











of built forms, with BRT well-positioned to occupy low-to-
moderate density market niche of TOD (Dittmar and Poticha,
2003; Chen, 2010).

Empirical evidence on BRT’s city-shaping impacts is
limited. Levinson et al. (2002) reported significant develop-
ment activities around BRT stops in Pittsburgh, Ottawa, and
Adelaide. However, the absence of control or comparison
sites confounded the ability to associate this growth to the
presence of improved transit services. Land-price capitali-
sation benefits of BRT investments have also be reported
in Brisbane (Levinson et al., 2002), Los Angeles (Cervero,
2006), Pittsburgh (Perk and Catala, 2009), Boston (Kittelson
& Associates and Levinson, 2007), Bogotd (Rodriquez and
Targa, 2004; Rodriquez and Mojica, 2008; Munoz-Raskin,
2010) and Seoul (Cervero and Kang, 2011). In Los Angeles,
land value impacts were very small and accrued only for
commercial parcels (Cervero, 2006). A recent study in
Beijing similarly found no appreciable capitalisation bene-
fits conferred on residential properties by the city’s BRT
system; properties near the city’s metrorail system, on the
other hand, averaged a price premium of 5 percent (Ma et
al., 2013). In contrast, studies of the more substantial BRT
system in Bogotd, Colombia, have found appreciable land-
value benefits (Rodriquez and Targa, 2004; Rodriquez and
Mojica, 2008; Munoz-Raskin, 2010). There, multi-family
housing units close to Bogotéa’s TransMilenio BRT rented
for more per square metre than units located farther away
(Rodriguez and Targa, 2004). There is also some evidence

Figurel7 | Curitiba’s Trinary road system

that creating pedestrian-friendly environments near BRT
bus stops can further increase land-value benefits (Estupi-
nan and Rodriguez, 2008). Adding new BRT lines, moreover,
benefitted properties on older corridors by improving regio-
nal access by BRT (Rodriquez and Mojica, 2008).

Ottawa and Curitiba are perhaps the best two global
examples of “BRT TOD”. As BRT pioneers, city leaders
carved visions early oninthe planning of both systems to use
BRT to channel growth along well-defined linear corridors
(Cervero, 1998). In both instances, BRT was envisaged as not
only a mobility investment but also an opportunity to shape
urban growth in a more sustainable, transit-oriented format
(Suzuki et al., 2013). Local governments proactively leve-
raged TOD through zoning reforms, pro-development tax
policies, assistance with land assemblage and supportive
infrastructure investments (Cervero, 1998). In Curitiba, local
government mandated that all medium- and large-scale
urban development be sited along a BRT corridor. Orches-
trating regional growth has been the purview of the Institute
for Research and Urban Planning (IPPUC), an independent
entity charged with ensuring integration of all elements of
urban growth.

A design element used to enhance transit accessibility
in Curitiba was the “trinary” (FIGURE 17) — three parallel road-
ways with compatible land uses and building heights that
taper with distance from the BRT corridor. The first two
floors of the busway, which do not count against permissible

SOURCE Lindau etal,, 2010
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plot ratios (building height/land area), are for retail uses.
Above the second floor, buildings must be set back at least
five metres from the property line to allow sun to cast on
the busway. The inclusion of upper-level housing entitles
property owners to density bonuses, which has led to ver-
tical mixing of uses within buildings. An important benefit
of mixed land uses and transit service levels along these
corridors, in addition to extraordinarily high ridership rates,
has been balanced bidirectional flows, ensuring efficient use
of bus capacity.

The higher densities supported by the trinary design
have translated directly into higher ridership. Concentrated
commercial development has also channelled trips from
residences beyond BRT terminuses to the trinary corridors.
In 2009, for example, 78.4 percent of trips boarding at the
terminus of Curitiba’s north-south trinary corridor were des-
tined to a bus stop on the same corridor (Duarte and Ultra-
mari 2012). FIGURE 18 shows daily ridership at stops along
Curitiba’s north-south BRT line superimposed on the cor-
ridor’s skyline. Where densities rise, so generally does
ridership.

