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Abstract

Bus rapid transit as formalization: Accessibility impacts of transport reform in Cape Town,
South Africa

by
Lisa Rayle
Doctor of Philosophy in City & Regional Planning
University of California, Berkeley

Associate Professor Daniel Chatman, Chair

Many cities worldwide are introducing bus rapid transit (BRT) into contexts where informal
transport modes serve a substantial part of the public transport market. These BRT initia-
tives are intended, among other goals, to formalize existing transport systems and to improve
accessibility. However, the extent to which BRT reforms actually improve residents’ ability
to reach activities remains in question. In this dissertation, I contribute to the empirical and
theoretical literature on informal transport by investigating how BRT reform has impacted
accessibility for residents of Cape Town, South Africa.

How have Cape Town’s transport reforms affected accessibility and its distribution amongst
different population groups? Why have reforms had these effects? I address these questions
using three methods: (1) an accessibility index computed using a transport network model,
(2) a difference-in-difference approach using intercept survey data, and (3) interviews with
users and stakeholders.

The accessibility model suggested that, in this specific case, the BRT reforms slightly im-
proved accessibility to retail, office, and hospital uses for the majority of residents. Because
informal modes were only partially removed, only a small fraction of residents experienced
reduced accessibility. The survey findings showed BRT was more effective as an upgrade of
existing formal modes than as a replacement for informal transport. Survey respondents re-
alized travel time benefits not by switching to BRT from informal transport, but by switching
to BRT from existing formal transit — conventional bus and train. Shifting from conventional
bus to BRT was associated with an average commute time savings of 10 minutes. The BRT
appears to differentially provide better accessibility to white and high-income residents, al-
though black residents realized the greater travel time savings because they were more likely
to switch from conventional bus and train.

Evidence suggests these particular outcome are best explained by changes in the institu-
tional and incentive structures behind transport provision. The shift from informal transport
to BRT involved: formalizing multiple dimensions of transport provision in multiple dimen-
sions; expanding the scope of goals for public transport; and changing the relationship be-



tween transport providers and users. These changes in transport provision help explain why
BRT reforms were more effective as an upgrade for formal transport than as a replacement
for informal modes.
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Chapter 1

Introduction

Many cities around the world have faced growing transportation challenges, as growing ur-
ban populations strain existing public transport systems and increasing numbers of vehicles
crowd streets, leading to intractable congestion, long commutes, air pollution, and unsafe
roads. City leaders struggle to satisfy residents’ and businesses’ need for travel with envi-
ronmental and social concerns within limited budgets. In many cities, government-managed
public transport remains underfunded and poor in quality, while privately provided ‘informal’
transport often adds to congestion, pollution, and accidents (Cervero and Golub 2007).

City leaders have increasingly turned to bus rapid transit (BRT) as a means of meetings
these challenges (Hidalgo and Gutierrez 2013). As a technology, BRT is differentiated from
conventional bus systems by an exclusive, segregated busway with a dedicated right-of-
way, signal priority, off-board fare collection, and platform-level boarding (ITDP, 2013).
According to advocates, a well-designed BRT system allows a passenger capacity, travel
speed, and comfort level closer to rail than to conventional bus, but at a much lower cost
(Hidalgo and Hermann 2004; Hensher 2007; ITDP 2013).

In all but the newest cities, BRT arrives in an environment where public transport is al-
ready well established. Informal modes might serve a large proportion of the transport mar-
ket, often having emerged where government involvement in transport falls short (Gwilliam
2008b). On the informality continuum, we can characterize more informal transport modes
generally as those with smaller-scale private operators, relatively weak government regula-
tion and oversight, and labor-intensive service (Cervero 2000). Every city has its own form
of informal transport, including shared taxis, motobikes, autorickshaws, colectivos, dollar
vans, matatus, jitneys, and many others. Cities that adopt BRT may also have existing
public transport modes, such as conventional buses or heavy rail, that are more likely to be
government-subsidized and with more government oversight. In large cities especially, BRT
typically is introduced into a landscape with many diverse transport modes from across the
formality spectrum.

The introduction of BRT often involves major changes to the existing transport system.
Indeed, reform of existing transport services is often part of the plan, and might mean for-
malization of informal modes. As Paget-Seekins et al. (2015) pointed out, BRT interventions
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in cities with informal transport usually involve formalization because, compared to informal
transport, BRT requires “more professional management,” “better-capitalized operators,” a
more “complex organizational arrangement,” and the “capacity to write and enforce con-
tracts” (p. 424). Ardila (2008) argued BRT is unusually effective in transforming the nature
of competition. According to Hook (2005, p. 184), BRT has proven “a mechanism for the
government to establish effect regulatory control over largely privatized systems” because,
compared to alternative strategies, it offers wide public appeal and fast implementation at
relatively low cost to the government (Hidalgo and Carrigan 2010). Thus, formalization may
not involve BRT, but BRT is a widely used means of accomplishing formalization.

Cities also often intend BRT to improve upon more formal public transit as well. Cities
with limited government resources often struggle to provide adequate bus or rail systems,
since high-quality systems that are also affordable for riders usually require public subsidy.
When quality lags, mass transit can be caught in a vicious cycle of declining ridership, falling
revenue, and service cuts (Gwilliam 2008b; Gomez-Ibanez and Meyer 1993). City leaders
have often seen BRT as a way to break this cycle, and reinvigorate public transport systems
with renewed financial investment and political commitment.

Hundreds of cities have adopted BRT with the intention of replacing, reforming, or
upgrading existing transport systems (Hidalgo and Gutierrez 2013). While the literature
has documented many of these reforms (Gilbert 2008; Venter 2013; Wood 2015a; Rizvi and
Sclar 2014; Flores Dewey 2013), we have limited knowledge of the extent to which they
have improved accessibility for the public. How do BRT interventions affect accessibility
and its distribution, compared to pre-existing informal transport? When BRT involves
formalization, what is gained, and what is lost?

1.1 Formalization and accessibility

Informality and transportation

Because formalization of informal transport is such a common and important part of BRT
reforms, in this dissertation I will pay particular attention to how BRT-driven transport
formalization affects accessibility, and how the accessibility provided by formalized services
like BRT compares to that provided by less formal modes.

The concepts of informality and formalization are hard to define and remain under-
explored in the transportation literature. Cervero and Golub (2007), for instance, defined
informal transport services as “those operating without official endorsement” (p. 446). This
definition is questionable because, although many informal modes begin illegally, many even-
tually receive some form of endorsement without change to service characteristics. Are they
still informal? What about situations in which governments officially tolerate unendorsed
services? Many authors prefer to avoid the term informal entirely. Behrens et al. (2016), for
example, prefer to define “paratransit” as a collection of transport modes that are distinct
from “formal transit.”
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Still, the transportation literature acknowledges informal transport as a useful concept.
The term “informal transportation” appeared in print as far back as the late 1960s and early
1970s, when U.S. policymakers became interested in how local, unplanned transportation
served poor, elderly, and/or rural populations lacking access to conventional public transit
(Burkhardt 1969; Hauser, FHA, and Research Triangle Institute 1974; Institute of Public Ad-
ministration 1975). Since then, informal transport has come to be most often associated with
developing countries, where small, private transport providers thrive in a context of under-
resourced governments and structural unemployment. In some countries, informal transport
accounts for the majority of urban travel (Cervero 2000; Finn 2012; Behrens, McCormick,
and Mfinanga 2016). Researchers have occasionally shown interest in informal transporta-
tion in the U.S. as well, usually in the context of immigrant communities (Valenzuela Jr.,
Schweitzer, and Robles 2005; Mukhija and Loukaitou-Sideris 2014; Goldwyn 2016).

Transport considered ‘informal” comes in many forms, as Cervero (2000) described in his
survey of transport in developing countries. From Jakarta’s bajajs (motorcycle taxis) to Rio
de Janeiro’s vans to Hong Kong’s Public Light Buses, informal modes develop character-
istics according to local context. Despite this diversity, Cervero suggested that, compared
to formal modes, informal transport tends to be less planned, less scheduled, more flexible,
with smaller vehicles, often cash-based, and provided by small-scale, private entrepreneurs.
Researchers do not agree on a definition of informal transport, though most would agree
the common characteristics of informal transport tend to arise from a lack of government
oversight and private-sector provision. Behrens et al. (2016) identified three dimensions
of paratransit: the degree of regulation of competition, the degree of flexibility in service
planning, and the degree of business formality. Although all of these authors acknowledge
interconnections between these dimensions, they stop short of explaining how exactly reg-
ulation, business formality, and service planning interact to produce certain modes. They
do not tell us why informal transport modes in different countries so often develop simi-
lar service characteristics. Without this level of understanding, it’s harder to predict how
formalization will affect service characteristics and, ultimately, accessibility.

Because their economic structure allows them to respond readily to demand, informal
services in many cases offer fast, convenient, and affordable mobility to people who depend
on public transportation (Cervero 2000; Cervero and Golub 2007). These benefits, however,
typically come at the cost of high accident rates, pollution, labor exploitation, poor customer
service, and especially congestion.

Informal transport modes often coexist with other modes in diverse multimodal land-
scapes. For example, Mumbai’s autorickshaws share the streets with privately operated
metered taxis and carry passengers to the publicly provided commuter rail. Rio de Janeiro’s
vans and motorcycle taxis connect with regulated, concessionaire-operated buses and the
public metro.
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Accessibility and formalization

Accessibility is the ease of reaching the activities that bring people to cities in the first
place—jobs, shopping, services, social interactions (Handy and Niemeier 1997). Unlike mo-
bility, which merely refers to the ability to move around, the concept of accessibility reflects
how people actually experience traveling in cities because it considers not just the trans-
portation system, but the number, location, and quality of potential destinations. For this
reason, researchers have argued planners should aim to increase accessibility rather than just
mobility-whereas continual highway building might maximize mobility, maximizing accessi-
bility requires balancing both land use and transportation (Handy and Niemeier 1997; Geurs
and van Wee 2004; Levine et al. 2012).

Accessibility has also proven to be a particularly useful concept for analyzing distribu-
tional impacts. Countless studies have focused on distributional impacts by using accessi-
bility maps to easily visualize spatial disparities and/or by comparing accessibility indices
for different population groups (Bocarejo and Oviedo 2012; Foth, Manaugh, and El-Geneidy
2013; Golub and Martens 2014; Grengs 2015; Lucas, Wee, and Maat 2016).

BRT reforms typically aim to achieve multiple goals simultaneously—and improving acces-
sibility is often one of them. In comparison with the informal modes it often replaces, BRT
can potentially reduce congestion and thus increase travel speeds by consolidating people into
fewer higher-capacity vehicles, and/or by using dedicated right-of-ways to avoid congested
roads (Levinson et al. 2003). But formalization does not necessarily improve accessibility
for everyone. Capital-intensive public transit like BRT typically transforms more disperse
and flexible point-to-point service into more fixed service in trunk-and-feeder configurations
(Hook 2005). Following a reform of this type, we would expect accessibility improvements
for those whose travel patterns fit the main service, but not necessarily for passengers who
have to travel outside the main corridors, whose journey might now require more transfers,
or those who travel at non-conventional times, who might now experience reduced service
frequency.

Informal modes may offer superior accessibility in many developing country contexts.
Cervero and Golub (2007) have argued that, compared to formal public transport, informal
modes are better able to “respond quickly to changing markets” and are “more in-tune
with their passenger’s [sic] demands” (p. 448). With smaller vehicles, they can offer higher
frequency service and can more easily “maneuovre in crowded city streets” (Cervero and
Golub 2007, p. 448).

