instrument at the study sites.
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4. CONCEPTUALISING AND EVALUATING INTERCHANGE

41 INTRODUCTION

There are a number of concepts that describe public transport interchanges, and user
transfers in such facilities, that inform an understanding of the user experience at
interchanges. This chapter describes such ‘concepts of interchange’, which include the
user characteristics, functional components, transfer trip chains and obstacles that
describe the user transfer experience at interchanges. This chapter also presents the
criteria for evaluating the user transfer experience that emerged from the
conceptualisation process and the data collection instrument that was developed from
these criteria. The data collection instrument was subsequently applied at all the study
sites, and these findings appear in the next chapter.

4.2 USER CHARACTERISTICS

The national focus on providing a fully integrated, user-oriented (as opposed to a
differentiated, operator controlled) public transport service necessitates an interrogation of
who those users are and what their particular transport needs are (RSA-NDT 2006a: 1).
The entire range of users should be able to utilise all facilities and vehicles in an
integrated public transport system, and this includes public transport interchange facilities.
Thus the design of interchanges, and an analysis of which obstacles they present to
effective modal transfer, must take into account the full scope of user characteristics and
needs.

Contemporary concepts in integrated transport, such as universal accessibility, disability
integration for people with disabilities and transport disadvantage, describe the needs of
users who are often marginalised by traditional design and planning in the transport and
urban systems. Users are variously grouped according to disability or disadvantage, as a
novice or experienced user of the transport system, or by life stage - youth, adult, or aged.
As all these concepts aim to be inclusive rather this discriminative, it is not surprising that
there are a number of interrelations between the different user characteristics. However,
to streamline user groups with the analysis of transfer obstacles, user descriptions have
been consolidated into four spheres of ability: physical, sensory, cognitive and financial.
Disabilities become abilities if obstacles are removed (Davies 2005: 2). Thus an
understanding of the types of obstacles that disable users at interchange facilities can
inform design solutions that enable users to transfer effectively.

4.2.1 Physical Ability

Physical ability refers to the level of mobility that is necessary to perform daily tasks.
Physical mobility is determined by an individual's muscular, skeletal and nervous systems.
Examples of users whose mobility is limited through their physical condition are children,
the aged, pregnant women and people living with arthritis, amputation or paralysis.
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Vertical and horizontal dimensions, reach ranges and gradients are important
considerations for this group of users.

4.2.2 Sensory Ability

The senses allow a persons to perceive the surrounding environment, and are often
dominated by vision and hearing. The partially sighted or totally blind and hard of hearing
or profoundly deaf are instances of people living with limited sensory ability. The aged are
often also affected by such disabilities. A reduction in, or loss of, the functioning of these
senses can be accommodated through appropriate signage, lighting, audio indicators,
noise control and surfaces.

4.2.3 Cognitive Ability

A person's cognitive ability allows for interpretation of, and interaction with, his or her
surrounding environment. Intellectual disability, associated with conditions such as autism
or Down's syndrome, and cognitive disability, due to immature or advanced age or head
injury, can restrict a person's environmental understanding. Transport users new to an
area, wishing to change to public transport or unfamiliar with the dominant language also
lack full cognitive ability. Clear signage and information displays at regular intervals,
pictograms instead of text where possible and trained support staff enable these users.

4.2.4 Financial Ability

The financial ability of an individual influences where and how opportunities are accessed.
Users captive to public transport, due to financial limitations, would benefit from trading
and amenities located within or around interchange facilities, as it could condense a
number of trip purposes into one trip. Since interchanges, as the hubs of transport
systems, are the site of concentrated footfalls, they also offer a potentially vast opportunity
for economic development. These opportunities should not, however, interfere with the
process of transfer, which is still the main function of interchanges. (Davies 2005,
Denmark 1998, TCRP 1999: 32-40)

4.3 FUNCTIONAL COMPONENTS OF INTERCHANGES

Public transport interchanges consist of a number of functional components, which can
often aiso be delineated in spatial terms. These components have been conceptualised
from observations at interchange sites in Cape Town and also elaborated from the basic
modal transfer diagrammes presented in the literature review (CCT 2001; RSA-NDT 1985;
RSA-NDT 1990a; RSA-NDT 1990b). The components presented in Figure 4.1 are the
various functional parts of an interchange that a user would utilise during a transfer
between the indicated origins and destinations. It is important to note that, while the name
of a component as used in this dissertation might appear to relate only to formal facilities,
the functional description in the context of this dissertation has a more universal definition.
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The local transport system has a formal and an informal side to it, thus the function is of
greater importance in this dissertation than the name. Hence the platform function is
inherent in the traditional boarding pfafform at a train station, but it ¢an equally be the
sidewalk from which a user boards a minibus. Both instances describe the functional
space where a user would disembark from or embark onto a vehicle. However, this
dissertation is only concerned with the functional components in their application at
interchanges. as cutlined in Figure 4.1 and detailed thereafter.

ORIGIN A

SERVICE A

WETTORISED PLIR IS o
TRASSFORT MODE

AREA
DISEMERRKATIIN

....... | F—

:‘ BITWESM SERVISIS

P s
‘ AMENITIES ]— PLATFORM B

aventies (—f PLATEORM A i

SERVICE C ORIGINC
TRANSFOR” 400F | DESTINATION C

WAL 4
B DING ARES

1 ARDL D WTERCHANCE

—

WOTORISET PLBLE
TRANSHUR | MEDE

DESTINATION B

Figure 4.1 Spatial companents of puhifc fransport inforchanges

4.3.1 Origins / Destinations

These are any ariging ar destinations, distant or in close proximity to an interchange
facility, that are served by motorised and non-moterised transpaort services from such an
imterchange facility.
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4.3.2 Services

This term refers to transport services that serve an interchange. Such a service may be a
line haul or feeder motorised public transport service, operating on a schedule or not, or a
non-motorised service. Non-motorised services connect interchanges to adjacent land
uses and to transport services that do not serve the interchange facility directly, while
motorised services usually serve more distant destination and origins. There are also
private motorised services that operate at interchanges. These are primarily taxis, park
and ride (i.e. a user using his or her car as a feeder up to the interchange and then
transferring onto public transport), and kiss and ride, which is where the driver of a private
car would drop passengers wishing to transfer to public transport outside an interchange.

4.3.3 Platform

This is the area from which embarkation onto and disembarkation from a public transport
service occurs. Waiting for the arrival of public transport vehicles is also an activity that
occurs on platforms. A platform may have access control and perimeter barriers, or offer
unrestricted access to a transport service. A platform may also be fragmented by the
travel paths of the vehicles that provide the transport service into a number of loading
areas. In such cases, the platform would then have walkways, overpasses or
underpasses connecting each loading area to the next.

4.3.4 Concourse

The concourse is the area that connects the different platforms and allows non-motorised
services access to the platforms. The concourse is the area that users have to traverse in
order to change between transport services, but it is not necessarily a discrete place,
especially at informal facilities.

4.3.5 Amenities

Commercial or convenience activities not directly related to modal interchange.
Commercial activities include formal and informal trade, while conveniences might be fare
purchase booths or machines, seating areas, bicycle lockers and rental facilities, storage
lockers, automated teller machines (ATMs), public telephones, public toilets or information
counters, amongst others. These activities occur at various places along the transfer trip
chain, with the possible exception of bicycle amenities, which tend to be in or around the
concourse area close to the non-motorised service access.

44 TASKS DURING TRANSFERS

There are a number of tasks that a user has to perform during a transfer through the
various spatial components of an interchange. These tasks are performed sequentially,
and thus describe trip chains between the different services that serve a particular
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interchange. The findings of a doctoral study at the Netherlands Research School on
Transport, Rail and Logistics (TRAIL) gave an indication of what these tasks were {(Van
der Spek 2002). The aim of that study was te improve the user transfer experience at
interchanges {or 'connectors’. as used in the text) through hypothetical design
infterventions at problematic facilities in Amsterdam. In order to do this, the author
developed an understanding of how a user progresses through different spaces at
different stages of the transfer process. The following diagramme (Figure 4.2), translated
from the onginal Dutch, describes a typical public transport transfer using trunk, feeder
and distributor modes graphically.  In the diagramme, active transfer tasks refer to
movenment, orientation and ticketing, while passive transfer tasks are waiting andg the
utilisation of amenities and commercial facilities.
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Figure 4.2 Basic transfer tnip cham

Even though the diagramme is not comprehensive. it forms a good basis for further
investigation. There may, in fact, be three transfer trip chains that occur in an interchange
facility: a transfer between motorised services (as indicated above), an exit of the
interchange from motorised services [motonsed to non-motorised) and entering the
interchange from a non-motorised service {non-motarised to maotorised).

Since this project is primarily concemad with transfers between motorised services, it will
focus on such trip chains. The trip chains outlined below give an idealised view of the
tasks that a users might have to perform during a transfar, and have been inferred from a
viewpoint of a novice user's experience in a transfer facility. However, some of these
tasks may not have to be or cannot be performed if the design of an interchange does not
require or accommadate it. |t is, for instance, not necessary to pass access control if
there is no access control point or device, or if there is no service information on display.
The user would not obtain such information at that point and might have to resor to
censuiting another user. Amenities could be encountered anywhere between transfer
tasks and in any of the components of the interchange. and thus their sequential location
15 indicative only.