Dividends from the past two decades of leveraging TOD
through BRT improvements have been remarkable. Curitiba
today averages considerably more transit trips per capita
than Rio de Janeiro and S&o Paulo, which are much bigger
cities. Its share of motorised trips by transit (45 percent) is
the highest in Latin America (Santos, 2011). High transit use

has appreciably shrunk the city’s environmental footprint.
Curitiba’s annual congestion cost per capita of $0.67
(in US$2008) is a fraction of Sdo Paulo’s (Suzuki et al., 2011).
The city also boasts the cleanest air of any Brazilian city with
more than 1 million inhabitants, despite having a sizable
industrial sector. The strong, workable nexus that exists
between Curitiba’s bus-based transit system and its mixed-
use linear settlement pattern deserves most of the credit.

Sustained political commitment has been pivotal to
Curitiba’s success. The harmonisation of transit and land use
took place over 40 years of political continuity, marked by
a progression of forward-looking, like-minded mayors who
built on the work of their predecessors. A cogent long-term
vision and the presence of a politically insulated regional
planning organisation, the IPUCC, to implement the vision
have been crucial in allowing the city to chart a sustainable
urban pathway.

The Green Line is Curitiba’s first new BRT corridor in
years, an 18 kilometre corridor that was converted from a
federal highway. As in Bogotd, the Green Line has passing
lanes, which greatly increase capacity by supporting express
services. As importantis an evolved view of BRT corridors as
rights-of-way that also accommodate linear parks and bike
paths. Arecentlaw promotes the preservation of green
space along BRT corridors by giving developers increased
building rights in exchange for purchasing or preserving
land along the corridor as parks. Formerly a national highway

Figure18 | Correspondence between daily transit boardings (vertical axis) and skyline profile along Curitiba’s North-South Trinary axis

SOURCE Duarte and Ultramari, 2012
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dotated with truck stops and lumberyards, this hodgepodge
of industrial uses is slated to become a pedestrian-friendly
mixed-use corridor that will be able to accommodate up to
half a million new residents.

Cities like Curitiba and Ottawa are more the exception
than the rule. In Transforming Cities with Transit, Suzuki et al.
(2013) argue that cities with extensive and well-regarded BRT
systems, like Bogotd and Ahmedabad, have squandered
opportunities to shape urban growth with BRT. This was
mainly due to BRT being envisaged principally as mobility
rather than city-shaping investments. Engineering principles
won out over urban-planning ones. In the drive to economise
on investment costs, there has been a tendency to follow
the path of least resistance. This has often meant sitting
BRT lines and stations in the medians of busy roadways,
often with poor pedestrian access, because of relatively
cheap available rights-of-way and the avoidance of building
demolitions and relocation costs. Thus near-term cost-mini-
misation principles ended up suppressing longer term land-
development opportunities.

Anumber of Chinese cities, notably Guangzhou, have de-
signed high-quality connections to BRT stops. Guangzhou’s
BRT features seamless pedestrian connections through
gentlyslopedfootbridgesandsame-levelintegrationwiththe
second floors of adjoining commercial buildings (FIGURE 19).
A network of green connectors ensures high-quality perpen-
dicular connections for pedestrians and cyclists reaching
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stations from two or more blocks away (FIGURE 20). Owing to
the combination of high-quality BRT services and pedestrian
connections to stations, high-rise commercial development
is gravitating to Guangzhou’s BRT corridor, increasing real
estate prices by 30 percent during the first two years of BRT
operations (Suzuki etal., 2013).