Moreover, the ability of BRT to improve accessibility presupposes the existence of a gov-
ernment capable of planning, implementing, and managing such a system. BRT advocates
like the non-governmental organization EMBAR(Q emphasize that successful BRT requires
government commitment through planning, implementation and operation phases, in activ-
ities like system planning, user education, and contract management (Hidalgo and Carrigan
2010). Research on BRT implementation in several cities suggests negotiation with exist-
ing informal transport operators is both important and highly demanding of government
resources (Schalekamp and Behrens 2013; Flores Dewey 2013; Paget-Seekins, Dewey, and
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Muitioz 2015). Rizvi and Sclaar (2014) highlighted the importance of sustained political com-
mitment and meaningful public engagement in creating successful BRT in India. Despite its
comparatively low costs, BRT does require capital investment and usually public operational
subsidy (Hidalgo and Carrigan 2010). Even without BRT, other reforms like competitive
tendering, in which the government aims to shape competition, requires governments to ef-
fectively negotiate and manage contracts with private-sector transport providers (Walters
and Jansson 2008; Hensher and Stanley 2010).

In developing countries especially, governments may simply not have the experience or
resources needed to succeed in these tasks. The fact that BRT “demands more capable
operators and governments” (Ardila 2008, p. 15) might motivate governments to expand
their capabilities, but what happens if they do not? In this case, as Cervero and Golub
(2007) argued, informal transport that can function without much government involvement
may provide better accessibility, and residents may be better off without BRT interventions.

1.2 What we know about how BRT affects
accessibility

Despite decades of cities” attempts at BRT reforms, we understand relatively little about how
they actually affects accessibility for users. BRT studies typically report accessibility impacts
in terms of the change in travel times for trips within main corridors; for these we would
expect the reduction in congestion to improve travel time. For example, in Bogota BRT
is credited with reducing travel times on corridors (Echeverry et al. 2005; Hidalgo, Pereira,
et al. 2013). In Jakarta, BRT reportedly reduced travel time on the main corridor by 59
minutes in the peak period (Ernst 2005). BRT users in Delhi also benefited from reduced
travel times on the corridor (Tiwari and Jain 2012). However, fewer studies consider the
wider impacts on those who travel outside the main corridors. Those that do, such as in
Bogotd, have found BRT had much less impact (Munoz-Raskin 2010; Combs 2017). Even
on main corridors, BRT might not offer shorter travel times if passengers must walk further
to access stops or wait longer to board a bus (Gilbert 2008).

Additionally, existing studies typically focus on travel times, rather than a broader con-
cept of accessibility. Many authors argue more meaningful accessibility measures take into
account land use patterns and travelers’ needs (Geurs and van Wee 2004; El-Geneidy and
Levinson 2006). Tiwari and Jain (2012), for example, incorporated land use into their as-
sessment of Delhi’s BRT, but had to limit analysis to the BRT corridor only. Delmelle
and Casas (2012) evaluated the citywide accessibility impacts of BRT in Cali, but did not
consider how accessibility by BRT compared to that of informal transport. The literature
on other types of government intervention in informal transport markets, like competitive
tendering, has mainly focused on supply-side impacts such as vehicle numbers and service
frequencies, as well as congestion (e.g., Estache and Gémez-Lobo 2005). While these factors
would influence users’ accessibility, I am not aware of any studies that directly considered
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the impact of reforms on users’ accessibility.

Without understanding effects on users outside main corridors, and without considering
the spatial distribution of users’ origins and desired destinations, we are left with an in-
complete picture of the social equity implications of BRT interventions. In particular, the
focus on corridor-level impacts tends to deemphasize potential effects for residents in more
peripheral locations, who in many developing countries are likely to be lower-income. If BRT
is intended to improve accessibility for low-income residents, this is an important oversight.
Moreover, we have only a vague understanding of the means through which formalization
affects accessibility.

1.3 Research questions and hypotheses

In this dissertation, I address gaps in the literature by asking the following broad questions.
Does accessibility increase when BRT is introduced into a context with transport modes
of varying levels of informality? How do changes in accessibility affect different population
groups? Through what pathways in transport provision do BRT reforms affect accessibility?

I consider these questions in the particular case of public transport reform in Cape Town,
South Africa. The City of Cape Town, after previous unsuccessful attempts at upgrading
and restructuring its informal public transport, adopted a strategy of incrementally replacing
minibus taxi services with BRT. Using Cape Town as the case study, I address the following
questions: In what ways did Cape Town’s transport reforms and introduction of BRT change
public transport provision? How did these reforms affect accessibility for various population
groups? Why did the reforms result in these outcomes?

Hypotheses

I began the research with the following hypotheses, in response to the research questions.

Question 1: In what ways did Cape Town’s transport reforms and introduction of BRT
change public transport provision?

I expected the most important aspect of Cape Town’s reforms to lie in changes in rela-
tionships between the main actors in public transport provision: transport operators, the
government, and the public. Specifically, in the existing informal system, transport oper-
ators would relate to the public mainly through market competition — operators would be
incentivized through the profit motive to find out about users’ travel needs — with little
involvement by government. In contrast, after BRT reform the government would play a
more central role. The relationship between previously informal transport operators and the
public would be mediated by government. Operators would be incentivized to meet contract
obligations, and it would fall to government agencies to understand user needs and interact
with the public. I hypothesized these changes in incentive structures would affect accessibil-
ity through changes in service characteristics. Whereas existing informal operators provided
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a service that responded quickly to changes in user demand, the new BRT might sacrifice
demand-responsiveness for broader goals, like serving passengers with disabilities.
Question 2: How have these reforms affected accessibility for various population groups?
The Cape Town case presents an interesting opportunity to study the effects of BRT
intervention because, at the time of this study, the city’s transport existed in three stages of
reform. 1 expected the city’s transport reforms to have different accessibility impacts in each
of these areas. Accordingly, in the case of BRT in Cape Town, I hypothesized the following.

1. In Phase 1 of the BRT service area, BRT has replaced all previously existing modes of
public transport, mainly informal minibus taxis and contractor-operated conventional
buses. For the population located here, I expected accessibility to improve for those
within the main trunk route, but has declined for those further away.

2. Where Phase 2 of the BRT will be built, the city has implemented a new express
bus service as a pilot project. This new express service shares the branding and most
other characteristics with BRT, but without the separated busway along the full route.
In this Phase 2 area, previously existing minibus taxis and conventional buses still
operate, along with a severely under-funded commuter rail service. For these residents,
I expected accessibility to have increased because BRT introduced an additional option.

3. In the rest of the region, BRT has not yet been introduced and previously existing
public transport remains. In these areas I expected that, although BRT reform has
increased accessibility for some disadvantaged communities, specifically those who ben-
efited from having both BRT and minibus taxis available, overall BRT formalization
has reduced accessibility for disadvantaged communities, compared to what previously
existed.

Question 3: Why did the reforms result in these outcomes?

The accessibility impacts of BRT reform depend greatly on the capacity of government
to plan and design a system, write and enforce operator contracts, and engage in ongoing
management and maintenance. Particularly important is the need for government authorities
to understand travel demand and user preferences, and translate that into system design.
In comparison, the incumbent informal transport requires little of governments. Informal
operators respond directly to demand through market competition, and they are closer to
the community, so they are more prepared to understand and satisfy travel demand. Their
more flexible nature allows them to more easily respond to demand.

Compared to other cities, the government in Cape Town has moderate capacity to plan
and manage transport. Thus it’s difficult to predict whether it will be capable of taking
on the responsibilities required by BRT. Cape Town, compared to other cities, also faces
extreme socioeconomic inequality and segregation that make providing equitable transport
more difficult. In the case of Cape Town, I initially expected to find the following:
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e Because the public transport authority had little experience in public participation or
transit planning, it was not able to understand and respond to user needs as well as
informal operators. The lack of government capacity negatively affected the ability of
transport authority to improve accessibility.

e The government did not have a strong incentive to represent citizens’ interests in
proportion to the population, and it favored those who were politically most powerful,
mainly middle-class, white car drivers. As a result, the transport reform differentially
benefited accessibility for these groups.

1.4 Methodology

In this dissertation, I used a mixed-methods approach to investigate the impacts of BRT
intervention on accessibility, focusing on the specific case of Cape Town. I analyzed the
accessibility impacts of the first phase of Cape Town’s BRT, five years after it was first
introduced. To compare the accessibility provided by BRT with that provided by the pre-
viously existing services, I employed three complementary methodological approaches. In
the first, I estimated quantitative measures of accessibility to various land uses via a com-
putational model of the minibus taxi system. In the second method, I analyzed travel times
reported by respondents to a survey of public transport users. Third, I interviewed BRT
and minibus taxi users to better understand their needs and preferences, and how the in-
troduction of BRT has affected their travel experience. In all three, I compared changes in
accessibility among population groups as differentiated by proximity to the BRT and by race
and income.

I conducted these analyses within a case study of Cape Town’s public transport reforms,
in which I relied on interviews with transport providers, political leaders, planners, and
public transport users, along with review of documents. The interviews with transport
users complemented the user survey and provide a more comprehensive and more nuanced
assessment of changes in accessibility. Through the stakeholder interviews and document
review, I identified the ways in which Cape Town’s reforms changed transport provision, and
explained why these changes led to the observed accessibility outcomes.

To elaborate, the methodology has four parts:

1. Case study of Cape Town reforms

These approaches to measuring accessibility are embedded within a case study of transport
reform in Cape Town. In order to describe the case context, I conducted interviews with
18 planners, government officials, and transport providers involved in the BRT and reform
plans. I also reviewed publicly available documents, such as plans and white papers, relevant
to the transport reforms. This research served two purposes: it helped me describe what
reform actually involved in the Cape Town case, and it allowed me to identify the ways in
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which it resulted in the accessibility impacts I observed. In other words, the case study
research helped me answer the question, “why did BRT reform have these effects?”

2. Model-based accessibility index approach

Here, I measured accessibility impacts using an accessibility index approach. I computed a
score that represents accessibility to various types of opportunities available within a given
travel time of residents living in a given location. I compared this accessibility index, some-
times known as the cumulative opportunities approach, for minibus taxi and BRT modes,
and for time periods before (pretest) and after the introduction of BRT (post-test). In order
to compute the accessibility score for minibus taxi, I employed travel time estimates from
custom-built network routing model of the minibus taxi system, which relied on minibus
taxi route and frequency data provided by the City of Cape Town. The model results show
the extent to which changes in the transport technology — specifically, network design and
service frequency — influence accessibility and its distribution. In other words, the accessi-
bility index approach isolated the effects of network and service design. It also illustrated
the effect of land use patterns on accessibility.

3. Survey-based approach

In the second approach to measuring accessibility, I analyzed data collected via a custom-
designed intercept survey of Cape Town residents both within and outside of the BRT service
area. The survey of 1,580 travelers targeted minibus taxi and BRT users, and asked respon-
dents to report their typical travel times for work and non-work travel in current (post-test)
period and, retrospectively, for the pretest period. I use a difference-in-difference approach
to analyze the effect of BRT introduction on travel times among various population groups,
accounting for whether or not respondents changed their home and destination locations.
The survey measures actual reported changes in travel times among Cape Town travelers in
response to the transport reforms.

4. User interviews

In addition to the user survey, I interviewed 54 individual public transport users about
their experiences and travel decisions regarding the BRT reforms. While the survey-based
approach focused on travel time changes, the user interviews provided a fuller picture of how
travelers in Cape Town have actually experienced transport reforms and the motivations for
their travel choices. The interviews provided an assessment of accessibility impacts in terms
of not just travel time, but other aspects such as comfort, safety, and reliability.
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1.5 Selection of Cape Town as a case study

Cape Town’s public transport reform makes a good case study for a several reasons. First,
Cape Town introduced BRT into a landscape with several existing transport modes, in-
cluding informal transport, which makes this case similar to that in many other cities.
Cape Town’s BRT, called MyCiTi, was initially modeled after Bogotd’s Transmilenio (Wood
2014b), and in terms of technical specifications and business structure it followed interna-
tional best practices. Moreover, as in many cities, the BRT was intended as a means of
formalizing the informal transport sector, among other goals. Second, Cape Town is a city
with moderate government capacity. The government has the competency and authority to
regulate the informal sector to a certain degree and to undertake a large-scale project like
MyCiTi, but still has many resource constraints that limit its ability to, for example, enforce
all regulations against illegal transport operators or provide high-quality rail transit. Thus
it falls in the middle ground where formalization through BRT might be successful, or it
might not.