4.4.1 User Tasks During Transfers between Motorised Services

The transfer tasks for a user transferring between two motorised services commence as
the user disembarks from the vehicle of the initial service [Service A) — refer to Figure 4.3
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below. At this point a user would confirm whether it is indeed the intended location at
which he or she has alighted. From there the user would locate the platform exit and
proceed past the access control point. Once in the concourse area, the user would find
information regarding the service that would take him or her ta the intended destination
{Service B). |In order to transfer successfully the user would information about:

» The best { quickest / easiest / cheapest route to the intended destination;
» The departure time of the next vehicle;

«  Where fare vouchers ¢an be bought and the method of payment;

= Which platfarm the vehicle departs from;

= How to get to the platform (Williams 2006: 11-12)

It would now be possible to proceed to the correct platform. The user would pass another
access control point onto the platform, after which tie or she would require informatian
relating directly to Sendce 8, confirming:

»  Whether the current platform is the correct platform;

= Whether the next vehicle is the correct vehicle:

= Whether the vehicle will stop at the intended destination:

«  Where the user should stand to board the vehicle (Williams 2006: 12)

The final tasks, before the transfer would be complete, would be to await the arrival of the
vehicle, and upon arrival, to board the vehicle. The transfer trip, and individual tasks
during this trip, are illustrated graphically in Figure 4.3 and Figure 4 4 respectively.
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The trip chains when fransfemng between motorised and non-motorised services are as
important as the transfer between motorised services, since they describe the tasks that a
user neads to perform when exiting or entering the motorised transport system. In many
situations non-motorised transport might be as important a feeder service as a motorised
transport service, eq. in a loew-income area where mast users cannot afford to use a
motorised feeder service to gocess a line-haul service. These transfars differ from inter-
motorised transfers in that there is 2 less complex access procedure.  Non-motorised
transport is not scheduled and does not reguire fare collection, thus there is no necessity
for the platform function, and the need for information is mare geographical and general
by nature {2.g. adjacent street names, sites of interest and amenities). What is constant,
though, is the series of tasks that relate to the boarding and alighting from motorised
senvices, and the same questions could be asked by the user during this portion of the trip
chain as presentad above.

45 OBSTACLES

Where there is an inefficient or missing link in the transfer trip chain in an interchange
facitity. such a link may become an obstacle to efficient modal interchange. The
chstacles that a user might encounter in an interchange are grouped and evaluated in two
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categories in this paper, and trace the trip chains described previously to some extent.
Firstly, there are physical obstacles that relate primarily to the dimensions of and
distances between, the spatial components and inter-leading access ways that are found
at interchange facilities. Secondly, there are obstacles to successful wayfinding that arise
from a lack of information regarding destinations and amenities within and beyond the
interchange and the scheduling and routing of transport services.

4.5.1 Obstacles to Effective Accessibility during Transfer

Physical obstacles can be present at each of the various functional components of an
interchange, as well as between each of these components, from the moment when a
user disembarks from the initial service until he or she embarks upon the service that
would go to the desired destination. The elements that can negatively influence
accessibility during transfer are presented in diagrammatic form in Figure 4.5, followed by
more detailed descriptions of each obstacle, and the way in which it could negatively
influence the efficiency of a user transfer in an interchange in Table 4.1. The dashed line
between 'Service C' and the concourse signifies an open or closed interchange system. If
this line is the only place where access is controlled and fares are collected, the
interchange is a closed system. Once a user is inside such a system he or she does not
have to pass a fare collection or access control point again in order to gain access to
transport services.
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4.5.2 Obstacles to Effective Wayfinding during Transfer

Information that supports wayfinding should be represented in a number of ways to
accommodate all users. Oral instructions or announcements, maps, timetables and clear
signage (TCRP 1999: 4) support successful wayfinding through a trip chain in an
interchange facility, but also to adjacent locations and more distant destinations that can
be reached by using the available transport services. The types of information that a user
would look for during a transfer trip chain are shown diagrammatically in Figure 4.6. The
lack of presentation of such information in a manner accessible to all users would
constitute an obstacle to effective wayfinding. The manner in which these obstacles can
be measured is illustrated in Table 4.2.

Note that Figure 4.6 should be read from an origin to a destination, i.e. Origin A to
Destination B or C, and Origin C to Destination B. The breadth of wayfinding needs
differs at each component of the transfer trip chain, thus the diagramme is not
symmetrical, in contrast to the diagramme on accessibility in the previous section.
Another difference between accessibility and wayfinding, which is reflected in the
respective diagrammes, is that accessibility needs during transfer can be addressed
within the boundaries of the interchange, while wayfinding needs go beyond those
boundaries. In order to successfully complete a transfer, a user requires information
regarding the fransport network, service routes and external destination, over and above
information on the interchange itself.
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4.6 A3SSESSMENT CRITERIA

The criteria used for the evaluation of obstacles to user transfers in interchange facilities
draw together the interchange concepts presented in this chapter, i.e. user groups, spatial
components, transfer task chains and physical and wayfinding obstacles. The
descriptions of obstacles elaborated previously are linked to a typical transfer trip chain
between motorised services. describing in 2 sequential manner the user expensnce
during a transfer between motarised senvices with the obstacles related to this transfer in
Table 4 3. Transfer tasks that are optional during a typical transfer, but that rmight present
chstacles to the user dunng transfer even if not utilised, are indicated with an asterisk ().
The critarta for measuning the impact of a potential obstacle identify the impact that the
presence of sugh an obstacle would have on a user attempting to complete the relevant
transfer task successfully.

Table 4 3 Crtena for obstacle analysis
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4.7 DATA COLLECTION INSTRUMENT

~ CRITERIA
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The entries in the critena column of Table 4.3, shown above, were adapted to suit the
data gathering process by allowing for individual descriptions of accessibility and
wayfinding obstacles assooiated with each transport service and the connection, or
concourse, linking these services. Visual data and observations at the case study sites

described the user expenence in this manner, while on- and off-site interviews with staff,
decumentation and the webtisites of the varous institutions that managed the transport
facilities and services provided input on the institutional structure and detailed the
operations of the fransport services. The data collection instrument is presented on the

following pages.
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48 CONCLUSION

The aim of this chapter was to develop a conceptual understanding of what interchange is
when seen through the eyes of the person who wishes to transfer between two public
transport services or vehicles at an interchange. In order to do this, this chapter
investigated the characteristics of the types of users that utilise interchanges, the various
functional components of interchanges, the transfer trip tasks, and the obstacles that all
types of users encounter while moving through and between each of these components.
Once these concepts were investigated, and the criteria emerging from that investigation
outlined, it was possible to develop a data collection tool that could document the user
transfer experience as it actually occurs at interchanges, regardiess of context, and allow
for a comparison of the findings between all the sites. This allowed for the completion of
the empirical research component of this project, i.e. case studies at interchanges in Cape
Town, Sao Paulo and Curitiba. The individual and collective case study findings are
presented in the next chapter.
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5. INTERCHANGE CASE STUDY FINDINGS

5.1 INTRODUCTION

This chapter presents the findings of the empirical research process that was undertaken
as part of the study, that is, the findings at the case study sites. The previous chapter
described the interchange process as seen from the point of the view of the interchange
user. In that chapter, it emerged that there were a number of obstacies that a user faces
during the act of interchange. These obstacles informed the development of an
instrument that would allow for the collection of data on the actual user transfer
experience during interchange. The instrument was presented at the end of that chapter.
In this chapter, the results of the application of the data collection instrument at the
selected interchange study sites in Cape Town, Sao Paulo and Curitiba are summarised.
In each of the cities three sites were documented that complied with the criteria that were
outlined at the outset of the project. That is, they had to be urban public transport
interchanges where transfer occurred between trunk and feeder services. This would
ensure that a comparative evaluation could be made across sites and cities, responding to
the third research question that asks whether interchange planning and design in Cape
Town can be improved by looking at other comparable sites.

The first part of this chapter presents the findings per city, starting with Cape Town, then
Sao Paulo and finally Curitiba. In the first instance, the respective localities, public
transport networks and the typical vehicles in use on these networks are illustrated. The
locations of the study sites are also shown on these maps. This is followed by a
representation of the structure of the institutions that provide and operate the respective
urban transport services and facilities. These institutions are identified by level, i.e.
national, regional (province or state) or local, type (public, private or parastatal) and name.
Thereatfter follow the summarised findings at each study site, analysed according to the
functional components of interchanges that were outlined in Chapter 4. Included in these
summarised findings are layout plans for the respective interchanges at a consistent
scale. The second part of this chapter presents the findings of the user transfer
experience across all sites. The data are presented collectively in tables. This aliows for
comparative evaluations to be made of the user volumes, interchange dimensions,
institutional structures, fare collection strategies and obstacles to successful user transfer
not only between each transport service, but also between the different cities.

The chapter concludes with a summary of the main points that emerged from the findings.
The complete findings for all sites, as captured with the data collection instrument, can be
found at the end of this document in the Appendix.
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5.2 CAPE TOWN PUBLIC TRANSPORT NETWORK AND SERVICES

Cape Town. the capital of the Western Cape Province, is a coastal city with a2 population
of just over 3 million pecople. The metropolitan area is governed by one municipality, the
City of Cape Town, and covers an area of 2847km® {CCT 2006d: 17). The city's locality
can be seen in Figure 5.1, while Figure 52 indicates the municipal boundaries of the City
of Cape Town, aiong with the primary public transpart network layout and the locations of
the interchange study sites.
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Frgure 5.1. Cape Town focality
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Figure 5 27 Cape Town municipal boundaries and transport metwork

5.2.1 Public Transport Services

The public transport netwark in Cape Town consisted of three main services
services were scheduled bus. unscheduled minibus (also called minibus taxis] and
scheduled overground rail. The route networks for these services are shown in Figura 5.3
to Figure 5.5 below, along with the locations of the study sites relative to those networks.
Bus routes were predominantly long distance and widely distributed throughout the city.

