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6.  Conclusion

London is perhaps a unique example of a developed world city achieving a large increase in bus patronage in the past decade. 

This increase in bus patronage has also contributed to a net shift from private to public transport. London has achieved this 

through a variety of means – expanding service supply, improving service quality, improving bus performance through the 

extensive use of bus priority measures and fare policies to encourage ridership. London has also greatly benefited from the 

existence of a political leadership that has always acknowledged the importance of a robust and well performing public 

transport system, and a technically excellent transport planning authority in Transport for London. In terms of lesson drawing, it 

is interesting to note that London has overhauled its bus system in a piecemeal fashion, with several initiatives over many years. 

This is unlike the examples of other cities, like Seoul and Sao Paulo, where improvements to the bus system have taken the form 

of intensive and comprehensive reforms instituted in a very short period of time by one political leader. London shows how once 

a vision has been established a combination of various relatively small, when viewed independently, reforms and initiatives over 

a period of time, great efficiencies can be wrung out of existing bus systems.

few decades. In 2007, there were approximately 8 million 

private vehicles registered in the Sao Paulo Metropolitan 

region [81]. This equated to a vehicle ownership rate of 359 

vehicles per 1,000 people (314 cars, 45 motorcycles).  

Sao Paulo has an extensive public transportation network 

consisting of several modes – an urban bus system 
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commuter rail system (‘CPTM’) and a mass rapid transport 

rail system (‘Metro’). SPTrans is run by the Sao Paulo city 1.  Introduction: City Context
municipal government, whereas the other three systems 

(EMTU, CPTM and Metro) are overseen by the Sao Paulo Sao Paulo is the largest city in Brazil and South America. In 
State government [7]. In spite of the extensive public 2009, the city of Sao Paulo had an estimated population of 
transport network in Sao Paulo, car use is high, leading to a a little over 11 million, and the wider Sao Paulo 
high degree to congestion. Sao Paulo faces some of the Metropolitan Region (SPMR) had an estimated population of 
worst traffic jams in the world, with gridlock stretching for 19.5 million people [79], [80]. The SPMR consists of 
more than 200 kms during rush hour [81]. Traffic 39 different municipalities, with the city of Sao Paulo at 
congestion is so bad that the city’s mayor and its richest its centre. The SPMR covers about 8,000 square kilometres, 
residents have taken to commuting by means of helicopter - while Sao Paulo city covers roughly 1,500 square 
the size of Sao Paulo’s private helicopter fleet is second kilometres [81].
only to that of New York City [81]. According to Sao 

Paulo State’s transportation secretariat, congestion in the Sao Paulo is also Brazil’s main financial, commercial and 

city results in productivity losses estimated at US$ 2.4 Billion industrial centre. In 2002, the SPMR generated 26.3% of 

per year [81].   Brazil’s total GDP, with Sao Paulo city itself accounting for 

13.7% [7]. There is, however, a high degree of income 
In 2007, there were 37.6 million trips a day in the SPMR. inequality. Close to 60% of the population of the 
66.5% of these trips were motorized [18]. Of the motorized metropolitan region earns less than half of the overall 
trips, 55% were by public transportation, and 45% by private regional GDP-per-capita amount [81]. As per Brazilian 
vehicles. In 2007, the main public transport system, terms of standards, roughly 14% of the population is considered to 
passenger boardings (note: not trips), was the urban bus be under the poverty line, compared to 33% for the rest of 
system SPTrans which accounted for 57.5% of average daily the country (2000 figures) [81].
boardings, followed by the Metro system (20% of daily 

boardings), the regional rail network CPTM (11.25% of In an experience similar to many cities around the world, car 

daily boardings) and the regional bus system EMTU ownership in Sao Paulo has expanded rapidly over the past 

(11.25% of daily boardings) [18].
  
2.  History of Bus Services in Sao Paulo

The history of organized public bus transport in Sao Paulo 

begins in 1946, with the establishment of the government 

owned Companhia Municipal de Transportes Coletivos 

(CMTC) [82]. At the time, there were many privately run bus 

services, with 37 companies running 90 lines throughout 

the city, in addition to a privately owned tramway system 

[82]. Recognizing the benefits of having a well organized 

and efficient public transport service, and believing that a 

government monopoly was the best way to achieve this, 

CMTC took over the operations of the private bus fleet and 

tramway [82]. In 1949, CMTC began operating its own 

diesel and electric trolley buses [82]. 

An example of Sao Paulo's notorious traffic jams By 1954, CMTC operated 90% of all public transport 

services in Sao Paulo [82]. It was, by this time, one of the 
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speeds dropped from 27-28 km/h in the early 1980’s to less transport system, albeit on a generally small scale. These 

than 20 km/h by the late 1990’s [84]. Average speeds for have mainly been in the form of busways and segregated 

buses were even slower – in 1998, average speeds for buses bus lanes. The first such busway was the Paes de Barns 

during the peak afternoon rush hour was only 12 km/h. A corridor, which began operations in 1975 [53]. This was 

further compounding factor was the general increase in bus followed in 1985 by the Santo Arnavo corridor. For both of 

fares. Bus fares doubled between 1977 and 1997, without these busways, the stops were offset islands located to the 

taking inflation into account, as a result of which a large right of the bus flow [53]. In 1991, the Vila Nova 

fraction of Sao Paulo’s low income residents were excluded Cachuerinha corridor became operational. This differed 

from using the bus system [84]. In sum, these factors from the earlier two schemes in that buses ran in the lanes 

resulted in a poor bus system, with high fares, low speeds closest to the median [53]. Passengers boarded the bus 

and unreliable services. Problems also plagued other public through the use of raised platforms which provided level 

transport modes. Conditions on the suburban commuter access to the bus. 