Third, the timing was right. When I began studying Cape Town, MyCiTi had been
operating for five years, an ideal amount of time for a post-hoc evaluation: long enough to
find observable impacts, but still short enough to conduct a retrospective survey. Fourth,
with a population of 3.7 million, Cape Town is a medium-sized city, which makes this case
more relevant to the many growing, medium-sized cities now considering BRT. Fifth, with
its high socioeconomic inequality and segregation, Cape Town demonstrates the social equity
issues faced by many cities in the developing world, just in more extreme terms. Finally,
Cape Town offered a relatively practical place to do research, since I could partner with the
University of Cape Town and since a good deal of secondary data and planning documents
are available.

1.6 Summary of findings

The case study showed Cape Town”s reforms have so far altered the city’s public transport
in terms of both the physical service provided and the institutional structures behind them.
In the Phase 1 service area, it physically replaced nearly all of the existing public transport
system. In the Phase 1 area, the City designed the new BRT to replace existing minibus
taxi service, and the City removed most minibus taxis from the streets, with some remaining
in high-demand areas due both to technical complications with licensing and to vehicles
operating illegally. In the Phase 1 area, BRT also replaced the aging conventional bus
service provided by a private company, Golden Arrow, under a government-issued contract.
In the high-demand corridor where MyCiTi Phase 2 will be built, the reforms added a new
transport option. Here, the N2 Express, the express bus service that was part of the MyCiTi
system but without full-fledged separated busways, was added on top of existing minibus
taxi, commuter rail, and conventional bus service.

Across the city, the introduction of BRT in Cape Town represented a realignment of public
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and private sector responsibilities in transportation. It involved an increased commitment
and authority on the part of the municipal government to plan, finance, manage, and regulate
public transportation, and an increased financial but reduced managerial responsibility on
the part of the federal and provincial governments. It also meant expanded public sector
involvement in transportation in a context where the private sector had previously been more
important. These shifts in responsibilities changed the institutional and incentive structures
behind transport provision, with consequences for service characteristics.

I identified three main aspects of the MyCiTi reforms important in influencing public
transport accessibility. First, the reforms involved changes in transport providers’ motiva-
tions and goals. Whereas minibus taxi operators had a single goal of maximizing revenue,
MyCiTi aimed to achieve multiple goals, which expanded the scope of objectives from merely
responding to existing users’ travel demand to broader societal interests like reducing con-
gestion, improving road safety, and social integration. Second, MyCiTi changed the way
in which transport providers understand users’ needs and preferences, through changes in
the relationship between providers and users. With minibus taxis, operators learned about
users’ needs through market competition. In contrast, with MyCiTi the City’s transporta-
tion authority used methods like surveys, public meetings, and customer service feedback
to learn what users wanted. Third, the reforms formalized public transport provision in
Cape Town, at least in the MyCiTi area, partially replacing a relatively informal service
(minibus taxis) with a more formal one (MyCiTi). MyCiTi traded the flexibility of informal
transport for potential economies of scale possible with a large-scale government-managed
system. Compared to the existing formal modes, MyCiTi represented an increase in public
investment in transportation, replacing outdated and poorly performing services with newer
vehicles and modern technology.

Overall, my research suggested Cape Town’s BRT reforms resulted in increased accessi-
bility for the average resident. Impacts differed by location and population group, however.
For residents in the Phase 1 area, the replacement of existing public transport with BRT
mostly improved accessibility when measured by the amount of office, retail, and hospital
activities reachable within a given travel time. MyCiTi resulting in residents in the Phase 1
area being able to access on average 1% to 9% more retail and office activities compared to
2011, even though many minibus taxi routes were removed. In the N2 Express area, where
BRT was added on top of existing minibus taxis, accessibility unsurprisingly improved as
travelers gained more choices.

MyCiTi’s clearest travel time benefits came less from replacing informal transport, as was
intended, and more from upgrading existing formal public transport. Controlling for changes
in origin and destination, when survey respondents switched from train and conventional bus
to minibus taxi, they saved just as much or even more time than respondents who switched
from train and conventional bus to MyCiTi. According to regression analysis of the user
surveys, commuters who switched from Golden Arrow to MyCiTi saved an extra 10 minutes
(or had a travel time increase 10 minutes smaller), on average, compared to those who did
not. Switching from train to minibus taxi had a similar effect: respondents could expect an
extra commute time savings of about 12 minutes, compared to those who did not make that
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switch.

In comparison, respondents who switched from minibus taxi to MyCiTi had travel time
savings that were small and statistically insignificant, for both work and non-work travel. In
addition, access to MyCiTi had no discernible effect changes in work travel times; however,
for shopping and personal visits, those with a home and destination in the MyCiTi service
area had on average a 6.2-minute travel time savings.

Evidence from the user survey and interviews therefore suggested one of the most impor-
tant results of Cape Town’s transport reforms was not what I initially expected. MyCiTi
was most important as an upgrade to poorly performing government-subsidized modes of
conventional bus (Golden Arrow) and the train. Atypically, in Cape Town the train was
widely known as the least desirable mode of travel in every regard except price-residents
considered it slow, unreliable, unsafe and uncomfortable, although very cheap. Moreover, its
service appears to have declined in recent years, as the national government has increasingly
struggled with management of its state-owned enterprises (Crowley 2015; England 2014; On-
ishi 2015). The survey findings suggest many train passengers may have switched to MyCiTi
or to minibus taxi in response to declining train service quality and saved travel time as a
result. The cost of switching was higher fares, as both taxis and MyCiTi are more expensive
than the train.

MyCiTi was intended to replace Golden Arrow, and in the Phase 1 area, Golden Ar-
row routes were removed to make way for MyCiTi, and the Golden Arrow company itself
participated in the reform by becoming a shareholder in one of the MyCiTi operating com-
panies. In the case of the Phase 1 area, the travel time savings associated with switching
from Golden Arrow to MyCiTi, but not from minibus taxi to MyCiTi, suggest that BRT was
a clear improvement over conventional bus, at least in terms of travel time, but not clearly
an improvement over informal minibuses.

With respect to the distribution of accessibility benefits, existing residential patterns,
with their extreme racial and economic segregation, largely determined who benefited from
the BRT. In terms of households served, the BRT network favored white and upper income
residents disproportionately. However, since most white and upper income households pre-
viously used car and not public transport, their travel times did not necessarily improve
with the BRT. In contrast, the BRT did improve travel times for large numbers of nonwhite
and lower-income travelers, mainly because these travelers previously had very poor formal
public transport options.

Citywide, the reforms apparently increased accessibility for all racial and economic pop-
ulation groups, but not equally so. According to the accessibility model, the greatest acces-
sibility increases in percentage terms were for high-income and white households to retail
uses, thanks to the higher concentration of high-income and white households near MyCiTi’s
Phase 1 trunk corridor. On the whole, coloured residents appear to have had the smallest
gains in accessibility 2011 to 2015. Taxis provided greatest accessibility to blacks when
considering trips of 45 minutes or more. Although it appears MyCiTi provided the largest
accessibility increases to white and high-income residents, at least at the 30- and 45-minute
thresholds, the addition of the N2 Express greatly increased accessibility for the limited



CHAPTER 1. INTRODUCTION 13

number of residents near those stops, who are predominantly lower-income and non-white.

MyCiTi’s accessibility benefits sometimes came at the cost of higher fares and sometimes
not. MyCiTi fares are subsidized and depend on the type of ticket, but are almost always
higher than train fares. They are comparable in price to Golden Arrow, so commuters who
switched to MyCiTi from Golden Arrow generally benefited in both time and cost. Compared
to minibus taxis, MyCiTi may be slower, but it is usually cheaper, depending on the trip.
Unlike taxis, MyCiTi offers free transfers and is cheaper per kilometer for longer distances.
However, for short, direct trips the taxi fare is often but not always a bit lower than the
saver peak-period MyCiTi fare.

The findings partially supported my hypothesis that lack of government capacity would
prevent the introduction of BRT from providing greater accessibility benefits, although part
of the reform itself was increasing government capacity. Early in the planning process,
the City of Cape Town had limited understanding of travelers’ needs, and even as that
capacity improved, the inflexible nature of BRT made it harder to overcome early mistakes,
such problematic stop placement and inefficient fleet mix. The BRT reforms’ failure to
significantly improve accessibility over minibus taxis was better explained by the incentives
and internal characteristics of transport provision than by the nature of the relationship
between transport providers and users. In the Cape Town case, the formalized system was
not as demand-responsive as the previously existing informal system, for reasons that appear
to be inherent to informal transport.

1.7 Contributions to the literature

This dissertation offers both theoretical and empirical contributions to the transportation
literature, filling gaps in the current research. It significantly adds to theory by offering
a more complete conceptualization of informal transport, explaining why informality ex-
presses more than other concepts like regulation and market-driven provision can alone. I
suggest conceptualizing formalization as changes in four dimensions—relationship to govern-
ment, relationship to labor, private sector provision, and internal organizational structure
and practices—allows us to better explain consequences for accessibility. This dissertation
describes what BRT reform entails in the case of Cape Town and explains why, when BRT
involves transport formalization, it can be expected to significantly change service charac-
teristics.

Specifically, the Cape Town case study offers an example of how BRT reforms can change
the relationship between transport providers, users, and the government. It illustrates how
changes in these relationships lead to, first, altered incentive structures that influence the
extent to which public transport responds to users’ travel needs and, second, which popula-
tion groups are considered as users. It supports existing literature that suggest BRT at least
in developing countries should be understood as an expansion of government authority and
commitment in public transport, and shift in goals from the market-oriented focus on travel
demand fulfillment to broader public interest concerns.



CHAPTER 1. INTRODUCTION 14

The dissertation contributes to empirical research with an analysis of accessibility and
its distribution before and after a BRT intervention, using a novel data source from one city.
It also uses original data to explain the mechanisms by which formalization through BRT
affected accessibility in this particular case. While only a single case, this study adds to a
body of research on effect of BRT in other cities. This analysis addresses questions currently
at the forefront of transportation research regarding the relative accessibility benefits of
informal transport versus bus rapid transit.

1.8 Policy implications

This research speaks directly to policymakers wondering how best to provide public trans-
port. My finding that, in the Cape Town case, BRT was more effective when replacing
existing bus and train services than when formalizing minibus taxis suggests that planners
and policymakers might consider BRT more as a way to upgrade existing public transit than
as a one-size-fits all solution to transport. In the case of BRT as formalization, specifically
when service-based contracts are used, policymakers should not expect the new system to
replicate features of the informal system without operational subsidies.

The Cape Town case highlights the importance of considering local land use patterns in
planning BRT. That land use influences travel demand is obvious, but in Cape Town officials
and planners did not anticipate the degree to which the separated land use — especially,
segregation between work and home — would create unbalanced travel demand that seriously
strained BRT capacity. More generally, the case suggests that, if planners expect BRT to
compete with existing informal modes, a solid understanding of users’ travel needs is key.

This research has the most direct relevance to decision-makers in developing countries
with sizable informal transport sectors, but it may also resonate in U.S. cities where govern-
ments at all levels have been slowly retreating from regulation and where, arguably, informal
services are filling the vacuum. This study may be of interest to leaders in cities where ride-
hailing has, arguably, reintroduced informality into a very formalized system. In all cases,
though, lessons should be taken with caution, as this research represents only one case of
formalization in one particular local context. For policymakers, this dissertation will be most
useful in combination with other studies that can put the Cape Town case in perspective.

1.9 Organization

The remainder of this dissertation is organized as follows. Chapter 2 reviews the existing
literature on informal transport and BRT as a response to informality. It presents a concep-
tual framework for understanding transport formalization that is useful in predicting how
formalization may affect accessibility for users. In Chapter 3, I present the Cape Town con-
text, and describe how Cape Town is similar to and different from other cities that have
attempted BRT reforms. In the following Chapter 4, I describe what BRT reform actually
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involved in the Cape Town case and how it might be expected to affect accessibility, drawing
on stakeholder interviews and document review.