Minibuses performed a wide range of services that often competed with those offered by
Rail was a highly commuter

These

buses and rad, while alsc offering feeder services to rail.
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griented service, with cerain lines extending beyond the municipal boundary. Except for
the trunk rail service, it was difficult to classify bus and minibus services as either trunk ar
feeder as they were hybrid services that had not been planned to perfarm a specific
structural function (CCT 2006d; 7-8, CCT 2007a: 34-43). Fares were charged individually
per mode according to the trip length, and started at minimum of ZAR2 80, ZAR3 50 and
ZAR 2 B0 for bus, minibus and rail respectively.
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Figure 5.3 Cagre Town bus sorvice nefwark
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The typical vehicies that provided public transport services in Cape Town are shown in
Figure 5.6. The buses that were encountered at the study sites were all of the same size,
and had an official capacity of 65 passengers. Minibuses generally had a capacity of 15
seated passengers. With respect to rail, the numbers of carriages in a train set, and thus
overall capacity, varied according to demand on the route. None of the vehicles
encounterad in Cape Town. either road- or rail-based, offered at-grade or unassisted
access for wheelchair users. even in the case of new vehicles.

OUCRGRUUND Réd

fditELIS

Figure 5.8 Copo Town pubiic ransport vofnoles

5.2.2 Institutional Structure

Table 5.1 on the next page ilustrates the structuring of the institutions governing the
provision and operations of public transpont services and fagilities in Cape Town. The
data in the table were coliected from documentation (Behrens & Wilkinson 2002, CCT
2007b; Metrorail 2007, PGWC 2007). Even though the table lists a number of
government institutions involved in the management of minibus operations, minibus
services in practice were managed and controlled by private associations and/or individual
operators. The national government admitted that it was in effect unreguated (RSA-NDT
2006a: 8-10). Furthemmore, the documented interchanges each had a rank marshal on
site representing and managing the relevant associations' interests at the minibus
componegnt of the interchange, over and above the management staff employed by the
City of Cape Town at those sites. On the other hand, rail operations were fully owned and
managed by the public sector since Metrorail the operator, and the SARCC, the
infrastructure owner, were both parastatal entities ultimately reporting to the Nationai
Cepartment of Transport.
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Table 5.1 Institutional structurs of public transport provision in Cape Town

Mg | RAL
TYPE | INSTITUTION. C e e [memmumoy B TVRE INSTTUTION
Fublc  Reaublc of Saih Afrs , “Nalional  Public Regubic of South Afica Nafonal |Publc  Repubic of Soutk Afsa:
Deparamt of Tran sport | Deparment of Transoon . A Degartrer] of Trarsport
Frmml Public Hmmﬁﬁmmml'ﬁmﬂm Provingial Publie  Provincial Government Westen Cape: |
i WMTMEMM o Denartet of Transport & Puk ic Works L
Lnn:l Public Eirdcc‘ul‘m Department of Ll:l:i Public Cily of Cape Town: Depantment of ' |
Tmm&w Transport, Roads & Siomwater
MANAGEMENTE Province |Public | Prowinca. Sovernment Weser Caper | Local mm.- Minious taxi aseocaiicns !/ operators Hational PIIW Smh;-l'icm Ralmuiaf
1 CONTROL ! | Deparment of Transport & Fublic Works - - cufpuam
SERWCE Province |Private | ¥ ogeratar } | Private  Minibus taxi associalions / operators Mationa Parasmai Metrorail (Western Cape division}
OPERATIONS ] (Goder Arrow Bus Senices) | ) I - -
FACILITY Local Putiic City of Caps Tawn Loat Fuhliﬂ& City of Cape Town & (National | Parastatal  Metrorail (Western Cape divigion)
OPEH#“UNE | Private | Minlbus x| assoclations :
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5.3 CAPE TOWN PUBLIC TRANSPORT INTERCHANGES

In Cape Town the Bellville, Mitchell's Plain and Wynberg public transport interchanges
were documented. All three interchanges were served by bus, minibus and rail services.
These public transport services, along with locations of the respective interchanges in the
route networks, were outlined in the previous section. The following pages contain
summaries of the accessibility and wayfinding aspects of the user transfer experience that
emerged from the application of the data collection instrument for each interchange, along
with layout plans outlining the relative position and size of the functional components
which the user has to traverse during transfer. (The full findings can be found in the
Appendix. It should be noted that official use of the term 'public transport interchange’' by
the City of Cape Town, as can be seen in signboards in some of the photographs,
includes minibus and bus services, but not rail, and thus differs from the inclusive
definition as used in this dissertation.)
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5.4 SAO PAULO PUBLIC TRANSPORT NETWORK AND SERVICES

The Sao Paulo metropaolitan region, located in the State of Sao Paulo, had a populatiaon of
19 million people governed by 39 municipalities. The City of Saoc Paule was the
municipality that sat at the heart of this agglomeration and also the state capital |t
covered an area of 150%km? and was home to around 11 milion people (CSP-MPS
2007). Figwe 57 demcts the regional locality of Sao Paulo, which is about 70 km inland

from the southeastern Brazilian coasthne. The physical extent and primary transportation
infrastructure of the City of Sao Paulo a2re shown in Figure 5.8,
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Figqure 5.8 Sao Faulo municipal boundartes and transport nefwork

5.4.1 Public Transport Services

5ao Paule was served by three public transport services: buses, overground rail and
underground rail. The bus service comprised 588 trunk routes and 395 feeder routes
{5PTrans 2007a, data for March 2007), managed by region. These regions, along with
the feedertrunk transfer terminals in each region, are shown in Figure 59, The other
public transport services in Sao Pauvlo were rail based. Underground rail routes were
more concentrated in the inner core of the city, while everground rail services ran further
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away from the central area connecting more of the outlying municipalittes. These services
offered free transfers between them at a number of points. Figure 5.10 shows the
respective routes and transfer points for these two services. Sac Paulo operated a flat
fare system, Fares were BR$2 30 (or ZAR7.65 at March 2007 rates) across all modes.
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@ e
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Figura 59 Sa0 Fawlo Bus service regions
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The typical public transport vehicles that were encountered in Sao Paulo are shown in
Figure 5.11. Buses ranged from 35-seater midi-buses to bi-articulated buses up to 27

metres in length. All new municipal buses were required to have a low boarding height
that allowed for at-grade wheelchair access — as at March 2007 10% of buses offered this

feature. Furthermeore, all buses were uniformly branded and colour-cotded according to

the region of origin, i.e. the green bus depicted below operated to and from Bus Service
Region 1, as indicated previously in Figure 5.9. With regards to rail, underground trains

had & carriages each, with at-grade access. Overground rail carriages, on the other hand,

ranged in capacity according to route and time of day and did not offer such accessibility,

UNDERGROUND RAIL

CWERGROUND RaL

Figure 5 11 Sa0 Pawlo public transport vehicles
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5.4.2 Institutional Structure

Table 5.2 on the next page present the structure of the institutions that governed the
provision and operations of Sao Paulo's municipal public transport services and facilities.
The data was gathered from documentation (CSP-TS 2007, FRB-TM 2007; Socicam
2007a; SPSG-MTS 2007; SPTrans 2007a). SPTrans, who managed and controlied
municipal bus operations, were integrated in the City of Sao Paulo's Transport Secretariat.
Similarly, the underground (Metro) and overground (CPTM) rail companies were
parastatal entities controlled at state level by the State Metropolitan Transport Secretariat.
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Tabie 5.2 institutional structure of public fransporf provision in Sao Paulo

bH

saoeaul0 U8 UNDERGROUND RAL OVERGROUND RALL
LEVEL TYPE  WNSTAUTON  LEVEL TYPE  INSTUTON . \EVEL |TYPE | INSTITUTION
PCLCY & National Fublc  Federalive Repabic of Brazi: Matcnal Public  Fedefstve Repubic of Bran Matonal |Public  Feceraiva Rapubic of Brax
REGLLATION jTrmipmﬁ'fwg_ N o 1 Transport Minmsiry -  vranspo Ministy
iStwe  Publc | Seo Paulo State Govammant Sste  Puplc  SaoPauk State Govemment: Stale  |Putlic  SaoPauls Stas Sovammet
| | Mesropalican Transport Sacretarist Meltogiolitan Transpon Seereatarist Metropaitan T aqspon Sacretana
iocd | Puble | Ciyof Sao Pauio
Transpon Secretarat N i . Il o o
MANAGEMENT &  Locar Parstatal Sac Padle Transpon |[SPTrars) Stae Parasiatd  The Melmpoiilan Company of Sao Padn  State Paresizial | S0 Padlo State Matmopel tan Train
CONTROL = {Meatra) .  Company {CFTH)
SERVICE . Local Private 54 opa‘aiors State Parastatal The Matropoitas Company of Baa Paulo - Stata Parastaral | Bac Padlo Slate Metropalita Train
OPERATIONS _ N {Matta) Campany (S2TM)
'FA«_GLLITY Lacal Publie Baelcam Slate Parasfatal | The Metropalitan Carmpany of Sao Pavlo  State Parastatal | Saa Paula State Metropalitar: Train
OPERATIONS i : | (Metra)
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5.5 SAO PAULO PUBLIC TRANSPORT INTERCHANGES