In the US and Europe, BRT has been credited with
rejuvenating once decaying urban districts. Cleveland’s
Euclid Avenue BRT cost US$200 million to build and propo-
nents contend attracted US$4.3 billion in new commercial
and institutional development to a formerly distressed
neighbourhood. In the UK, Kent Thameside’s BRT system,
Fastrack, was consciously designed to leverage brownfield
redevelopment by delivering high-quality BRT services prior
to private real-estate projects. A strong public commitment
to upgrading transportation services, it was felt, was critical
in attracting private capital to the district, which has since
occurred.

Figure19 | Planned view of pedestrian integration with Guangzhou’s BRT stops

SOURCE ITDP China, 2012
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8.

BRT management
and institutional challenges

Most BRT systems introduced to date have embraced the
“managed competition” model (Hook, 2005; Wright, 2011).
Under this approach, a public authority retains control over
planning, policies, designing routes and schedules, fare set-
ting and collection, services standards and marketing. The
delivery of BRT services is then competitively tendered to
the lowest bidders that meet quality-control standards while
earning fair returns on investments. Then functionally, there
is a separation of sponsorship (public sector) and operations
(private sectors).

With managed competition, competition is “for”, not
“within” the market (Gwilliam, 2002). Firms aggressively
compete within the bidding process. However, once winning
firms have been selected, there is no competition on the
street to wrestle passengers away from other companies.
Exceptions to the managed competition model are mostly
found in the developed world, where BRT services are often
both managed and delivered by public authorities — e.g.,
in greater Paris (lle de France), RATP (Régie Autonome des
Transports), a state-owned transit authority, oversees and
operates BRT as well as metrorail, trams, regular bus and
regional rail services, subject to policies set by the regional
planning authority, STIF.

In a recent review of BRT institutions, Wright (2011) defined

the typical BRT business model as:

- aninstitutional regulatory environment in which privately
concessioned firms operate the system with strong public
oversight;

- anoperating bidding process that encourages competition
for the market but limits competition within the market;

« operator compensation based upon vehicle-kilometres
traveled rather than number of passengers; and

. anindependently concessioned fare collection system that
distributes revenues in a wholly transparent manner.

MANAGED COMPETITION IN BOGOTA

Bogotéa’s TransMilenio largely follows the business model
laid out by Wright. TransMilenio is administered by a public
authority that manages concession contracts to the private
sector and oversees service quality. A series of concessions
and standard contracts establish the relationship with each
private-sector party, which includes construction firms, an
independent fare collection company and bus operators.
Then institutionally, facility construction, fare administration
and operations are functionally separated.

In reality, some competition within the BRT marketplace
exists even in Bogota. TransMilenio has as many as four dif-
ferent operators providing services on the same BRT route.
From the customer’s perspective, all vehicles and services

Figure20 | Green perpendicular connectors to Guangzhou’s BRT stations

SOURCE ITDP China, 2012
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look the same. A control centre monitors vehicles to ensure
suitable headways and frequencies. Fare transaction infor-
mation is relayed to computers at both public companies
and private operators, creating fully transparent sharing of
revenue information.

The bidding process is a critical part of successful
managed competition. Bogotd uses a point system that
incentivises firms to be cost-effective, invest prudently and
operate clean vehicles. This has helped modernise the city’s
bus fleet. In phase Il of TransMilenio, firms scrapped 9 older
vehicles for every new articulated bus introduced (Wright
2011). TransMilenio has also managed to assuage private
operators who were reticent to join their ranks. Including
existing small operators in a bid, for example, gains firms
additional points. This avoids alienating and creating ill-will
among incumbent operators, and ensures their experience
with operating in the streets of Bogotd is not wasted.