The next three chapters present research findings. Chapter 5 details the accessibility
index approach, presenting the network-based accessibility model. In Chapter 6, I present
methodology of and findings from the user survey. Next, in Chapter 7, I discussed findings
from the user interviews, which provide more context for the survey findings. Finally Chapter
8 concludes with a discussion and synthesis of results, along with implications for policy and
future research.
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Chapter 2

Bus Rapid Transit as a transport
reform

The transport literature has documented the spread of bus rapid transit (BRT) from a niche
concept in Brazil to cities of all sizes and stages of development around the world (Hidalgo
and Gutierrez 2013). In low- and middle-income countries where government resources are
limited, BRT has been especially popular as a lower-cost alternative to more capital-intensive
mass transit like metros or light rail systems.

The BRT technology—a bus network with dedicated lanes and vehicles and stations de-
signed for rapid boarding—is typically credited to Curitiba, Brazil, where the city has grown
around planned bus corridors since the 1970s (Lindau, Hidalgo, and Facchini 2010). It was
the early success of Bogota’s BRT system, Transmilenio, however, that propelled the spread
of BRT as a means of transport sector reform (Hidalgo and Hermann 2004; Wood 2014b;
Montero 2016). By 2016, at least 204 cities around the world had adopted BRT (EMBARQ
2016).

In all but the newest cities, BRT enters an environment where existing transport modes
have built up over time. BRT might arrive to meet a system dominated by government-
subsidized mass transit. BRT’s predecessors might also be informal transport modes that
are less regulated and privately provided. Most likely, especially in larger cities, BRT is intro-
duced in a context with multiple varied transport modes, from both ends of the informality
spectrum. When a city decides to create a new BRT network, it is usually in response to
perceived inadequacies in the existing transportation system. Government-subsidized transit
might be under-resourced or inefficient. More informal transport might be more fragmented
and more chaotic.

This situation arises due to a history of inadequate government involvement or commit-
ment to public transit. In what Gwilliam (2008b) identified as a regulatory cycle public
transport, when government-provided public transit fails to meet residents’ travel needs, en-
trepreneurial transport operators often step in to fill the gaps. This ‘informal transport’ is
usually less regulated, if not outright illegal, operated by relatively fragmented private oper-
ators, and does not receive official government endorsement or funding. While convenient, it
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may produce problems like overcrowding, congestion, pollution and accidents. Meanwhile,
government-endorsed public transport modes decline as informal modes siphon off passenger
demand, leading to a cycle of reduced fare revenue and increased fares and/or decreases
service cuts (Gomez-Ibanez and Meyer 1993; Vasconcellos 2001; Gwilliam 2008b).

This was the context in many cities when BRT began gaining in popularity (Wilkin-
son 2010; Flores Dewey 2013). Thus, a BRT intervention might mean the formalization of
informal transport—including the consolidation of fragmented operators, regulation of previ-
ously unregulated services, increased government planning, management, and funding, and
changes in physical service characteristics and fares. BRT intervention might also reform
existing government-subsidized transport services, involving changes like capital investment,
changes in planning and management, reforms in market competition and public subsidies,
reconfiguration of networks, and service and fare changes (Kumar, Zimmerman, and Agarwal
2012; Hidalgo and Huizenga 2013; Hook 2005). Each case differs, but across cities that have
introduced BRT there are some common experiences.

2.1 Informality in transport, and its formalization

BRT often involves formalization, but what does informal mean in the first place? What
is it about informal activities that makes them informal? Which aspects are the most
fundamental is a matter of debate. The literature on both informal transport and informal
activities generally tends to emphasize four broad themes: the relationship of the activity to
the state, the private sector nature of the activity, the relationship of the activity to labor,
and internal organizational structure and practices. I find it useful to think of informality in
transport as defined in terms of external relationships — the way the transport industry relates
to government and the public — and internal relationships — the way transport providers relate
to each other and to their employees.

Before going further, it is important to note that informality is a continuum, rather than
a binary concept, a point emphasized in the broader literature on urban informality (Peattie
1987; Moser 1978; Portes and Sassen-Koob 1987; Rakowski 1994). An activity, or mode of
transport, may be more or less informal. There is no magic dividing line between formal and
informal.

Transport informality and external relationships

Paget-Seekins and Tironi (2016) proposed a framework representing how transport formal-
ization changes relationships between the government, transport providers, and citizens. The
authors developed their framework based on case studies of transport formalization through
BRT in Santiago, Bogotd, Quito, and Mexico City. I will add to their model an emphasis on
who is responsible for identifying and meeting user needs, and how that actor is incentivized
to do so. Figure 2.1 depicts my modified framework.
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Figure 2.1: Conceptual relationships between citizens, government, and transport providers
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(a) Public monopoly and (b) informal governance regimes. Adapted from Paget-Seekins and
Tiront, 2016.

According to Paget-Seekins and Tironi’s (2016) model, when public transport is provided
by a public monopoly, the transport provider is itself part of the government (e.g., a govern-
ment authority or state-run company) or a heavily regulated public monopoly. In this case, it
relates to citizens primarily through the public participation (or the political process), and
secondarily through ridership. The provider has two main goals: financial sustainability,
which incentivizes it to control costs, and political stability, which incentivizes it to keep
users content.

In contrast, under a strongly informal system with private provision and weak regulation
the government plays a much weaker role. Paget-Seekins and Tironi’s (2016) did not include
government at all in the model for informal transport, but I propose some weak links with
government are relevant.

Relationship to government

Compared with formal public transit, informal modes are less requlated and operate with less
government oversight.

In one of the most widely cited articles on informal transportation, Cervero and Golub
(2007, p. 446) wrote: “Technically, informal services are those operating without official
endorsement. Usually this means vehicles and operators do not have appropriate licenses,
permits, or registration papers from public authorities to provide collective-ride services to
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the general public.” Finn (2012, p. 47) declared the first defining aspect of informal transport
is that it “originated in unauthorized or even illegal operations. Mukhija and Loukaitou-
Sideris, considering informal activities more broadly, defined “informality in practice as ac-
tivities unregulated by the state” (Mukhija and Loukaitou-Sideris 2015, p. 447). Gwilliam
(2008b) treated informal transport in developing countries as unregulated or deregulated
transit service, without using the term “informal” at all.

The problem with these definitions is that “unregulated” and “unendorsed by govern-
ment” do not appear to describe the full extent of informal activities. It’s clear Cervero and
Golub’s (2007) concept of informal transport included services that operate under official
regulation, but with lax enforcement. The collection of activities Mukhija and Loukaitou-
Sideris considered informal, which included push-cart vendors, backyard dwellings, and park-
ing practices, also covered activities that are partially regulated, that fall into a gray area,
that are regulated but the regulations not enforced, or in which regulations are deliberately
evaded.

For Behrens et al. (2016) and Schalekamp (2015a), regulation of competition was one of
three dimensions that define paratransit (and paratransit may not always be “informal”).
The authors proposed a continuum ranging from an “unregulated open market” to a “regu-
lated monopoly” and placed formal transit toward the regulated monopoly end of the spec-
trum, with paratransit toward the unregulated end (Behrens, McCormick, and Mfinanga
2016, p. 6).

Other scholars have described informal activities as those that are not just unregulated,
but fall outside the purview of the state, characterized by lack of government intervention
or simply lack of government interest (Vasconcellos 2001). Squatter settlements and infor-
mal transport often flourish in peripheral communities where the state has little interest in
intervening. In this view, informality results from lack of government capacity or even gov-
ernment neglect, and in place of government-provided public services communities fashion
their own. In the case of Brazil’'s favelas, for example, lack of water and electricity services
and lack of support for housing forced residents to build their own systems (Caldeira 2001).
In many developing countries, when public transport provided by governments proved inad-
equate, informal transport emerged to meet residents’ needs (Vasconcellos 2001; Finn 2008).
For Yiftachel (2009), informality isn’t just a result of government neglect, since sometimes
the official state policy is deliberate exemption from regulation. Instead, officially tolerated
informality, or “gray spaces” are a deliberate means of enforcing social hierarchy (Yiftachel
2009). These views all carry an implicit argument that informal spaces result from govern-
ments’ unequal treatment, where informal status implies those spaces’ lesser value from the
perspective of the state.

The literature also emphasizes ambiguity and uncertainty in regulatory status and rela-
tionship to the state. Roy (2009) suggested that, under informal regimes, regulations may
be applied in an unpredictable way. Informal activities very often fall in between official
definitions, leaving regulatory applications ambiguous; for example, Brown et al. (2014)
detailed how food cart vendors are classified as motor vehicles even though they are more
like restaurants. Uncertainty in these relationships to government and regulations engenders
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a state of precariousness that thwarts long-term planning.

When the relationship between government and transport providers is mainly through
(often loosely enforced) regulation, a minor consideration for providers is staying sufficiently
within the law in order to keep operating. As shown in Figure 2.1, the government relates to
users through a (often ineffective) political process, which has only relatively small influence
on the service provided.

Relationship to the public

Informal activities are almost always private sector activities, rather than provided by the
government or for humanitarian purposes, meaning economic profit motivates their behavior.
In the informal regime, transport providers mainly relate to passengers through competition
in the market (Paget-Seekins and Tironi 2016). Presumably, providers have one goal — profit
— and thus they act to maximize passenger fares while minimizing costs. Therefore the
provider must understand user needs to the extent that it can attract passengers. It must
also minimize costs, or at least control costs. Many engineering studies of bus transit view
informal transport simply as private sector actors. They operationalize informal transport as
privately-provided, unregulated service, where the operator is driven by profit maximization
and mostly unconstrained by regulations (Bly and Oldfield 1986; Gronau 2000; Chavis and
Daganzo 2013).

Although less emphasized in the literature, informal transport providers may have rel-
atively strong social connections to the public. In many cases, informal operators live in
the same community as their customers and may have personal relationships with them.
As small-scale operators, they may have less “social distance” from their customers—for
example, perhaps developing a language and set of social practices specific to the commu-
nity (Woolf and Joubert 2013). Proponents of informal transport have often argued that
closeness to the community they serve helps informal operators respond better to their users’
needs and preferences (Rimmer 1989).

Internal relationships and transport informality

Internally, the informal transport provider differs in several important aspects from its for-
malized counterpart. The literature emphasizes the relations between providers and labor,
the organizational structure among and within providers, and their internal business prac-
tices.

Relationship to labor

Arguably, the idea of an informal labor market predates other uses of the concept of infor-
mality. Hart (1970; 1973) and the International Labour Office (1973) introduced the idea of
an “informal sector” to describe economic activities in sub-Saharan Africa that fell largely
outside of the regulated labor market. Hart and the ILO viewed informality as a potentially
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beneficial way for those excluded from formal labor markets to earn income. While the
literature on informal labor has focused more on activities like street vending than trans-
portation, the literature does recognize that informal transport tends to operate outside of
the formal labor market (Cervero 2000; Vasconcellos 2001).

Many authors have highlighted the entrepreneurialism of those engaged in informal ac-
tivities (De Soto 2000). Informal work, in this view, is evidence of ingenuity in the face of
adversity and a potential means for escaping poverty. Observing housing practices in devel-
oping countries, some authors have championed the benefits of informal, “self-help” housing
solutions (Turner and Fichter 1972). Cervero (2000) recognized that informal transport pro-
vides employment and small business opportunities for many people who would otherwise
have few options. In South Africa, the government has promoted informal transport as a way
for disadvantaged black communities to earn income and build capital (Walters 2013). For
some proponents, the entrepreneurial side of informal transport is not just an opportunity
for the operators, but also fundamental to the mode’s competitive advantage because the
profit motive encourages demand-responsiveness (Cervero 2000).