Three interchanges were documented in Sao Paulo. These were the Bandeira
interchange (comprised of the Bandeira trunk-feeder bus transfer terminal and the
Anhangabau underground rail station), and two other interchanges, Lapa and Pirituba,
which were served by overground rail, trunk bus and feeder bus services. The findings at
each of these interchanges, describing in summarised format the accessibility and
wayfinding findings at these three sites, are presented on the next pages. Layout plans of
the interchange components of these sites, all to same scale, are included alongside the
respective findings. As trunk and feeder buses shared the same platforms at all sites and
utilised virtually identical vehicles, no distinction is made on the layout plans between
these services (Full findings for all documented sites can be found in the Appendix.)
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5.6 CURITIBA PUBLIC TRANSPORT NETWORK AND SERVICES

The metropoltan region of Curitiba in the State of Parana, consists of 26 municipalities
that had a total population of just under 2.8 million people in 2000, as recorded in the
census of that year. Of this total, 1,6 million pecple lived in the City of Curitba, which
axtends over 432 km® The city was the central municipality in the metropole as well as
the state capital {{IPPUC 2007a) It is aboul 600km southwest of Sao Paule, as can be
seen in Figure 512 The city, its neighbouring municipalities, and its primary transport
network can be seen in Figure 5.13.

“Google

lEas_ angle Earth |

Figure 5,12: Curttiba localty
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5.6.1 Public Transport Services

The public transport services that were encountered at interchanges in the city were all
bus-based. These bus services fell into two broad categories  Integrated services offered
free transfers at interchanges {transfer terminals't, while conventional bus services
offered unintegrated coverage. Of the integrated services, express (red) and direct
{silver-grey) lines offered trunk services. while regional feeder {orange) and municipal
intersuburban (green) lines provided a distributive function to and from the trunk services
(URBS 2003). The integrated bus network is shown in Figuwre 514, A general
observation, there was one operational passenger rail line that terminated near the city
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cenire. but it offered only long distance services to outlying municipalities and the state
coastline with no integration with the bus network interchanges. These services only
charged a single flat fare BR$1,00 on Sundays and BR$1.80 on all other days. equaling
lo ZAR3,33 and ZARB,00 at March 2007 levels.
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Figure 5 14. Curiliba integrated bus service net wark
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5.7 CURITIBA PUBLIC TRANSPORT INTERCHANGES

The interchanges that were studied in Curitiba were at Hauer, Carmo and Sitio Cercado.
Ali four integrated services — express, direct, intersuburban and feeder — were present at
Hauer and Carmo, while Sitio Cercado only differed in this regard in that it was not served
by intersuburban lines. The findings presented on the following pages summarise the
functional layouts to scale, user accessibility and wayfinding elements encountered at
each of these sites. In all instances, the express, suburban and feeder services shared
the same platform, while direct services stopped at the tubular boarding platforms as
indicated on the layout plans. (The full findings at the above sites can be found in the
Appendix.)
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5.8 COMPARATIVE FINDINGS

The above section has provided a general background and summarised the individual site
findings. The following section compares the findings across all the interchange study
sites in Cape Town, Sao Paulo and Curitiba. As such, this section is a direct response to
the third and last research question that aims to establish what lessons can be learnt from
interchanges in other cities that could improve the user transfer process in Cape Town
interchanges. This section presents comparative evaluations that link the level of
integration between transport provision institutions and various interchange characteristics
that influence the user transfer experience. The characteristics that were measured were
the physical extents of interchanges, fare integration across services, the duplication of
amenity facilities, effective accessibility provision, and lastly effective wayfinding provision.

Where such a link was found to be absent, as was the case with the latter two
characteristics, accessibility and wayfinding, the absence could be explained by the fact
that these characteristics were addressed at the design, and not system, level. Therefore,
this section also provides insight in the connection between the focus of design guidelines
in Cape Town, i.e. on vehicles, users or both, and the quality of the user transfer
experience in this city. The measure of this connection lay in the presence or lack of
effective accessibility and wayfinding management between and within the different
components or interchanges.

The relevant institutional structures have been extracted from the previous section. The
full range of institutional structures can be found under the data for each city in that
section.

5.8.1 User volume, Surface Area and Transfer Distance

The physical dimensions of the user transfer experience that are presented here relate to
the numbers of users utilising each respective interchange, the overall surface areas of
the interchange and the distances that users have to travel between each platform.
These data are shown below in Table 5.4. |

The user volumes were the average total weekday number of passengers boarding and
alighting at each interchange, and platform where available, over a whole day, rounded to
the nearest 100 (CCT 2005a; CPTM 2007; IPPUC 2007a; Metro 2007; SPTrans 2007).
The total interchange surface area was calculated by adding together the surface areas of
the platforms, concourses, amenities, management facilities and vehicle holding areas,
rounded off to the nearest 100 m? (Google Earth 2007; Socicam 2007b; URBS 2007).
This area was presented visually on the layout maps of each site in the previous section
of this chapter. The interchange area per user was calculated by dividing the overall
interchange surface area by the total number of users at that particular interchange, and
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rounded to two decimal spaces. Lastly, the maximum transter distance s the longest
possible distance that a user would have to travel within the boundaries of the interchange
from the point of alighting from the vehicle of arrival te the point at which the user would
access the onward vehicle. regardiess of mode or platform. At Site 1 in Sao Paulo the
underground rail hoarding areas are two floors below ground level, thus, a transfer at that

site is fonger than is apparent from the pilan layout shown in the previous section.

('CCT" = City of Cape Town; 'CPTM' = overground rail company of Sac Faulo)

Table 5.4: Comparison of user volumes, surface areas and transfer distances acruss study sites

" AREA, VOLUME CAPE TOWN SAD PAULO CURITIBA
DISTANCE | - -
MODE | BUS | MINBUE  RAL BUS  LNDERGR, CMERGR | TRUMK | FEEDER | DIRECT.
| _|_ RAIL RALL BUS | BUS | BUS
TR ceT COT  Wehomil | SPTrans  Memo CRTM LRBS LRBE URES
I[E‘:‘E[:Ib';'EI'—!._HEJFMENT | Locel Local  Matiomal | Local  PRegional  Regional | Locad Local Logal
USER VOLUME |
PER MODE | J
SITE 1 | 11406 | 48100 1600 | S60D0 63000 = A | A ik
S(TE 2 20400 | 61100 19700 | 60000 16500
ETEZ 9700 | 51300 | 18400 | 50000 = aso0 | |
USE?:%L”E I TOTAL FOTAL 1018L
sTer 121 100  weekday 159 000 / weekday 68 100 / weekday
STE2 101 200 / weekday 76 500 | weekday 27 700 / weekday
STE3 1 79 400 | weekday 65 500 / weekday 47 000 | weekday
MEﬁgng TOIAL TOTAL TOTAL
ATEN B 000m? 29 T00m* 180 To0m?*
SAE?Z 76 100m* 18 200 § BOOM’
SITE 3 : 16 000M? © 22 000m? 5 SD0m”
";LEEFEHL‘:‘S';";E | 1074 ToTal TOTAL
‘sTEr .66 / usar 0.19m? / user i Ui6mt fuser
SITEZ2 0,75m* f usar 0.24m* | usar 0,25m® | usar
aTEs | 019m* fussr T 03207/ user 0.13m?fuser
me EROM 10 FROM 0 FROM 10
SITE 1 Bus>>  670m  <<Ral | Bus>»>  700m  <<Undemr | Diect>»>  200m  <<Direct
SITE? Bus>>  59Am  <cRal | Bus»>  310m  <<Ovemy, | Diect>>  110m  <<Direet
SITE3  Minbus>>  380m  <<Bus | Bus>>  640m  <<Ovems | Diect>>  185m  <<Dimdt
TABLEKEY CAPE TOWN $SAQ PALLD CURITIRA
HTE ' Bellvilk: Bandeim Haer
SITE 2 I Mitchell's Plain . Lapa Carme
SlTE 3 i iwnbang Fintuka Site Garcado
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presence or absence of a fare collection system that allowed access to more than one
transport service. The second measure was the cost involved in performing a transfer

between transfer services. These data are presentad in Table 5.5

{Abbreviations used in the table: 'PGWC' refers to Provincial Government: Western Cape;
‘CSP to City of Sao Paulo; and CPTM to the overground rail company of Sao Paulo)

Tabie 5.5 Comparisen of fare infegration across cities

FARE CAPE TCAN S0 PAYLD CURITIBA

YOUGHER o A

MOGE BUE , MINIBLIS RalL Bl | INDERGR. | OWERGR. TRUMK FEFDER HRECT,
i : RalL | RAIL HUS BUS BLI&

SRR —r ol ]
SIS POWE | Opesatas | Meboril | oSP CsP | cup LIFEss URBS URBS
L(}%‘j%ﬂ?ﬂiﬂENT Regicniai [Prvale) e Cal= | Lal i Local Loscal Local 1| . Lewzal
COLLECTICN Bz conly Cash Railonly | Mufimeds i WMuitimode - Mutimode | Mutmode Muoltimgds | Mufimade
S¥ETEM VOChES e pouchars | smartcand | snardcard | smpeam | osmartcsd | smartcard | smart cad

COSTOF | '

TRANSFER | | _
i Ae e LT | Operstos  Metomil | SPTrars ‘ Metro CRTH URBS URBS JRBS
LEVEL OF : . ; ; .