Tying income to service deployed rather than numbers
of passenger carried has also curbed the kind of aggressive
competition that plagues informal transit services throughout
the developing world (Cervero and Golob, 2011). Paying
operators based on kilometres of service deployed in
conjunction with performance-based incentives (e.g., on-
time services) shifts the focus to service quality. There are
also strictly enforced sanctions. In Bogotd, operators are
fined as much as 10 percent of their monthly income for failing
to meet service standards. This is done by reducing future
kilometres of services for operators guilty of infractions. For
example, picking up passengers at stops other than stations
or alteration of the GPS communications system costs Trans-
Milenio operators 250 kilometres. As a double incentive,
the best-performing companies are awarded the vehicle-
kilometres surrendered by the penalised firms. This service-
based penalty-reward system has allowed TransMilenio to
be one of the most cost-effective BRT operators worldwide
(Hildalgo et al., 2013). Other BRT cities that similarly pay pri-
vate firms by bus kilometres rather than passengers include
Curitiba, Jakarta, Johannesburg, Guangzhou and Leon.

OTHERBRTINSTITUTIONAL EXPERIENCES

Other large-scale BRT systems that have adopted
Bogotd’s institutional approach —i.e., a BRT authority res-
ponsible for planning and control of the system and com-
petitively tendered operations and concessions -- include
Ahmedabad, Guangzhou, Jakarta, Mexico City and Cali.
Ahmedabad launched its Janmarg (People’s Way) system
in 2009 according to both design and organisation specifi-
cations of TransMilenio, with a few twists. The Ahmedabad
Municipal Corporation (AMC) developed the initial propo-
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sal for BRT and remains the chief authority for the system,
responsible for setting policies, rules and regulations, and
correspondingly ensuring the system’s financial solvency.
System design and implementation is led by an independent
entity -- CEPT University in Ahmedabad — whose charge
was to build a safe, efficient and cost-effective system. State
and national departments served on a steering committee
to oversee the project development and provide financial
support. The Ahmedabad Janmarg Limited (AJL) was crea-
ted by local and state as a special-purpose and independent
agency with operating authority, responsible for overseeing
operations, achieving performance standards and main-
taining financial sustainability. Other functions have been
strategically outsourced to maximise efficiency. Bus opera-
tions and fare collection are competitively bid on a gross-
cost per kilometre basis over a seven-year contract period.
Incentives and penalties have been set and are enforced
regarding fleet maintenance, vehicle fitness and cleanliness
(Rizvi, 2011; Tiwari and Jain, 2010).

One notable institutional failure is the Transantiago
BRT project in the Chilean capital. Prior to Transantiago’s
opening in 2007, transit was controlled by a cartel of small
private operators that worked in a mostly unregulated market
(Boncompte and Galilea, 2013). To incentivise incumbent
operators to join the BRT system, public authorises mini-
mised risks, guaranteeing up to 90 percent of operators’
income. In one day, Transantiago changed from a helter-skel-
ter mix of private minibus operators to a publicly sponsored
trunk-feeder system with completely new services, routes
and often buses, with virtually no risk to former private opera-
tors. Because of guaranteed subsidies, however, the market
discipline to deliver high-quality services disappeared. A
series of problems immediately surfaced: insufficient supply
of buses, poor route definition, unfinished infrastructure,
breach of contracts, and failure of vehicle-control and pay-
ment systems. Service quality rapidly deteriorated — long
waits, excessive numbers of transfers, severe overcrowding
and inability to get to desired destinations. Regulators even-
tually reduced income guarantees and began imposing fines
and sanctions. A give-and-take series of intense negotiations
has over time allowed a reasonably workable mix of risk-sha-
ring and accountability among private and public interests
to take form. Transantiago service quality and reliability has
since improved. According to Jiron (2011), problems as in
Santiago can be traced to such institutional shortcomings
as a weak transportation authority, poor management and
accountability, and insufficient fiscal resources to mount and
sustain services.
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Another case where the jury is still out about managed
competition is Quito, Ecuador. Quito’s BRT system was given
over to a consortium of private operators that run buses and
handle fares. BRT buses share corridors with incumbent pri-
vate operators, creating in-market competition and redun-
dancies. Local government provides loans to the private
consortium to acquire new buses, contingent on repayment
once the system achieves financial stability and profitability
(Boncompte and Galilea, 2013). With the consortium han-
dling all fare transactions, authorities are unable to assess
the system’s financial status. Operators claim they have yet
to achieve profits, thus so far, government loans have not
been repaid.