Critics, however, have highlighted the exploitative and subordinating aspects of informal-
ity, which primarily arise from informality’s relationship to labor. By subordinate, Tokman
(1978) meant that any surplus generated by the informal sector is transferred to the formal.
According to Tokman, one explanation for this subordinate position is that formal sector
firms are those for which it is economical to pay for worker stability; jobs that don’t re-
quire stability go the informal sector. For Portes (1983), the informality found in developing
countries is basically a mechanism to avoid or lessen state regulation of labor relations: the
informal economy allows formal-sector workers to consume cheap goods by avoiding wage and
benefits demanded by labor. It’s widely recognized that drivers and other informal transport
employees receive low wages and are generally not protected by labor regulations that would
govern wages, employment benefits, and work conditions (Vasconcellos 2001; Cervero and
Golub 2007).

Organizational structure and business practices

In attempting to differentiate informal transport from the formal sector, Finn (2012) heavily
emphasized business organization structure and practices as a key defining aspect. Behrens
et al. (2016) defined “formal” business practices as a dimension of paratransit distinct from
regulation and service characteristics. For Schalekamp (2015a), this dimension encompasses
ownership structure, management structure, and financial resources. In contrast to the
larger companies or public monopolies of formal transit, the informal transport sector tends
to be highly fragmented, with many small providers, who seem to have little incentive to
merge (Cervero and Golub 2007; Gémez-Lobo 2007; Finn 2012). Operators tend to manage
their businesses informally, often relying on cash and less often using conventional accounting
practices, contracts, or regular payments. Lack of access to financial markets is another often
under-appreciated aspect. Informal services are to a large degree self-financed by individual
drivers or operators (Finn 2008; McCormick, Schalekamp, and Mfinanga 2016).
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Estache and Gémez-Lobo (2005) suggested the organizational structure and informal
practices may be linked: a reliance on cash and informal relationships rather than formal
contracts might make it difficult to monitor drivers’ behavior as fleets become larger. For
example, drivers might easily under-report fares and pocket the extra cash. This keeps firms
small and might prevent them from taking advantage of potential economies of network
density or scope. In contrast, the opposite seems to occur in formal deregulated bus markets.
Following bus deregulation in the UK, firms showed a strong tendency to merge, apparently
to increase their purchasing power, access better financing terms, and take advantage of scale
economies in management (Mackie, Preston, and Nash 1995; White 1997).

Interdependencies between these dimensions

It is the interdependencies between these dimensions — transport providers’ relationship to
government, to the public, to labor, and to each other — that result in the distinct service
characteristics of informal transport, like small vehicles, flexible routes, and low headways.
According to Finn (2012, p. 47), “The mobility service provided by the paratransit sector is
as much about the organization and dynamics of the sector, as it is about the offered service.
These issues cannot easily be separated.” The literature begins to outline these relationships,
but few if any studies have synthesized them in one place. My attempt to do so follows.

Low labor costs enable small vehicles and flexible service

It is not difficult to show through a simple cost analysis that the small vehicles often observed
in the informal transport sector are made possible by low operational costs — in particular low
labor costs — and that this hinges on vehicle size. Informal transport tends to use smaller
vehicles—for the casual observer, this may be its defining feature. Smaller vehicles have
certain advantages, as summarized by Gwilliam (2008a). Compared to large vehicles, they
can respond more readily to demand, since it is easier to match capacity to demand. They
are well-suited to thin markets, where it would be difficult to fill larger buses. Compared to
large vehicles, small vehicles have lower headways, because it takes less time for the bus to
fill, and can operate at higher speeds, since fewer passengers means they need to stop less
frequently (Gwilliam 2008a).

However, all else equal, smaller vehicles have higher per-seat-kilometer costs than large
vehicles. (The smaller the vehicle, the fewer passengers can be transported by a single driver
and single gallon of fuel.) When demand is sufficient to fill larger buses, larger vehicles will
cost less per passenger-km, and their advantage over smaller vehicles is even greater when
labor costs are high. Walters (1979) and Glaister (1985) argued that from the perspec-
tive of the operator, small vehicles may be preferable even when demand and labor costs
are high, because passengers are willing to pay more for the greater frequency and higher
speed. Whether or not that argument is correct, small vehicles are clearly more likely to be
economically feasible when labor costs are low (Gwilliam 2008a).
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According to Gwilliam (2008b), in developing countries where labor is relatively cheap,
labor costs might make up around 20% of a bus operation’s total costs, in comparison to
the roughly two-thirds of total cost in industrialized countries. The reasons for differing
labor costs deserve closer examination. The formal wage rate obviously varies by place. But
macroeconomic data also show a general gap in wages between formal and informal sectors
(Marcouiller, de Castilla, and Woodruff 1997; Bargain and Kwenda 2009). One reason
for the gap appears to be differences in skill; another is that informal businesses avoid
costs associated with employment regulations such as minimum wages, workers’ benefits,
and workplace safety standards (Marcouiller, de Castilla, and Woodruff 1997; Bargain and
Kwenda 2009). Avoiding labor regulations is certainly more likely in the presence of an
abundant labor supply and weak regulatory regime, as in many developing countries.

Evidence from the informal transport literature might help explain how industry-specific
factors determine differences in labor costs. Van Ryneveld (1989) suggested that a major
differentiating factor between formal and informal service cost in South Africa was the flexi-
bility of work hours in relation to peaked demand. In order to cover the morning and evening
peak commute hours, a spread of 14 hours, conventional bus services would have to employ
drivers for two shifts, even though many would be idle in the off-peak. In contrast, informal
transport drivers customarily work all day, for both the morning and evening commute, as
White (1981) pointed out in the case of Kuala Lumpur’s minibuses. In other cases, informal
transport drivers might drive the vehicle as a side job, picking up hours only in the peak.

Informal drivers readily work longer and more flexible hours than formal sector drivers for
a couple reasons. Formal sector drivers might be covered by regulations or union rules that
limit work hours. Formal work arrangements leave less room for flexibility. Informal workers
might be willing to work long hours, or variable hours, because they have little other option,
because each hour worked is a chance to earn more income, or both. The way in which
drivers are paid is likely an important factor. Informal drivers who are paid through a target
or commission system view each passenger as additional income, and are thus incentivized to
work more hours. Formal drivers paid through a regular salary are usually not incentivized
to work additional hours, unless they can collect overtime pay. It may also be that informal
drivers see themselves more as an entrepreneur who works for himself or herself, rather than
as an employee, and thus feels more motivated to work longer.

Van Ryneveld suggested (1989) that not only do low labor costs enable small vehicles,
but the opposite is true as well: small vehicles help keep labor costs low. Large conventional
buses require specialized skills to drive and to repair, while the skills needed to operate
and maintain smaller vehicles like minibuses, sedans and motorcycles are generally widely
available. Firms that use large buses must therefore retain a specially trained workforce,
which more likely requires higher wages and formal work contracts.

Finally, employees of formal public transport companies, especially large public monop-
olies, are more often unionized than are informal transport workers. It may be because
labor is more difficult to organize across a large number of small firms, as compared to at a
large firm, as Van Ryneveld (1989) suggested. Or it may be that informal drivers who see
themselves as entrepreneurs are less motivated to organize.
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Other operational costs

Because they also typically abide by only minimal service quality standards, if any at all,
informal services may have much lower maintenance costs (Cervero and Golub 2007). Infor-
mal transport operators typically under-invest in maintenance, with consequences for safety
and environmental impacts, but low maintenance costs also make small vehicles more eco-
nomically feasible, for the same reason low labor costs do. In addition, smaller “off-the-shelf
” vehicles require standard parts and tools for maintenance, in contrast to the specialized,
and more expensive, parts needed for large buses.

Organizational structure and economies of scale

Informal transport operators typically have very low administrative and overhead costs.
This is a direct result of small firm size and informal business practices—informal transport
owners usually manage at most a few drivers, and can do so without hiring administrative
staff. Aslong as operators rely on cash and informal employment relations, it may be difficult
for them to scale their fleet, since it becomes more difficult to monitor drivers and manage
operations. Vijaykumar (1986) suggested that small firms can keep labor costs lower because
they are less restricted by labor regulations, whether because they are more easily able to
avoid government enforcement or because their workers are less likely to organize. Formal
transport companies that do use corporate management and accounting practices may, in
contrast, be able to realize economies of scale by sharing administrative and other fixed cost
across vehicles. In an analysis of the Isreali bus sector, Berechman (1983) found economies
of scale in company size, although Obeng (1985) argued such scale economies applied only to
the short term. To my knowledge, no studies of economies of scale in the informal transport
sector exist. However, the lack of scale economies in informal transport is consistent with
the observed fragmentation of the industry.

A reliance on self-financing prevents large-scale capital investment Governments
usually invest minimally in infrastructure or subsidies for informal transport services. Capital-
intensive transportation, especially rail transit but also large buses, requires either public
investment or private companies operating in formal financial markets. Financial institutions
tend to stay away from activities unsanctioned by the government or subject to uncertain
regulations (Flores Dewey 2013). Informal services are to a large degree self-financed by in-
dividual drivers or operators; if formal financing is available it is often from a limited number
of providers at very high interest rates (Finn 2012; McCormick, Schalekamp, and Mfinanga
2016). Thus informal providers can typically afford only small vehicles, more likely second-
hand ones. They are even more unlikely to invest in infrastructure like stations or technology
like GPS or smartcard readers. They are also likely to under-invest in vehicle maintenance.
The result is typically smaller vehicles that can suffer from age and deferred maintenance
(Cervero 2000). More broadly, the lack of capital for investment results in emphasis on labor
rather than capital inputs to service provision.
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Lack of access to financing also perpetuates a reliance on cash and informal accounting
methods. As long as they are dealing only with cash and personal investing relationships,
informal operators have little reason to adopt formal business practices. If the activities
become officially recognized and regulated, however, access to finance may prompt operators
to corporatize (Schalekamp, Golub, and Behrens 2016).

Without formal government recognition and regulation, self-regulation develops
The informal transport sector may be fragmented and unregulated by the state, but it is not
without organization and regulation. The downsides of over-competition provide a strong
incentive for operators to engage in self-regulation to control market entry (Vasconcellos 2001;
Gwilliam 2008b). Informal providers thus often organize into governance structures, which,
while not “corporate,” might have complex structures and sophisticated rules (Cervero and
Golub 2007; McCormick, Schalekamp, and Mfinanga 2016). Such associations sometimes
take on the functions that a government regulator might—setting fares, controlling market
entry, opening new routes, and punishing violators (Behrens, McCormick, and Mfinanga
2016; Cervero 2000). In this case it’s debatable whether the sector is truly unregulated
(Vasconcellos 2001). However, there is still an important distinction: informal self-regulation,
in contrast to government regulation, is not necessarily accountable to the public, but is only
directly accountable to its members.

Minimal regulation leads to over-competition, in “thick” markets Without per-
mitting fees or service standards—for instance, minimum vehicle safety standards—individual
entrepreneurs can enter the market relatively easily. While some cities limit the number of
operating permits, informal operators may find a way around them. In places with high
demand (which is true of most large cities), the result is a large number of providers and an
abundant supply of transport services—which can be a boon for travelers, but also leads to
problems of congestion and overcompetition (Kahn 1988; Cervero and Golub 2007).

Informal providers tend to serve—and belong to—marginalized communities In-
formal transport typically thrives in spaces historically neglected by the state and provides
mobility to markets not adequately served by government-operated transport. Governments
may come around to tolerating or even endorsing informal transport, but this does not erase
the history of marginalization by the state. That history might engender mistrust and helps
explain why informal transport providers are often resistant to governments’ attempts to
improve or reform service. Another consequence is that, compared to formal transport, in-
formal providers are more likely to come from and belong to the communities they serve
(Woolf and Joubert 2013).
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Government intervention in informal transport

Defenders of informal transport argue it is often fast, convenient, and affordable—its inher-
ent market-driven flexibility and demand-responsiveness make it likely to provide superior
accessibility, unless the congestion it so often produces outweighs its other inherent benefits
(Cervero and Golub 2007; Finn 2012). Despite informal transport’s potential advantages
in providing flexible, convenient, and affordable service, government authorities have found
many reasons to intervene and push for formalization. As Cervero (2007) described, where
demand is high and market entry barriers low, over-supply is common, leading to conges-
tion. Without regulations to ensure service equity, profit-seeking operators might engage
in “cream-skimming” behavior, in which service supply concentrates on the most profitable
markets—those with high volume demand or high-paying customers—leaving less lucrative
areas with insufficient service (Kahn 1988).