% : I I Izl
COVERNMENT Lozal ‘ {Privale) Matknal Lexa| | Regizaal : Rxgignal Lowal Logal s
] . i .
COET OF Hali famg | ;
) F £

TRANSFER Full tanc | Full fara Fult fane Al Free . Free F ez Frae —

As can be seen in the table, in the instances where the authority in charge of providing the
particular fare voucher systems was the same across modes it led to the presence of an
interoperable fare voucher system  |n Sao Paule and Curitiba, where this link betwean
institutionzl and fare integration existed, the voucher system used was based on smart
card technology., |n Cape Town vouchers are provided only within the confines of the
service, a fact which reflects the fragmentation of the institutions.

th terms of the cost of transfer. a similar link existed between institutional integration and
on-the-ground operations.  Where institutions were fully integrated, transfers between
services occured at no cost fo the user. The ocoposite was also true, except for one
vanation in Sao Paulo: there existed a partial fare discount between the bus and rail
services, yet the two rail operating authorities are integrated under the same regional
government department, but the bus provision agency acted at the local. This can be
explained by a comparison of the first and second parts of the table. In the first part. it is
pointed out that the City of Sao Paulo established a single fare collection system, allowing
the introduction of cross-modal functionality through all services, However bus services
managed theair own funds {and presumably profitability), as did the rail services, meaning
that each service would want to collect fares from passengers on their respective
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The table uncovers two factors that have a negative impact on the user transfer
experience. Firstly, even though user volumes at the sites in Curitiba were not all of the
same order as Cape Town or Sao Paulo, the ratios of interchange surface area to user
volume allow for a comparative evaluation of the spatial efficiency at all the interchanges.
These ratios were the highest in Cape Town, and much lower in Sao Paulo and Curitiba.
This means that interchanges in Cape Town used larger plots of urban land to move the
same number of users as in the other two cities, and consequently did so less efficiently.
This was largely due to substantial provision for on site vehicle holding, i.e. temporary
parking space for vehicles waiting to load passengers, in particular for minibuses.
Vehicles parked at interchanges do not perform a transportation function at that time and,
as the ratios show, lower the spatial efficiency of the interchanges. One exception is
Wynberg, which had a ratio similar to sites in Sao Paulo and Curitiba. This could be
explained by a severe lack of open land in and around the site, translating into less space
available for vehicle holding, and thus better utilisation of space. Vehicle storage in Sao
Paulo was limited to scheduling needs (i.e. early arrival or late departure), which
translated into a maximum of two vehicles serving the same route at an interchange at
any one time. This allocation was strictly applied by enforcement staff at the bus
platforms, and adhered to by bus drivers.

Secondly, the table illustrates that due to the physical extent of interchanges and separate
facilities for different modes in Cape Town (and to a lesser degree in Sao Paulo) the
maximum transfer distance that a user had to negotiate between getting off the trunk
service vehicle in which he or she arrived and boarding the onward feeder service vehicle,
and vice versa, was substantial. It takes a number of minutes for any user, whether able
bodied or not, to walk 450 metres between platforms (Cape Town's average distance),
and certainly detracts from the transfer experience. The extent of the concourse, in such
cases, is equally expansive. Another factor only affecting transfer distances in Sao Paulo
was the additional vertical displacement necessitated by an underground rail platform.

The interchanges that fared the best in the above measures, those in Curitiba, had all
services integrated and in close proximity, and were also the smallest in surface area, with
no holding areas, yet still accommodated large numbers of users. The implication of this
is that large vehicle storage areas, as found in Cape Town, and the non-integrated
transport networks of Sao Paulo and Cape Town, increased the transfer distances.

5.8.2 Fare Integration

In order to illustrate the link between institutional integration and the existence of an
integrated fare collection strategy, it was necessary to measure the level of such
institutional integration against the level of fare integration on the ground. This
measurement was done in two ways. Firstly, integration was measured in terms of the
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presence or absence of a fare collection system that allowed access to more than one
transport service. The second measure was the cest involved In performing a transfer
between transfer services. These data are presented in Table 5.5

{(Abbrewviations used in the table: ‘PGWC' refers te Provincial Government: Western Cape;
‘CSP' to City of Sao Paule; and CPTM to the overground rail company of Sac Paulo)

Table &8 Comparison of fare itfegrafion across cities
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As can be seen in the table. in the instances where the autharity in charge of providing the
particular fare voucher systems was the same across modes it led to the presence of an
interoperable fare voucher system. In Sac Paulo and Curitiba, where this link between
institutional and fare integration existed. the voucher system used was based on smart
card technolegy. In Cape Town vouchers are provided only within the confines of the
senvice, a fact which reflects the fragmentation of the institutions

In terms of the cost of transfer. a similar link existed between institutional integration and
on-the-ground operations. Where institutions were fully integrated, transfers between
services occurred at no cost to the user. The opposite was also true, except for one
variation in Sac Paulo: there existed a partial fare discount between the bus and rail
services, yet the two rail operating authorities are integrated under the same regional
government department, but the bus provision agency acted at the local. This can be
explained by a companson of the first and second parts of the table. In the first part, it is
pointed out that the City of Sao Paule established a single fare collection sysiem, allowing
the introduction of cross-modal functionality through all services. However bus services
managed their own funds (and presumably profitability), as did the rail services, meaning
that each service would want to collect fares from passengers on their respective
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transport systems, regardless of origin before that point. This leads to the canclusion that
the half-price transfer was negotiated as a compromise solution between the City of Sao
Paulo. SPTrans, the Metrec and CPTM.

Ulimately, the data in the table proves a clear link exists betwsen the presence of
institutianal integration and the fevel of fare integration,

5.8.3 Shared Amenity Provision

Amenities on platforms and concourses such as telephones, fare purchase points,
automated teller machines (ATMs) and snack sales add o the quality of the transfer
experience by allowing {he user to use transfer and waiting time maore productively. In this
section, the focus is on establishing the presence or absence of a link between the
institutional indtegration and the sharing or internal provision of amenities at interchanges
Four indicators were selected and tested according to whether they were shared acrass
platfarms: toilet facilities, public telephones fare purchase or recharge points, and
commercial activities. The findings are presented in Table 56. [t should be kept in mind
that interchange between overground and underground rail facilities was not tested in Sao
Paulo, and thus conclusions can only be drawn on the sharing of facilities between bus
and ether over- or underground rail,

(Abbreviations used in the table: CCT, or City of Cape Town CPTM refers to the
owverground rail company of Sac Paulg)

Tabie 5.6 Comparison of shared provision of amemiies across ciffes
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In Cape Town. the sharing of amenities existed only in some instances. Each rail platform
had its awn toilet facilities. However, bus and minibus platforms shared toilet facilities,
direct access to public telephones and commercial activities in all three cases. Each
platfarm had its own fare purchase booth, where such were applicable. The patterns of
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sharing corresponded to shared responsibility at the local institutional level for public
interchange provision and management.

Platforms in Sao Paulo did not share any facilities. All platforms had separate toilets,
public telephones, smart card fare recharge points (both kiosks and machines), and
commercial outlets. This reflected interchange provision institutions operating in isolation.

Interchanges in Curitiba offered nearly identical ranges of amenities. All amenities — toilet
facilities, public telephones, fare purchase or recharge points, and commercial activities —
were shared between platforms. There was also only one institution, URBS, in charge of
interchange provision and management.

These indicators show that there appears to be a direct link between institutional
integration at the local level across modes, and the shared provision of the amenities
presented in the table

5.8.4 Accessibility

Accessibility throughout the user transfer trip chain, which is described in detail in Chapter
4, is affected by the detail design of each of the individual components of interchanges, as
well as the design of the interfaces between those components. If, at any stage during
the transfer, even only one of these components or interfaces does not offer continuous
accessibility, it could mean that a transfer will not be able to be completed successfully.
For example, if a wheelchair user has transferred successfully all the way from the service
of origin to the boarding area of the destination service, but cannot get onto the onward
vehicle because it does not offer at-grade boarding, then the entire trip chain is
compromised. The trip chain is thus affected in equal measure by the boarding
characteristics of vehicles, the interface between the vehicles and the platforms, the
nature of the platform, the interface between the platform and the concourse, and the
nature of the concourse. When the studied interchanges were analysed, certain patterns
emerged in each city relating to accessibility of the interfaces and components.

The findings in Table 5.7, presented below, indicate the collective findings of these
patterns per city, while detailed descriptions the findings at each site can be found in the
first section of this chapter. The terms used in the table refer to the level of accessibility
that a user experiences at the interface or component. Good accessibility means that all
users should have been able to complete the portion of the transfer at the indicated stage.
Fair accessibility implies that the needs of most users were addressed at that point, but
that users might have been exposed to potential of conflict with vehicles or congested
areas. Lastly, if only able bodied, adult, experienced users could perform a transfer, it is
regarded as poor accessibility.
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{Abbreviations used in the table: ‘CCT" = City of Cape Town, 'CPTM' = overground rail
company of Sao Paulo)

Fable 5.7 Comparison of accessibifity across cifies
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The {able illustrates the poor standard of accessibility in the three cities. Even in Curitiba,
which in relative terms offers the best transfer accessibility of all three cities. interchange
accessibility still hag a long way to go in arder to offer a goed quality transfer experience.
The collective conclusion from these findings is thus that it is not the form of institutional
structure that plays a direct role in the accessibility of the components of interchanges, but
rather continuous attention to the design of the interchanges components and the
interfaces between such components dunng each stage of the user transfer tnp chain
The design of interchanges is governed by design and planning guideline documents. In
the case of Cape Town, the poor level of design can be explained by the fact that these
guideline documents, as reviewed in Chapter 3, are predominantly vehicle-focused, and
do not give significant input on the design of complete transfer tnips.