In close, managed competition of BRT has for the most
part allowed cost-effective services to be delivered. Bogota
as well as a handful of other BRT cities (Curitiba, Guayaquil,
Lanzhou) require no government operating subsidies partly
as a result. A side-benefit of a wholesale switch to BRT ser-
vices is that it allows for an institutional shake-up. While
traditional bus services are difficult to reform because of
incumbent operators resist efforts to increase competition,
inauguration of a wholly new type of transit, BRT, provides
the political opportunity to introduce meaningful institutio-
nal reforms (Wright, 2011).
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9.
Conclusion

The future for BRT is bright. Rapid motorisation and
ever-worsening traffic conditions in many rapidly emerging
economies and fast-growing cities make investments in
high-capacity, high-performance transit systems more
imperative than ever. Mounting concerns over the long-term
environmental and fiscal impacts of car-dependent sprawl,
combined with global initiatives to dramatically curb carbon
emissions, further favour a world of expanded transit ser-
vices. The bulk of future population growth throughout the
21st century will be in settings conducive to BRT. According
to UN Habitat (2011), most of the 2 billion new urban dwellers
between now and 2030 will be in cities with populations of
100,000 to 500,000. In these places, less-expensive BRT
networks are likely to be more cost-effective than metros or
LRT systems. Even in more mature, advanced economies,
budget constraints along with continuing growth on the
urban fringes favour BRT over urban rail.

For large metropolitan areas, the choice between BRT
and urban rail is fortunately not either-or. In cities as diverse
as Beijing, Los Angeles, Teheran, Delhi, Seoul and Mexico
City, BRT and metrorail systems nicely co-exist. BRT can
be both a complement to and a substitute for rail. As cities,
household structures, neighbourhood designs, societal
values and lifestyle choices continue to diversify, a more
plural transportation landscape — one that provides a rich
set of mobility options at a range of price points —is needed.
BRT stands poised to add to the mix of mobility choices over
awide range of urban contexts throughout the 21st century.

Rail versus bus is increasingly a false dichotomy. Less
important than the physical apparatus — whether rubber-
tyres on pavement or steel-wheel-on-steel-rail — is the qua-
lity of service delivered. In this regard, BRT gets high marks.
Its versatility at linking feeder and line-haul services in the
same vehicle, and thus eliminating transfers, makes it par-
ticularly well suited for lower-density settings. As existing
BRT systems expand, moreover, mobility and environmen-
tal benefits can be expected to accelerate due to network
effects. Each new BRT line benefits not only those living,
working and traveling to the newly served corridor, but also
to residents and workers on existing corridors that can now
reach new destinations.

As an industry, BRT is hardly static. As the BRT matures,
new trends are emerging. These include: service and tariff
integration of BRT with citywide transit services, better ways
of eliciting private participation in operations, increased
funding support from national governments, BRT-oriented
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land development, and the growth of bus manufacturers and
technology-providers from Brazil, India, Indonesia and China
(Suzuki et al., 2013; Hidago and Gutiérrez, 2013).

One thing that successful BRT cities like Bogotd, Curitiba
and Seoul share in common is a legacy of strong and visio-
nary political leadership. Cities that have failed to deliver
the high-quality BRT services originally envisaged, such as
Jakarta, Lagos and Santiago, fell short mainly because of
political pressures to retain the status quo. In Jakarta’s first
phase, the lack of integration between trunk and feeder
vehicles, and unwillingness to prevent incumbent opera-
tors to run alongside BRT buses undermined service qua-
lity (Wright, 2011). “Ultimately, the obstacles to BRT develop-
ment are more likely to be political than financial or technical.
However, for the few political leaders who take the chance
to redefine their cities with full BRT, the rewards are clear”
(Wright, 2011, p. 454).
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