The literature has connected informal transport with many other problems as well, in-
cluding poor safety, pollution, poor service quality, poor customer service, exploitative labor
practices, discrimination, and even violence (Vasconcellos 2001; Cervero and Golub 2007;
Estache and Gémez-Lobo 2005; Gilbert 2008; Joewono and Kubota 2007; Finn 2012; Portes
1983). These kinds of problems motivate government response. Finn (2012, p.47) goes as far
to say a key aspect of informality is that it “is not considered desirable by decision-makers
and planners.” The question then turns to what policy response is best. A range of responses
are possible, from prohibition and stronger regulation and enforcement, to acceptance and
recognition (Cervero and Golub 2007).

The debate over responses to informality is rooted in disagreement about what causes
informality in the first place. On one side, some argue the presence of informal activities
indicates insufficient government involvement. For example, Gwilliam (2008b) suggested in-
formal transport historically emerged in developing countries in response to financial crises
in state-owned public transport, and in the absence of strong enforcement of licensing and
labor regulations. For Portes and Sassen-Koob (1987), informal activities arise in response to
pressure to reduce costs, abetted by the government’s willingness to loosen or overlook labor
regulations. In transportation specifically, some authors argue externalities such as accidents
and pollution can only be addressed through government regulation (Estache and Gémez-
Lobo 2005; Vasconcellos 2001; Gwilliam 2008b). If the cause of informal is insufficient
government involvement, appropriate responses might be: better regulation and enforce-
ment to reduce accidents and pollution and to protect workers, greater public investment,
and intervention to shape competition. Other reasons might motivate a regulation-focused
response as well. Notably, governments sometimes act against informal activities in order to
assert state authority over elements that might pose a political risk to the government, or
impose order upon what may be perceived as “chaotic” elements of the city (Mukhija and
Loukaitou-Sideris 2014; Roy and Alsayyad 2004).

Others argue, conversely, that informality is a sign of overly burdensome regulation,
thus the appropriate response is less regulation (De Soto 2000). According to Mukhija and
Loukaitou-Sideris (2014), this response tends to emphasize the positive aspects of informal-
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ity, including flexibility and income-earning potential, and the entrepreneurial drive of those
involved. In this view, the presence of informal activities indicates the “true” market needs,
and thus the appropriate response is deregulation and legalization of those activities. Dereg-
ulation and legalization are not the same as leaving informal activities as they are. Instead,
these measures legitimize the activity and reduce regulatory uncertainty. De Soto (2000),
for example, argued that the problem for squatters was not lack of housing, but lack of legal
land titles, which prevented them from obtaining credit and investing in their property.

Deregulation and legalization may also be motivated by a pragmatic recognition of gov-
ernment capacity limits. Frequently, government leaders decide that addressing informal
activities is not a priority given limited resources, and may simply tolerate their contin-
ued presence (Cervero 2000; Gwilliam 2008b). Arguments for minimal government response
typically call for a reliance on self-regulation by the informal transport industry (Behrens,
McCormick, and Mfinanga 2016).

2.2 When BRT involves formalizing existing informal
transport

In Paget-Seekins and Tironi’s (2016) model, when a previously informal system undergoes
formalization, whether through competitive tendering or BRT, the links between providers,
the government and citizens, in theory, become a more balanced triangle (see Figure 2.2).
Private operators receive their main direction about what services to provide from the gov-
ernment, through contracts that outline service standards, regulation, and possibly subsidies.
The incentive structure depends on the type of contract — with the more common, output-
based contract, the provider is incentivized to meet contract obligations, which means the
onus is on the government to figure out user needs and to write and enforce a contract that
incentivizes the provider to meet them. With performance-based contracts, the provider
holds more responsibility for identifying how to meet user needs, but the public authority
is still responsible for evaluating performance in relation to user needs (Hensher and Stan-
ley 2010). Citizens’ demands must be made, not to providers through the market or the
community, but to government through the political process and public participation.

In short, whereas before transport providers were directly accountable to users through
the market, in the formalized regime they are accountable to government through contracts,
and government is accountable to users through the political process. This shifts the pri-
mary relationship from one between operators and users to multiple relationships: between
operators and government and between government and users.

As Paget-Seekins and Tironi (2016) observed, the majority of the literature on transport
formalization has been focused on the contracting relationship between transport providers
and the government, leaving the relationship between government and the public largely
overlooked. The same authors argued that, in their case studies, formalization has signaled
“recognition of transit as a public good and a need for intervention in the market,” yet it
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Figure 2.2: Conceptual relationships between citizens, government, and transport providers
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(a) Informal and (b) formalized governance regimes. Adapted from Paget-Seekins and Tironi,
2016.

“largely has not been accompanied by a change in the direct involvement of the public in
decision-making or accountability for the public funds” (Paget-Seekins and Tironi 2016, p.
182).

2.3 When BRT involves reform of existing formal
transport modes

Reasons: - End underinvestment in public transit - Break vicious cycle of declining ridership,
declining revenue, and service cuts - Signal, politically, city is modern and committed to
transportation. - Introduce or reform competition in the transport market

Might include: - capital investment: stations, segregated busways, vehicles, accompany-
ing urban design - reconfiguration of routes - restructuring of ownership or management -
restructuring of contracts or competitive markets - consolidation of operations and manage-
ment - changes in services or fares - integration with other modes
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2.4 Alternatives to BRT; alternative responses to
informality

The transportation literature appears to have come to a consensus that the public transit
sector experiences inherent market failures that make at least some government involvement
desirable. Debate remains over how much government involvement is appropriate. Evi-
dence for the argument against full deregulation comes mainly from experience with bus
deregulation in the 1980s in the UK and in Santiago, Chile.

Experiments with deregulation

In the 1970s and 1980s, the high cost of public subsidies for transit and growing interest in
free-market policies led the UK national government to pursue a policy of deregulation and
privatization. The main thrust of the argument for deregulation was that public transport’s
problems resulted from public management and lack of competition; competition in a free
market would improve efficiency and spur innovation (Beesley and Glaister 1985). Specifi-
cally, without regulatory barriers, more operators would enter the market, and the increased
competition would pressure operators to reduce costs. They would also face pressure to
reduce fares and innovate in ways that better served passengers’ needs. To increase revenue
they would expand service (Beesley 1989; Mackie, Preston, and Nash 1995).

Analysis of deregulation’s effects in the UK, as summarized in accounts by Mackie et
al. (1995) and White (1995), suggested that although by many measures the deregulated
market was more efficient, many of the expected benefits did not materialize. Deregulation
did appear to successfully reduce costs: before deregulation, labor accounted for about
70% of per-vehicle-km operating costs, while after deregulation operating costs fell by 35-
45% across Britain (White 1995). Firms were better able to resist union pressure, and
they reduced costs by lowering wages and reducing maintenance and administrative staff.
Service levels in terms of vehicle-km increased, reversing the previous trend of decline, and
some innovation resulted, such as replacing low-frequency large buses with higher-frequency
minibuses. Because service levels served increased, productivity rose in terms of cost per
vehicle-kilometer (White 1995). When Preston and Almutairi (2013) re-evaluated the long-
term impacts of deregulation, they found that operating costs began to increase again after
2000, although in 2008 they still remained 20%-28% below 1985 levels.

However, under deregulation the market turned out to be less competitive than intended.
Firms had a tendency to merge, apparently in order to achieve economies of scale in manage-
ment, purchasing, and access to finance (Mackie, Preston, and Nash 1995). The argument
for deregulation had rested on the assumption that in an open market new firms could con-
test the market share of incumbents. But according to Mackie et al. (1995), even without
regulation newcomers were discouraged by inherent barriers to market entry; for example,
incumbents had sunk costs (e.g., start-up costs) and advantages from local knowledge of the
market. Moreover, incumbents limited market entry by controlling costs, by ensuring there
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were no profitable gaps in services, and through predatory pricing (Mackie, Preston, and
Nash 1995; Fernandez and Munoz 2007).

Surprisingly, fares did not decrease, and in fact increased. Between 1985 and 2008,
fares increased by 55% in real terms outside of London and by 15% in London (Preston
and Almutairi 2013). This was because services competed on frequency instead of price.
Estache and Gémez-Lobo (2005) explained why fares in an unregulated market are likely to
be higher than what is socially optimal. Passengers value short wait times and will strongly
prefer to take the bus that arrives first, even if a lower-priced but otherwise identical second
bus will soon arrive. Assuming the passenger lacks information about vehicle arrival, the
first-arriving vehicle can thus charge a higher fare. Firms are thus incentivized to raise
fares and increase frequency. Fernandez and Munoz (2007) developed this argument into a
formal model, concluding that, all else equal, deregulated fares and free market entry result
in higher fares but shorter waiting times.

Overall, deregulation in the UK failed to reverse the trend of declining ridership. Mackie
et al. (1995) pointed out that in fact ridership declined even faster than predicted based on
previous fare and service elasticities, and speculated it may have been due to reduced relia-
bility and certainty for passengers. Preston and Almutairi (2013) used a demand forecasting
model to show that at least some of the decline in ridership can be attributed to deregulation,
as opposed to secular trends. However, ridership levels were maintained and over the long
term increased in London, which unlike elsewhere in Britain had instituted a bus tendering
system rather than full deregulation. Finally, White (1995, p. 201) concluded that, based
on data available at the time, the slim profit margins were not sustainable “if vehicles are
to be replaced at 'mormal’ lives” and, at returns averaging 4% annually, generally did not
produce a good return on investment. Although total subsidies decreased dramatically in
the first ten years after deregulation, they began increasing sharply in 2000, especially in
London (Preston and Almutairi 2013), and by 2008 exceeded 1985 levels. (Per-passenger
subsidies are probably still lower than in 1985, however.)

In Santiago, Chile, the bus sector also underwent deregulation and privatization in the
1980s. Prior to 1979, the city’s state-owned monopoly offered good network coverage but
suffered from poor service quality. The government’s deregulation policy of 1979 turned the
industry over to private firms, permitted free market entry and new routes, and allowed
firms to set fares. The policy assumed that free entry and competition would result in
greater efficiency, lower costs, and more diverse products. Higher efficiency would mean
lower pollution and congestion, since more people would shift from cars to buses.

In their summary of the results, Fernandez and Munoz (2007, p. 28) wrote, “a decade
later almost none of the goals pursued by authorities had been achieved.” As in the UK,
fares increased, and in fact doubled—an increase that could not be explained by fuel prices
(Estache and Gémez-Lobo 2005). Unlike in the UK where greater competition failed to
materialize, in Santiago deregulation appeared to result in over-competition. The number
of buses increased by 40% over four years, but capacity utilization of vehicles decreased, re-
sulting in considerably worse congestion and air pollution (Estache and Gémez-Lobo 2005).
After deregulation, the industry consisted of many small-scale operators, each with less than
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two vehicles on average, a result Ferndndez and Munoz (2007, p. 28) attributed to the opera-
tors’ “lack of professionalism.” Put another way, operators who lacked formal accounting and
relied on cash and personal relationships were not able to achieve economies of scale resulting
from sharing management costs, accessing finance, or buying in bulk, as did bus companies
in the UK. In addition, after deregulation, the average age of vehicles increased, which also
contributed to worsened pollution (Estache and Gémez-Lobo 2005). Public opinion towards
the sector became very negative (Ferndndez Koprich 1994).