5.8.5 Wayfinding

In order to complete a transfer efficiently, a user should be able to find hizs or her way
through an interchange from one service to the next without having to resort te consulting
a fellow passenger or interchange staff member. There should be sufficient wayfinding
aids, in the form of visual, audio and sensory aids, for a user to complete a transfer
without such assistance. Such wayfinding devices at the selected interchanges were
analysed according to a number of categories (detailed in Chapter 4). Location
information related to the provision of signboards and announcemert that indicated the
interchange or location name, and cutlined the layout of the various components of the
interchange in relation to ene another (‘Where am | now? How do | get to Service B from
here? Where is the exit?). Localty infarmation included the provision of maps and
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directions to destinations in the viginity of the interchange ('If | get oft herg, what can |
dofseelvisit in the area?'}. The last category of wayfinding information that was assessed
was route, schedule and fare infarmation which gives the user an indication of what
transport services aperate from the interchange, where they go from there, at what time
they arnve and depart, and what costs are involved. This type of information was
collectively termed service information. The summarised findings for all the above
catergones are shown in Table 5.8.

In terms of wayfinding, a good rating in the table means that all users would have been
able to find their way to and from the indicated point. This is achieved only if
comprehensive location, localty and service information, as applicabte, was avaifable. A
fair rating signifies that some wayhnding ands were provided. but that these were not
continuous along the transfer path, nor did they address all users in equal measure.
Lastly poor wayfinding is indicated when very hittle information was provided, and the user
thus had to be familiar with the interchange layout, or would have had to resor to
consulting other users, or locating staff, to assist in completing the transfer trip.

fAbbreviations used in the table: 'CCT is the City of Cape Town and ‘CPTM is the
overground rail company of Sao Paulo)

Table 5 8 Comparison of wapfinding across cities
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There are two general cbservations on wayfinding concerning alf cities. The first is that,
since all text on signage in Sao Paulo and Curitiba was in Portuguese, navigation for an
English-speaking tourist, for instance, would be near impossible. However, in Brazil the
only official language is Portuguese and thus most users of local transport could be
expected to have a sufficient grasp of the language In Cape Town, on the ather hand,
English was in most cases the only language used in wayfinding and information
provision, even though it is only one of 11 official languages in South Africa. |t cannot be
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assumed that even local users would be fluent in English. Pictograms and symbols,
where they were or could be used lent themselves much more to universal understanding,
and was a way in which, at least partially, the language problem could be overcome.

The second observation is that, on the whole, wayfinding in all cities required a user to be
literate, visually able and familiar with the transport system and individual routes. There
was not much scope for users deviating from this limited norm. Wayfinding devices aiding
users with visual disabilities were very limited. The few instances of audio assistance
that were recorded were location announcements on rail services in Sao Paulo and
express bus services in Curitiba, and platform announcements of service changes in Sao
Paulo and Cape Town. The only use of textures were the textured paving pattern
indicating the boarding area edges of two of the bus platforms in Sao Paulo, and the
texturing of some dropped kerb areas in Cape Town and Sao Paulo.

If the above observations between cities are compared to the level of integration at
institutional level, there does not appear to be a direct link. Regardless of the level of
integration, wayfinding provision remained poor. In fact, it appeared as if the range of
results was relatively consistent within each service, implying that the individual
institution’s focus on wayfinding design is a common thread through all components under
its control (i.e. excluding the concourse). The lack of information provision also occurs
across all concourses, mirroring the lack of concourse and design (and management in
the case of Cape Town and Sao Paulo). Since this type or design should be directed by
design guideline documents, it supports the finding in Chapter 3 of this dissertation that
the guidelines, as far as Cape Town is concerned, are modally oriented. Wayfinding
problems will thus not be addressed successfully by institutional integration, but rather
through the provision of effective design guidelines.

5.9 CONCLUSION

This chapter has given an overview of the user transfer experience at interchange sites in
Cape Town, Sao Paulo and Curitiba, providing an insight into the user transfer process in
practice. Besides presenting the functional components, detailed in Chapter 4, that were
found at each of the interchange sites, and providing the summarised findings following
from the application of the data collection instrument, this chapter also compared findings
across all sites, modes and cities according to the respective institutional structures, fare
collection characteristics, accessibility, wayfinding and amenities.

Based on the evidence presented in this chapter, it seems that there is very little holistic
management of the transfer process between modes at any of the interchange sites.
Even though there appeared to be a link between the level of integration between
transport provision institutions and of integration between transport services at
interchanges, such integration only had a demonstrable effect on improved fare collection
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systems and more efficient land use. Institutional integration did not seem to be directly
linked to the other important aspects of user transfer efficiency that were measured, i.e.
accessibility and wayfinding. Rather, these aspects were influenced by the design of the
interfaces between transport services, platforms and concourses. It is reasonable to
assume that this level of detail should have been addressed by interchange design
guidelines. However, as concluded in Chapter 3, the guidelines that were commonly used
in South Africa appeared to be oriented towards the needs of public transport vehicles,
and offered little input regarding the quality of the user experience during transfer. These
conclusions are supported by the findings presented in this chapter: accessibility and
wayfinding provisions for interchange users were of a poor standard. Furthermore,
multiple conflict points between vehicles and users at boarding areas appeared to be
inherent in the layout of interchange platforms. Thus, a clear discrepancy exists between
the prescriptions of policy, on the one hand, which aim to improve the illustrated poor user
experience and, on the other hand, the bias towards designing interchanges around the
needs of vehicles and the associated lack of attention to the needs of users.

The next, and final, chapter concludes the research process by providing
recommendations on how the user transfer experience can be improved against the
background of the findings outlined in this chapter and suggests topics that warrant further
research based on the findings of this dissertation.
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6. CONCLUSION AND RECOMMENDATIONS

6.1 INTRODUCTION

This final chapter of the dissertation provides an overview of the research argument and
concludes that argument in view of the research questions, as set out at the beginning of
the dissertation, that underpin the project. Also included in this chapter are
recommendations aimed at addressing the problems that were identified in the literature
review and empirical research, along with future research topics that relate to the findings
and recommendations of this project.

6.2 OVERVIEW OF THE RESEARCH PROCESS AND FINDINGS

As stated in the first chapter of this dissertation, this research project was inspired by a
concern based on informal observations at public transport interchanges: it appeared that
interchanges were designed around the needs of the vehicles that utilised those facilities,
and not the needs of the actual people who used the public transport services, resulting in
a poor user transfer experience. In order to test the validity of this concern, research
strategies for understanding the context of public transport interchanges, interchange
users and the act of interchange were necessary. The findings of the dissertation that
emerged from the execution of the research strategies, as detailed in Chapter 2,
confirmed that interchange provision is mostly vehicle based, and that this indeed meant
that the quality of user transfer was poor. As the investigations in this dissertation were
based on three central research questions, the overview of the findings is presented here
at the hand of these questions. The first question, outlined below, was answered by an
investigation into the policy and guidelines surrounding public transport and interchange
provision:

1. What direction does the regulatory and planning environment give to the design and
planning of public transport interchanges?

Interchanges are public facilities. As such, the provision of existing interchanges would
have been guided by public policy and guidelines. What direction did policy provide in
terms of a specific role for interchanges in the public transport system and what was the
focus of guidelines that transferred this role into practice? This question was addressed in
Chapter 3 through a review of public policy and a number of guidelines that were
concerned with the provision of public transport systems and public transport facilities.

in terms of policy, it was clear that transfers between services (particularly trunk and
feeder services) were to be encouraged to promote efficiency in the system. This meant
that interchanges played a central role in urban public transport systems. However, it was
recognised that public transport systems and facilities were predominantly vehicle-
oriented, and that the user should be prioritised in order to redress this imbalance.
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Thus the focus of the review turned to the most recent guidelines for the planning and
design of interchanges to see how the user would be prioritised, and to investigate the
measures contributing towards making user transfers more efficient and convenient.
However, it emerged that even the guidelines produced in the last five years were modally
oriented. The reason for this was that the main contents of these guidelines were carried
over without noticeable modifications from mode-specific guidelines developed in the
1980s. Very little guidance was given on how to manage and improve the user transfer
experience between modes. If anything, the suggested vehicular layouts actually
reinforced conflict between vehicles and users by necessitating users to cross the travel
paths of vehicles. The guidelines clearly contradicted policy goals. Since the guidelines
did not provide adequate guidance on the needs of users during transfers, the second
research question was put forward:

2. What is interchange when observed from the point of view of the user?

In order to develop an in-depth understanding of user transfers, it was necessary to first
identify the elements that affect the user experience during interchange. These elements
were the characteristics of the types of users that utilise interchanges, the various
functional components of interchanges, the transfer trip tasks, and the obstacles that all
types of users encounter while moving over and between each of these components, and
were described in Chapter 4.

The abilities of all users, be that physical, sensory, cognitive or financial, affected how
they proceeded through an interchange when performing a transfer and what constituted
and obstacle to them. When transferring, a user would disembark from a vehicle in a trunk
or feeder public transport service onto that vehicle's platform, and then connect to another
feeder or trunk service's platform from where the vehicle that goes to the onward
destination could be boarded. The connecting area was described as a concourse — the
link between different services' platforms. The transfer itself resembled a trip from one
vehicle to another along which the user had to perform certain tasks, such as passing
through access control and confirming whether he or she was at the correct platform.
During this trip there could be various obstacles, such as the lack of a signboard showing
where the next service departs from, or a gathering of vendors blocking the way to the
exit. The former type of obstacle was termed a wayfinding obstacle, and the latter an
accessibility obstacle.

Once an analytical framework, or data collection tool, describing the elements of the user
transfer experience was developed at the end of Chapter 4, it was possible to collect data
according to this framework at actual interchanges in order to gauge the user's experience
during transfer in reality.
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3. What lessons for improving interchange design and planning in Cape Town can be
learnt from comparable interchanges in other cities?

The last question was answered by applying the data collection tool at interchange sites
not only in Cape Town, but also in two Brazilian cities, Sao Paulo and Curitiba, in order to
compare the findings across sites and cities to see whether foreign interchange practice
could benefit Cape Town. Brazil, like South Africa, is a rapidly developing country
presenting similar socioeconomic attributes and challenges, but with a much stronger
public transport culture. The particular cities were selected because Sao Paulo had a
similar modal mix to Cape Town and service extensions or modifications often had to be
retrofitted into a complex existing urban fabric. Curitiba's transport system was in large
part what the desired future system for Cape Town was based on, and it had a similar
population size. The comparative findings, revealed in Chapter 5, brought to the fore a
number of interesting results. Three particular points will be repeated here.

The first is that an integrated public transport provision body, as in Curitiba, does not
guarantee high quality transfers within or between different services at interchanges.
Physical accessibility and wayfinding aids were not of a very high standard either
internally or between different services. The results in Sao Paulo and Curitiba rather
seemed to indicate that better institutional integration only really affected the less tangible
aspect of user transfers: the fare collection system. The implications for South Africa?
The policy and guideline documents reviewed in Chapter 2 consistently call for integrated
transport authorities to be instituted in urban regions in South Africa in order to improve
the provision of public transport systems. In line with the findings of this research project,
the existence of such a body does not necessarily lead to improvements in the physical
quality of the public transport system or the overall user transfer experience. On the other
hand, the continued isolated existence of institutions in Sao Paulo and Cape Town
translated into the persistence of modally fragmented public transport systems. (In terms
of the research activities, it was much easier to gain access to, and collect data at, the
interchanges in Curitiba than in either Cape Town or Sao Paulo, as there was only one
authority in charge of all operations —i.e. URBS.)

The second related point is that, in all cases, the concourses that linked the various
transport services lacked sufficient accessibility and wayfinding management to
accommodate the full range of users expected at interchanges. The public transport
provision mindset that seems to favour designing facilities with vehicles as the primary
design unit, and not the end users, was not limited to Cape Town. Users were forced by
the layouts of all interchanges to cross vehicular travel ways at some stage during a
transfer. This type of conflict was inherent in the designs of all the documented
interchanges. If this continues to be the case, as it certainly seems to be if one also looks
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at the current interchange planning and design guidelines reviewed in this project, it does
not bode well for achieving the policy aims of putting the user first.

The last point that will be outlined here in regard to the research finding relates to the
provision of commercial amenities at interchanges. While interchanges in Cape Town
were by far the most expansive of all those investigated, this characteristic translated into
increased opportunities for informal and formal trade along the transfer trip chains of
users. These opportunities were certainly acted upon, so much so that during off-peak
periods at Wynberg and Bellville there were probably more traders than transport users on
the platforms and along the concourses of those interchanges. However, during peak
times trading, especially of the informal type, could be a serious obstacle to efficient and
rapid user transfer. In the end, there seems to be a trade-off between the user amenity
value and the user 'obstacle' value of commerce at transport facilities. Whichever
approach is favoured, it bears serious consideration given the socioeconomic realities in
both countries.

6.3 RECOMMENDATIONS

Two themes run throughout the research endeavour: the link between the institutional
arrangement of the entities that direct public transport provision and the physical
separation or integration between interchange components, and the link between design
and planning guidelines and the quality of the user transfer experience at interchanges.
The responses to the research questions throughout the previous chapters have made it
possible to articulate recommendations on how public transport institutions and
interchange design and planning guidelines should be adjusted in order to put the user
first. The recommendations are structured according to these two themes.

6.3.1 The Role of Integrated Transport Authorities

This research project was inspired to a large extent by the high level of interest from
South African transport practitioners and authorities in the so-called ‘model’ transport
cities in South America, in particular Bogota, in Columbia, and Curitiba, in Brazil. These
cities have managed to create relatively successful Bus Rapid Transit (BRT) solutions to
their particular transport problems. Since it was not possible to document Bogota as part
of this study, Sao Paulo was identified as an alternative site, since it has aiso introduced
various bus-based transport solutions, but it has done so only since the 1990s. Sao Paulo
also had a more integrated institutional structure, albeit not to the same level as in
Curitiba.

The policy documents reviewed in this study indicate that it is the intention to provide
similar systems in South Africa cities. The apparent success of BRT in South American
cities is in large part ascribed to the presence of a unified transport provision authority, an

CONCLUSION AND RECOMMENDATIONS



.96

opinion that South African transport policy has taken to heart. However, this study did not
come across critical analyses of the applicability of the South American transport systems
to South African cities. What appeared to be missing was a methodical audit of the
elements of such systems that motivated why they were selected as examples to local
practice, and to test the stated link between integrated institutions and effective transport
provision. Thus, this study developed a framework for such an audit.

The main measure that linked the level of institutional integration to the success of
interchange provision was the quality of the transfer experience of all users between
different services. Even though institutional structures, modes and interchange layouts
may occur in any number of different configurations in different cities, the needs of the
user tend to be constant: transfer should be efficient, comfortable and safe. Policy
recognises these needs, and states that they should be prioritised (Chapter 3).

However, the findings of this dissertation contradict the commonly held opinion that
integrated transport authorities necessarily lead to improved transport services, if the user
experience during interchange is taken as the measure. Within the confines of
interchanges, the findings of this study indicate that the user’s experience of the physical
environment during transfer was poor in all cities, regardless of the level of institutional
integration. The full institutional integration in Curitiba, partial integration in Sao Paulo, or
nominal integration in Cape Town, proved to be little indication of whether the user’s
transfer experience would be good or poor. Rather, the main effects of integration
appeared to be that a common fare management strategy could be implemented, and that
facilities could be made less land extensive, thus limiting travel distance during transfer. it
seems that having a single transport authority, along with better-matched modes, as is the
case in Curitiba, reduces the need to duplicate platforms and provide internal access
control points, in turn making more efficient use of space and reducing the complexity of
the transfer process, as illustrated in Figure 6.1 on the next page.

Thus, the first recommendation in view of the findings of this study is that the
establishment of an overarching transport authority in isolation will not result in improved
service to the user. This is not to say that this step should not be taken: the site
investigations have indicated that institutional integration appears to be a prerequisite for
the planning of more integrated public transport services, and consequently for the
planning of more space-efficient and integrated interchanges. However, the other
prerequisite for more effective user transfers has been shown to lie in the design of the
interfaces between, and the physical and wayfinding characteristics of, the components of
interchanges. These aspects are not addressed at the policy level, but at the level of the
relevant design and planning guidelines, which are the subject of the next section.
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Figure 6.1: The effects of cpen versus closed interchange sSysfems on user transfer

6.3.2 Revised Planning and Design Guidelines for Public Transport
Interchanges

The previcus section illustrated the limited extent to which integrated transport provision
institutions can positively affect the user transfer experience at interchanges. As pointed
out in that section, institutional integration only appeared to improve the User experience
by enabling shorter and simpler transfer trips; it did not impact on the gquality of those trips
through tmproved accessibility or wayfinding. These aspects of the transfer trip are
design issues, and should thus be addressed in the appropriate design and pianning
guidelines. However, in a review of the relevant guidelines for public transport facilities
and interchanges in Chapter 3, t emerged that these documents do not provide a
structured appreach that ensures that the needs of alt users during all tasks undertaken
as part of the fransfer tnp chain are addressed. The oldest transport facility design
guideling documents that were reviewed (RSA-DT 1285 RSA-DT 1980a) were developed
te be mode and vehicle specific, anly acknowledging the need to consider how users
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transfer to other modes in the vicinity, but not providing more direction in this regard.
Each subsequent guideline document was found to be based in large part on those mode-
specific documents, adding certain improvement such as better provision for amenities or
greater consideration of the urban context within which the facilities were or would be
provided. Even the most recent guideline documents (GPG-DPTRW 2002, CCT 2005b)
are still primarily based on those same mode- and vehicle-oriented documents. The
application of the assessment framework developed in this dissertation confirmed that a
vehicle-oriented design focus, as contained in these guidelines, ultimately translated into a
poor quality transfer experience for users.