In sum, the experiences from the UK and Santiago suggest full deregulation of bus mar-
kets is likely to reduce costs and reduce waiting times for passengers, but increase fares
above what is socially optimal. In neither case did competition work as expected: in the UK
the market became oligopolistic and restricted new entrants, while in Santiago entry was
too easy and over-competition resulted in worsened congestion and pollution. These nearly
opposite outcomes appear to stem from the fact that formal business practices and corpo-
rate structures in UK bus companies allowed economies of scale, while informal operators
in Santiago had little reason to consolidate—suggesting organizational and business practices
are key aspects of informality that affect service. It’s also possible the degree of competition
depends on the level of demand (Cervero and Golub 2007)-demand was very high in Santi-
ago and relatively low in the UK. In addition, deregulated buses in the UK were still subject
to safety and environmental regulations, whereas in Santiago had less capacity to enforce
such rules. In both cases, the reduced waiting times arguably meant greater accessibility for
passengers, although more research would be needed to address this question. More broadly,
the Santiago experiment was widely considered a failure, and has become a case study in why
at least some form of regulation is necessary. In the UK, the problems resulting from dereg-
ulation forced even free-market adherents to admit some level of government intervention
was justified (Mackie et al., 1995; White, 1995).

Government as market facilitator: experiences with competitive
tendering

After a history of public monopoly financial failures and disappointments of bus deregulation,
competitive tendering emerged as a popular middle ground between public provision and the
free market (Gwilliam 2008a). A goal of competitive tendering is to replace “competition
in the market,” in which operators compete for passengers on the street, with “competition
for the market,” in which operators bid for the exclusive right to provide service under
a set of conditions (Gwilliam 2008a). The role of the public authority is thus to design
the tendering system, conduct bidding process, and design and manage service contracts.
Operators, usually private sector, provide the service. In the case of service-based contracts,
the public authority is responsible for planning and network and service design; or, with
performance-based contracts, operators are responsible (Hensher and Stanley 2010). The
literature suggests competitive tendering has a mixed track record and its success depends
on a host of factors.
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Competitive tendering has earned overall positive evaluations in some places. London, for
example, had adopted a tendering system while the rest of UK underwent full deregulation.
As discussed in the previous section, ex-post assessments found operating costs in London
decreased while ridership rose, and service quality improved, without generating significant
congestion and safety problems. Although costs began rising again the long-term, London’s
tendering system was generally regarded as a success (Preston and Almutairi 2013). Hensher
and Wallis (2005) reviewed estimates from competitive tendering cases across Europe, North
America and Australia. They found that competitive contracts typically reduced operating
costs on the order of 20-50% in the short- and medium-term, although costs crept back up
in the longer term. One explanation for the long-term behavior is that gradual operator
consolidation and collusion tends to reduce competition (Gwilliam 2008b; Gwilliam 2008a).
According to Stanley and van de Velde (2010), several Dutch cities found forms of competitive
tendering that worked well, if not perfectly. Albalate et al. (2012) argued that Barcelona
appears to have maintained an effective level of competition in a competitive bidding system
that emphasizes incentives and penalties.

The competitive tendering approach has also encountered challenges, as illustrated by the
case of Santiago, Chile. In 1991, having judged deregulation a failure, Chile’s government
adopted a tendering system in which operators bid for the exclusive right to operate on
a route. The government decided the routes, which were not altered from the existing
routes that emerged under deregulation (Estache and Gémez-Lobo 2005). Fares were decided
through competitive bidding. The state also directly purchased and scrapped old buses
(Figueroa 2013). The positive results were lower fares and fewer buses, without a change in
network coverage, while capacity utilization of vehicles doubled and waiting times remained
very low (Figueroa 2013). These service characteristics suggest accessibility did not change
much, although studies did not address this question specifically. The average age of buses
dropped, and over half met emissions standards (Estache and Gémez-Lobo 2005).

Santiago’s reforms left many problems, however. The formerly fragmented industry con-
solidated into route-based organizations, which colluded in pricing their bids such that the
market was not truly contestable (Paget-Seekins, Dewey, and Munoz 2015). Because the
government made no changes to the network, many routes still overlapped, causing severe
congestion on main corridors (Estache and Gémez-Lobo 2005). The biggest problem, ac-
cording to Estache and Gdémez-Lobo (2005), was accidents: in 2001, buses were involved
in 7392 accidents in Santiago and on average, these accidents caused one death every three
days. The authors attributed the high accident rate to the persistence of competition on the
road. According to Figueroa, (2013, p. 93), competition on the road continued because “it
was not possible to introduce corporate governance criteria” in the concession contracts —
although Paget-Seekins et al. (2015) claimed operators did gradually adopt more corporate
practices. None of these authors explained exactly why the concession system failed to end
competition on the road, but available information suggests two possible reasons. First, the
route-based contracts allowed operators to still compete on the many corridors where routes
overlapped. Secondly, there was no fare collection reform. Even if drivers were paid a salary,
given lax oversight they could still pocket some cash fares and were thus incentivized to
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maximize passengers.

That competitive tendering has gained more traction in Europe, where government ca-
pacity is relatively strong, than in countries like Chile (Gwilliam 2008b), should not surprise.
Barter (2008) showed that, unlike in developed countries where contracting usually replaced
a public monopoly, in developing countries the incumbent was usually a mostly deregulated
informal system. Paget-Seekins et al. (2015) suggested it’s more difficult to reform compe-
tition in the latter case because the government often does not have the experience needed
to design a bidding process, manage contracts, or enforce regulations. The literature makes
clear designing a bidding process and effective contracts is complex; the process must care-
fully consider how to allocate risk, provide meaningful incentives and penalties, and remain
adaptable for possible contingencies (Stanley and van de Velde 2008; Hensher and Stanley
2010). In a review of tendering in Brazil, for example, Rolim et al. (2010) found that in many
cases the public authority failed to create a bidding process that was truly competitive, for
reasons such as imposing excessive bidding criteria, allowing participation from consortia,
and using a too-long contract period.

Some authors are optimistic governments can learn and build the capacity needed to
pursue effective competitive tendering (Barter 2008; Rolim, Brasileiro, and Santos 2010).
But such reform in developing countries also must typically overcome significant political
opposition from incumbent operators, a challenge not present when replacing an existing
public monopoly. Flores Dewey (2013) pointed out that in Mexico, like many countries, the
informal transport sector grew to have substantial political strength and could challenge gov-
ernments’ attempt at reform. Vasconcellos (2001) argued that once a market is deregulated,
it may be very difficult for the government to regain control, due to political opposition and
to the difficulty of coordinating a large number of operators. Informal transport cartels may
wield political control over parts of the city that rivals the state, and may, as in South Africa,
use violence to enforce their authority (Khosa 1992; Dugard 2001).

2.5 Advantages of BRT, and why it’s a popular choice

BRT-driven transport reform has a number of potential advantages that make it more at-
tractive compared to reforms like competitive tendering or strengthened regulation, and
compared to more capital-intensive transit interventions, like light or heavy rail. First, BRT
ideally provides a high-quality transit system, comparable in quality to rail systems (Hensher
2007). The dedicated lanes, automated fare payment, and streamlined boarding systems of
BRT promise to offer faster, more reliable, and more comfortable service compared to con-
ventional buses. Whereas more limited reforms that focused on paratransit and conventional
buses mostly targeted passengers dependent on public transport, high-quality BRT holds po-
tential to attract private car users. It was therefore a compelling solution to problems of
congestion and vehicle emissions, which helped galvanize support from international advo-
cacy organizations (Wright and Hook 2007; Hensher 2007; Hidalgo and Gutierrez 2013). It
can also appeal to a broad range of constituents, which would help build the political will
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to invest public funds in infrastructure and tackle industry reform.

Second, as advocates have heavily emphasized, BRT networks tend to be much less
expensive on a per-kilometer basis than rail networks (Hensher 2007). In a review of existing
BRT systems worldwide, Deng and Nelson (2010) calculated BRT’s average capital cost per
mile at 52% that of light rail and 8% that of heavy rail, although these figures assume
BRT uses an existing right of way and rail does not. Moreover, advocates found reason to
believe that BRT operations could be financially self-sufficient, implying no subsidies would
be necessary (Hook 2005). The promise of low initial cost and self-sufficiency are major
benefits for governments facing constrained resources (Hidalgo and Gutierrez 2013). In
addition, BRT networks can be built relatively quickly, a fact that appeals to elected officials
looking for tangible results within a 3- to 4-year election cycle (Hidalgo and Gutierrez 2013;
Wood 2014b; Montero 2016)

A third argument in favor of BRT comes from Ardila (2008). Drawing from cases in
Curitiba, Bogotd, Medellin, and Léon de Guanajuato, he argued that BRT, compared with
conventional buses, is more effective in establishing competition “for the market” because
BRT corridors and centralized fare collection systems create tangible barriers to market
entry, rather than relying only on enforcement. Specifically, only BRT-specified buses can
physically access the stations and dedicated lanes; informal operators would be disadvantaged
by having to compete in traffic. This is more effective than relying on under-resourced or
corruptible enforcement agencies. Electronic fare cards also create barriers to entry for
unauthorized competitors, since only operators participating in the system can accept them.
(Although competitors could simply offer rides for cash.) With centralized fare collection,
owners are paid per kilometer rather than per passenger, such that “bus companies maximize
profits if the fleet is a reasonable size” instead of “maximiz[ing| profit as fleet size increases”
(Ardila 2008, p. 13). While centralized fare collection can be effective without BRT, it is
presumably easier to implement along with a new BRT system.

Fourth, BRT has been more politically feasible than many previous efforts at formal-
ization in large part because it offers a more concrete pathway to transform the existing
transport sector, thus mitigating political opposition from informal operators. As Hook
(2005, p. 184) put it, BRT has been “a mechanism for allowing municipal government to
establish effective regulatory control over largely privatized systems.” Bogota’s Transmilenio
demonstrated that it was possible to benefit existing operators by including them as share-
holder in the new BRT system (Hook 2005; Gilbert 2008). Cities like Mexico City and Cape
Town, where the informal sector previously strongly resisted government reforms, could use
Bogota as an example to persuade existing operators to buy into BRT plans (Flores Dewey
2013; Wood 2014a; Montero 2016).

2.6 How do BRT reforms affect accessibility?

To summarize, we can understand informality in transport in terms of changes in multiple
dimensions: the relationships between transportation providers and the government, the
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public, labor, and other providers. The literature on informal transport identifies several
reasons for governments to intervene in informal transport markets. As bot public monopoly
and full deregulation shave proven problematic, competitive tendering and BRT — often both
together — have emerged as preferred means of formalization. The literature has mainly
focused on the process of formalization, particularly the contracting relationship between
transport providers and government. The effects on users remain under-researched, as have
the ways in which formalization changes the relationship between transport provision and
the public.

The effects of BRT interventions on accessibility, and its
distribution, are still unknown

The extent to which BRT, compared to informal transport, improves accessibility, and for
whom, remains an empirical question. Formalization through BRT might affect accessibility
due to changes in the technology; specifically, changes in infrastructure, vehicle size, and
network design — that are intertwined with each system of provision.

Defenders of informal transport emphasize its inherent flexibility and responsiveness to
demand, traits which would be expected to contribute to superior accessibility (Rimmer
1989; Vasconcellos 2001; Cervero and Golub 2007; Finn 2012). In a market of small-scale,
private-sector providers, each is incentivized to maximize fare revenue and thus seek out any
any unserved demand. Transport providers with low labor costs and who use small vehicles
can more easily adjust vehicle capacity as demand changes. The lack of fixed infrastructure
or rigid labor rules allows operators to adapt routes to demand. Low barriers to market
entry, both economic and regulatory, mean that more providers can enter the market when
demand increases. Small vehicles and lack of fixed infrastructure makes point-to-point routes
more feasible, leading to faster service and fewer transfers for passengers. When fares are
unregulated, providers can to use demand-responsive pricing, a quick way to match capacity
to demand. If operators come from the same communities they service, they may be more
aware of residents’ needs, and may be more accountable to their customers. Unlike most
formal transit services, informal transport has the flexibility to drop passengers off at their
door.

However, the characteristics of informal transport create impediments to accessibility as
well. In situations with high demand and low market entry barriers, too many vehicles enter
the market, leading to congestion (Cervero and Golub 2007). Congestion can slow travel
speeds and reduce accessibility for all road users. Without regulations to ensure service
equity, profit-seeking operators might engage in “cream-skimming” behavior, providing high
levels of accessibility in lucrative areas while neglecting others (Kahn 1988). Without regular
schedules, informal services may also be less reliable, another component of accessibility.