However, the assessment framework lends itself to applications beyond the boundaries of
this dissertation. On the one hand, it is recommended that this framework should be
applied in retrospect to interchange facilities that already exist and operate, as was done
in this study, to test the quality of user transfers at such facilities and to provide insight into
what obstacles should be removed to improve the transfer experience. Such an
assessment of transfers would need to incorporate both qualitative and quantitative
considerations. It is suggested that quantitative data on vehicle types beyond those
currently specified in existing guidelines are required to assess vehicle circulation and
holding requirements. In addition, data on volumes of vehicles and passengers arriving
and departing on particular services, and transferring between their associated platforms,
are necessary to assess walkway and queuing area capacities, and to optimise platform
allocations to minimise aggregate transfer distances and crossing conflicts. In view of the
findings of this dissertation, the attributes of user transfers that can be improved, without
altering the physical layout of an existing interchange facility, are comprehensive
wayfinding provision, integrated fare collection systems and accessible boarding features
on vehicles.

On the other hand, the planned trunk and feeder networks in South African cities would
likely lead to the construction of new interchange facilities, or the expansion of existing
facilities to incorporate new services and vehicles. These interventions would provide
excellent opportunities to improve the quality of user transfers and to prioritise users at
interchanges from the outset. Not only would such improvements be desirable from the
point of view of the user, but user prioritisation is also a requirement very clearly
articulated by governmental policy. However, as illustrated in this dissertation, the
interchange design and planning guidelines in use in South Africa do not adequately
attend to the needs of users, nor do they provide a method for dealing with transfers
between public transport services in a manner that assures an unbroken transfer trip
chain for all users. Based on the findings of the Cape Town case studies presented
earlier in this dissertation it seems as if the vehicle-oriented focus of interchange design
and planning guidelines manifests itself in boarding area layouts that do not prevent, and
can actually cause, conflict between vehicles and users. Not only would it be contrary to
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the aims of public transport improvement plans to continue to infringe upon the personal
safety and convenience of users in this manner, but it would also be an inexcusable
missed opportunity if new or expanded interchanges do not redress the skewed balance
between vehicle and user.

In order to address the problems of the current bias towards vehicle-oriented design, and
the poor quality of user transfers at interchanges, there needs to be a fundamental shift in
the interchange design and planning mindset. Since interchange planning and design
guidelines are the on-the-ground arm of official policy, and as such direct the mindset
behind the provision of interchanges, these guidelines must reflect a user-oriented
approach. The guidelines must ensure, even before a pen is put to paper or a brick is
laid, that all the parties involved in the provision of interchange facilities are clear on what
a user-oriented approach to the design and planning of such facilities entails. The
assessment framework presented in this dissertation provides the basis for such an
approach, but does not, and cannot, claim to be a substitute for design and planning
guidelines that prioritise the needs of the interchange user. Therefore, the final
recommendation of this report is that new guidelines for the planning and design of
interchanges have to be developed that take into account the findings of this dissertation.
These guidelines should:

= Replace all previous mode-based guidelines with one overarching document that
maximises the potential for integration provided by a unified transport authority —
effective physical integration between road-based and rail-based services cannot take
place if interchange provision is subject to fragmented guidelines;

= Contain strategies for the successful design, implementation and management of the
components of interchanges involved in the user transfer process, and of the
interfaces between these components; and

» Instil in officials and practitioners alike an understanding of what interchange is from
the point of view of the user by describing in detail every step of the user transfer trip
chain as well as the obstacles that prevent effective user transfers.

Besides supporting policy targets, these actions would enable a mindset shift towards a
user-oriented approach in the planning and design of public transport interchanges.

6.3.3 Further Research

Due to the limitations necessarily imposed on this research project it was not possible to
cover all the aspects of effective interchange provision in this study. in view of the need
for revised, modally-integrated planning and design guidelines for public transport
interchanges that was outlined in the previous section, a number of research tasks can be
undertaken to assist in the development of such guidelines:

CONCLUSION AND RECOMMENDATIONS



100

During the literature review undertaken in this study very little data were encountered
on user transfer volumes at interchanges. Two potential sources for such data were
identified: the Current Public Transport Record of the City of Cape Town (2004-2005)
and the National Household Transport Survey (RSA-DT 2003), but these proved to be
not very informative on closer inspection. The former did not contain inter-mode
transfer data, nor did it provide data on transfers between vehicles of the same mode
at interchange facilities. In the latter, only 3328 persons were interviewed in the City
of Cape Town, some of which used modes other than public transport. The small size
of the sample, and the general focus of the Survey, did not allow for any conclusions
to be drawn on the predominant types of transfers in the city or the magnitude thereof.
There is definitely a need for more comprehensive data on transfer patterns in Cape
Town to assist in determining the spatial allowances at interchanges for vehicles and
users both actively or passively engaged in transfer activities.

The task of developing new planning and design guidelines would be a considerable
one. Seeing as this study found current guidelines lacking descriptions of, and input
into, the actual process of user interchange, and that vehicular operations and spatial
allocations appear to be very closely linked to the dimensions of existing vehicles,
especially in the case of minibuses and overground rail, very little remains in existing
guidelines that would not be subject to thorough review. This means that there is
ample scope for engaging in research activities that would assist in the preparation of
user-oriented guidelines for the planning and design of public transport facilities in
general, and interchanges in particular. Examples of research activities would be the
identification and analysis of user-oriented guidelines in developed and developing
world contexts, and a compilation and testing of the operational and physical
dimensions of current and upcoming public transport vehicles and technologies in the
local setting.

If transport services were to be restructured in accordance with the present policy
aims, as outlined in this document, there would certainly be a need to redesign or
retrofit existing interchanges and transport facilities to allow for efficient trunk-feeder
interface, as motivated in the previous section of this chapter. This presents an
opportunity to experiment, at both research and practical levels, with interchange
planning and design alternatives aimed at improving user transfers at existing
interchange sites in the form of pilot projects at these sites. The development of user-
oriented guideline documents in conjunction with such pilot projects would enable the
efficacy of the guidelines to be tested and refined before embarking on full-scale,
capital intensive implementation. The authors of the guideline document for public
transport facilities in Cape Town (CCT 2005b, reviewed in Chapter 3) followed a
similar process. Even though the conclusion was that those guidelines did not
exemplify a user-oriented approach, the value of the iterative process between pilot
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project experimentation and guideline development is demonstrated in the real-world
applicability of those guidelines. Thus, what is called for is a replication of the process

contained in that document, but with a focus that prioritises the needs of the end user
over those of the public transport vehicle.
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TERMINOLOGY

For the purpose of accessibility, acronyms and words from references in the original
Portuguese have been translated, wherever possible or desirable, into the nearest English
equivalent by the author and verified with the aid of a bilingual dictionary (Collins 1998).

Furthermore, certain terms that are used throughout this dissertation could be interpreted
in more than one way, or the reader might not be familiar with such terms. For the sake of
clarity and consistency the meanings of such terms as they occur in the text of this
dissertation are explained below.

Interchange

There are two distinct meanings of this term that are used in the dissertation, the one
describing the facility, and the other the process that occurs at that facility. The first is an
abbreviated form of 'public transport interchange' or ‘transport interchange, that is, the
term that describes the physical facility or space that forms part of the transport system at
which passengers transfer between modes of transport (GPG-DPTRW: 6). The second
meaning is the action of transferring between modes, or the process of interchange that
occurs within the transport interchange. In this dissertation, interchange does not refer to
the term that describes a freeway intersection in road design terminology

User

The user is any person who utilises the interchange with the purpose of gaining access to
a mode of transport or transferring between modes. The user is thus also the person who
performs the act of interchange, and the end user of the interchange facility. This term
includes the meaning 'public transport passenger'. The interchange also accommodates
persons who are not performing interchange, such as administrative and security
personnel at the interchange, or traders selling their wares within the interchange. These
persons are referred to according to such individual functions, and not as users.

Vehicle

The word vehicle is an abbreviation of 'public transport vehicle', or any vehicle that offers
a public transport service. These vehicles transport users to and from the interchange
and utilise the space provided for them at such a facility for the purpose of user
interchange. Such vehicles are usually motorised, and include buses, train sets,
minibuses, or any other mode of public transport that is present at the interchange.
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Storage

At certain interchanges space is allocated to stationary public transport vehicles that are
empty or awaiting the boarding of users. Such storage spaces have a similar function to
general on-street parking in that the vehicle occupying such a space is not performing a
transport function at that moment. In this dissertation such parking space for public
transport vehicles is referred to as storage or vehicle storage, and should be distinguished
from the drop-off and pick-up area at which users are boarding or alighting from a public
transport vehicle

Non-motorised transport

Non-motorised transport is a term that described modes of transport that do not require a
motor or engine. Walking, cycling and animal-drawn carts fall in this category. A person
entering an interchange on foot and then boarding a bus to an onward destination is
performing a transfer between a non-motorised mode and a public transport mode.

Transfer trip chain

The act of interchange encompasses a number of sequential tasks that the user has to
perform. These actions, from the time of alighting from the mode of arrival to boarding the
onward mode, describe a chain of actions that have to be completed for the user to
successfully perform a transfer, or in other words a short trip between the modes. The
number and nature of tasks that make up the trip chain vary according to the specific
transfer being performed, and are described in greater detail in Chapter 4. Because the
transfer trip chain describes the act of interchange, the space in which it occurs can be
called an interchange, whether it is a formal or informal facility.
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