Detractors of informal transport argue that formal sector financing and management
can provide high-capacity transit that providers better accessibility (Deng and Nelson 2010;
Wright and Hook 2007; Hidalgo 2001). More efficient use of vehicles can reduce congestion,
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and infrastructure that provides dedicated right-of-ways allows transit to bypass congestion.
Although point-to-point service is less economically feasible with high-capacity vehicles,
the higher travel speeds can compensate for the need for additional transfers. Problems
with unequal distribution of service can be corrected through public-sector planning and
cross-subsidization. With formal management and schedules, formal transport can be more
reliable.

The role of government capacity in accessibility outcomes

Additionally, we do not yet have a full understanding of why accessibility changes with for-
malization, if it does. Is it due to differences in the inherent technology of formal public
transport, or differences in the implementation process? The literature strongly suggests
that the level of government capacity is a key variable in determining outcomes of formaliza-
tion; however, there is little empirical evidence of how authorities have actually performed.
BRT requires government authorities to take on many more responsibilities than they would
in an informal system, including writing and managing contracts with transport providers,
coordinating planning and building of infrastructure, and a greater role in regulation and
enforcement. If contracts are service based, governments must also take on the responsi-
bility of understanding user needs and translating them into service design, which requires
substantial public participation.

If government capacity is high, public authorities may be successful in fulfilling its re-
sponsibilities, and BRT may improve accessibility for the public broadly. In a democratic
context where and citizens’ travel needs are represented throughout the process, formaliza-
tion may lead to a more equitable distribution of accessibility. However, if government lacks
the capacity to carry out system design, financing, contracting, coordination, and especially
public participation, formalization may result in lower accessibility. If citizens’ interests are
not equitably represented, those groups with greater influence in the political process may
have greater accessibility, while other groups lose out.

In the remainder of this dissertation I will explore these hypotheses in the case of Cape
Town’s transport reforms. I expect evidence from Cape Town will shed light on how formal-
ization, through BRT, affects accessibility for users — and why. In this particular case, is the
main avenue for accessibility impacts, whether positive or negative, the technology of BRT?
The capacity of the government to implement BRT? The nature of the relationship between
users and transport provision? Or perhaps these dimensions are inseparable, and are best
summed up as demand-responsiveness.

Existing research on outcomes of BRT interventions

The record so far suggests BRT can be very effective in formalizing the transport sector,
but the implementation process is often more difficult than expected. Bogotd’s Transmilenio
shows a “best case” outcome. Gilbert’s (2008) evaluated impacts of Transmilenio by compil-
ing information from many previous studies. He found that Transmilenio ended the worst of
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competition on the street and, as a result, it had clear positive impacts on air quality, con-
gestion, and accidents. The BRT earned generally positive public opinion and it became so
popular overcrowding became a chief problem. However, the corporatization of the industry
apparently went further than intended. The original aim was to include existing operators
as shareholders in Transmilenio, ensuring they would profit from the reform. While many
informal bus owners become shareholders in the new companies, Ardila-Gomez (2004) and
Gilbert (2008) found evidence showing the bidding process favored large companies, and
large investors have bought out smaller shareholders, by 2006 consolidating 88% of shares
in the hands of 21% of investors. In addition, the reforms failed to remove all existing buses
from the streets. By 2006, an estimated 20,847 old buses were still in operation, when the
city had aimed to reduce the fleet to 10,000. Transmilenio operators complain of encroaching
competition from informal operators (Gilbert 2008).

Research on how BRT reform has affected accessibility is comparatively slim. Delmelle
and Casas (2012) measured accessibility by BRT in Cali, Colombia, and showed how the ad-
dition of a new corridor would improve accessibility in that part of the city. The authors also
found that BRT provided greatest accessibility for middle class, compared to the lowest- and
highest-class households. They did not compare accessibility by BRT with any alternatives,
such as informal transport, so their analysis does not address the effects of formalization.
(Chapter 5 includes more discussion on the methodology of these studies.) Analyzing the
effects of Delhi’s BRT, Tiwari and Jain (2012) showed that, based on changes in travel times
for different modes, BRT improved accessibility within the corridor for both BRT users and
bicyclists. The authors did not consider effects outside of the corridor.

There is a good deal of evidence that, although BRT may be more effective in formalizing
transport when compared with alternatives like full deregulation or competitive tendering
alone, it comes at higher cost. Reviews of BRT systems worldwide showed that capital costs
are indeed much lower than for rail networks of comparable length (Deng and Nelson 2010;
Hidalgo and Graftieaux 2008) but are still a major investment for governments facing sig-
nificant financial constraints. In some cases, though, like Jakarta, design and construction
shortcuts, made for political expediency, increased longer-term maintenance costs (Ernst
2005). Critically, long-term financial self-sufficiency no longer seems possible except on
high-demand corridors, leaving governments having to subsidize operations (Paget-Seekins,
Dewey, and Munoz 2015; Gilbert 2008). In Mexico City, generous financial concessions to
existing operators were necessary in negotiations for the first BRT corridor, setting up un-
tenably high expectations for subsequent phases, and increasing costs overall (Flores Dewey
2013). In Santiago, regulatory capture and collusion in the bidding process increased contract
costs (Paget-Seekins, Dewey, and Munoz 2015).

Recent literature has called into question cities” optimism regarding the ease of imple-
menting BRT. Challenges are both a question of political support and government capacity.
Despite the example of Bogotd, in Cape Town and Mexico City, existing operators continue
to mount political opposition, and giving public authorities less leverage in negotiations (Flo-
res Dewey 2013; Schalekamp and Behrens 2013). BRT has not made it easier to set up truly
competitive bidding processes (Paget-Seekins, Dewey, and Munoz 2015; Gilbert 2008). In
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a review of BRT systems worldwide, a report by the BRT advocate EMBARQ documented
problems encountered in the planning, implementation and operation phases, the majority
of which stemmed from public authorities’ lack of experience and lack of capacity (Hidalgo
and Carrigan 2010). Hidalgo and Gutiérrez (2013) summarized these challenges, highlighting
common problems such as “rushed implementation,” “very tight financial planning,” “de-
layed Implementation of fare collection systems,” and “insufficient user education for” initial
implementation. Despite admission that such problems were very common, the authors
maintained their advocacy for BRT, arguing the “problems are associated with financial re-
strictions and institutional constraints, rather than intrinsic issues of... BRT” (Hidalgo and
Gutierrez 2013, p. 11). Still, the research makes clear that BRT systems require a lot from
public authorities: they must have the capacity to manage all the responsibilities that come
with competitive tendering, plus additional competency in planning and overseeing a BRT
system.

BRT in practice: why BRT is more often partial formalization

When used as a formalization mechanism, BRT is usually intended to eventually fully re-
place the existing informal system (Hook 2005). While many cities have undoubtedly made
progress toward formalization, in very few if any cases so far has BRT fully replaced the
informal system. (The exception is perhaps in China, where government enforcement is un-
usually strong.) Even in Bogotd, informal operators still compete with BRT (Gilbert 2008).
The reality in the vast majority of cities is that BRT — as an expression of a formalized
system—coexists with informal operators. As a result, formalization is partial. Some call
the resulting system a “hybrid” formal/informal system. Part of this is by design: BRT
networks are best rolled out in phases, taking decades to reach complete build-out (Rizvi
and Sclar 2014). The usual strategy with phased implementation is to prohibit informal
operators in the areas where BRT has been implemented, while allowing them to operate in
other areas—this of course relies on strong enforcement.

Another common reason that BRT in practice has resulted in partial formalization is
that costs exceed initial projections, as in the case of Cape Town, Bogota, and Mexico City
(Gilbert 2008; Paget-Seekins, Dewey, and Munoz 2015; Transport for Cape Town 2015).
When costs exceed the financial resources allocated to BRT, cities may have to scale back
their systems and allow informal operators to continue operating in unserved areas. Cities
may also find it beyond their capacity to enforce prohibitions on informal operators and
in particular to keep them from competing with BRT — a problem often worsened because
integrated fare collection systems often take longer to implement than expected (Hidalgo
and Gutierrez 2013).

In addition, not everyone agrees full replacement of informal operators is desirable. As
discussed previously, informal transport has benefits of demand-responsiveness and afford-
ability (Cervero and Golub 2007). Recognizing these advantages as well as the financial
realities associated with BRT, some authors have recommended planning for “hybrid” BRT
and informal transport systems, where, for example, BRT serves high-demand trunk cor-
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ridors while informal operators serve as feeders (Salazar Ferro, Behrens, and Golub 2012;
Salazar Ferro, Behrens, and Wilkinson 2013). While “de facto” hybrid systems are common,
cities, Cape Town included have only begun to experiment in designing hybrid systems. As
we will see in the Cape Town case, there may be compelling reasons to go this route.
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Chapter 3

Introducing the Cape Town case
study: context

In many ways, Cape Town’s transport problems resemble those in many other cities in the
developing world: its residents battle with long commute times, severe congestion, and high
travel cost. Although the city’s local flavor of informal public transport, the minibus taxi,
provides fast and convenient transport for a sizable population, the minibus taxis (known
locally as simply ‘taxis,” not to be confused with metered taxis), are blamed for reckless driv-
ing, accidents, congestion, and crime. As in other cities, Cape Town has seen a solution to its
transportation problems in BRT. City officials have envisioned eventually replacing informal
minibus taxis with citywide, integrated, high-quality BRT, modeled after “gold-standard”
BRT systems like Bogotd’s Transmilenio. Like in other cities, Cape Town is motivated to
build a BRT to reduce congestion, integrate several transport modes into a cohesive system,
and assert more government control over the sector, a primary obstacle to reform is political
opposition from the informal transport industry. In terms of political support and institu-
tional capacity, Cape Town appears relatively well-positioned to successfully transition to
formal transit: it has a stable, democratically elected municipal government that has shown
political commitment to public transportation, and a professional government staff, although
with little experience in public transportation specifically.

In this chapter, I will discuss how Cape Town’s transport challenges are interdependent
with its spatial and socioeconomic context, in ways echoing the challenges in other world
cities, while also in some ways being more extreme. The city’s Apartheid history created
a social and spatial landscape similar to other cities in quality but unique in degree. This
landscape has two important consequences for transportation today: (1) the pattern of land
use and degree of socioeconomic inequality contribute to deeply unequal levels of accessibility
and (2) the segregated, low-density pattern of development makes quality transport systems
both essential and costly to provide.
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3.1 An overview of Cape Town

Located in the southwestern corner of South Africa, where the Atlantic meets the Indian
Ocean, Cape Town is South Africa’s second most populous city and its second most econom-
ically important, after Johannesburg. As the country’s legislative capital and the capital
of the Western Cape province, it holds political importance as well. Historically a main
center for trade and manufacturing, today the city owes its economic power to business and
financial services, manufacturing, and tourism. In 2011, Cape Town had a per capita GDP
of US$15,721, and its overall GDP grew an average 3.7% each year between 2009 and 2014
(Stats SA). To put this in context, South Africa’s per capita GDP ranks near the middle of
countries worldwide, and Capetonians’ incomes are above the countrywide average (World
Bank 2016)).

Cape Town’s central business district (CBD), located on the Atlantic coast near the his-
torical port (Figure 3.1), is still the city’s main economic and employment hub, although
several other commercial and manufacturing centers have developed throughout the suburbs
as well. The city’s main tourism area lies along the coast south of the CBD, while man-
ufacturing and commercial centers have spread along the highway corridors to the north
and east. To the south, the historically white Southern Suburbs are home to much of the
city’s higher-income population. The mainly residential Metro Southeast houses a mostly
lower-income non-white residents, a result of the city’s history with policies to enforce racial
segregation.

3.2 How Cape Town’s socio-spatial landscape affects
transportation

The transport challenges of Cape Town, and other cities in South Africa, have been heav-
ily shaped by the legacy of apartheid. Apartheid-era policies left South African cities with
extreme residential segregation by race, land use characterized by low-density settlements
separated by long distances, and high levels of political division and distrust between races.
The era of “separate development” began in