railway became increasingly worse, and the Metro system, 
In terms of informing future reform plans, however, perhaps although providing a high quality service, could not expand 
the two most important and influential busway corridors in at a fast enough rate and was eventually overwhelmed [84]. 
Sao Paulo are the Avenida Novo de Julho (also known as Public transport also suffered from a lack of integration 
Santo Amaro) Busway and the Sao Mateus – Jabaquara between all these modes. Ultimately these issues led to a 
Busway.  decline in demand for public transport and an increase in 

demand for private motor transport, feeding the vicious 
The Novo de Julho/Santo Amaro Busway was initiated in cycle that resulted in poor quality public transport and a 
1977 [53]. It consists of 11 kilometres of physically continuous drop in public transport’s share of total trips in 
segregated bus lane. Two bus lanes, one in each direction, the SPMR. 
are located along the median of the road, and buses are 

boarded, at most stops, through the use of mid-block, In order to improve the situation, the State of Sao Paulo 
raised platforms. The corridor also has passing lanes at bus developed the Integrated Urban Transportation Plan for 
stops, which reduces congestion and prevents the 2020, known as ‘PITU 2020’ (subsequently updated as 
occurrence of bus convoys in the corridor. Along the ‘PITU 2025’) [7]. The PITU 2020 plan was bold and 
corridor, bus stops are placed about 600 meters apart. The ambitious, envisioning major changes to the public 
Novo de Julho corridor was a success in terms of transport network in Sao Paulo. The plan envisioned an 
operational performance. The corridor witnessed very high ‘ideal’ Sao Paulo in 2025, wherein 60% of trips will be made 
bus flows (around 220+ buses per hour during peak by public transportation, low-income residents will double 
periods), high passenger throughputs (18,000 – 20,000 the number of trips they currently take and average traffic 
passengers per hour) and relatively high operating speeds speeds will increase by 20% [81]. The planned investments 
of around 20 km/h [53]. There were also some negative focused mainly on rail infrastructure, including the 
effects associated with the corridor, mainly poor air quality construction of 284 km of Metro lines, upgrading 265km of 
near the bus corridor due to the heavy use of diesel buses the regional rail network, and connecting the city’s two 
and the fact that the busway acted as a barrier to cross airports with a rail link, in addition to improvements to the 
corridor movement [53]. However, from a lesson learning bus system [7]. 
standpoint, the Novo de Julho Busway showed that not only 

The PITU 2020 plan, however, was highly capital intensive, could design innovations enable the establishment of a high 

requiring significant investments of up to US$ 20 Billion quality public transport corridor in an existing right of way, 

[81]. Difficulties in funding the project arose [7]. In light of but also that it could be done at the fraction of the cost of rail 

the need to improve the deteriorating public transport based systems such as light rail or the Metro [53]. 

network, and increasing political differences between the 
Another positive experience in the use of high capacity bus State of Sao Paulo and the Municipality of Sao Paulo, the 
corridors came in the form of the Sao Mateus - Jabaquara Interligado project, focusing entirely on improvements to 
Busway, which began operations in 1993 [53]. This busway the bus system, was proposed in 2001.
is 33 km long, of which 31 km is completely segregated 

3.2 Prior Experience with Bus System Innovation from road traffic. Similar to the Novo de Julho busway, 

buses travel in the lanes closest to the median and 
Sao Paulo has a long history of introducing innovative passengers board via raised mid block platforms. The 
schemes to improve the service quality of its public bus primary innovation in this instance was the business model 

largest municipal bus companies in the world. However, Transporte SA, more commonly referred to as SPTrans [82].

CMTC services were soon stretched to capacity by the rapid 
3. Sao Paulo bus system reform: The Interligado Projectgrowth of the city. In 1957, private buses, often operating 

illegally, once again began servicing the transport needs of 
In 2001, Sao Paulo initiated a municipal government led the city’s population [83]. Under increased pressure and 
city-wide reform of its bus system, known as the Interligado competition from these private bus companies, CMTC’s 
project. Although the project is now known as the Sao Paulo share of bus transport fell dramatically over the next two 
Integrated System, it will be referred to as the Interligado decades. By 1977, it operated only 14% of the city’s urban 
project for the rest of this case study. The Interligado project buses [83]. By now the city government had come to 
consisted of a series of extensive reforms to the public bus recognize the important role played by private bus 
system in Sao Paulo. The main reforms were [7]:companies, and instituted a new framework, whereby 

CMTC could also contract private companies to provide bus • Rationalizing the bus route network into a trunk-and-

services. This effectively transformed the market for bus feeder style system

transport in Sao Paulo, and also began the process of • Introducing 3 major bus priority measures: Passa-
changing the role of CMTC from that of operating bus Rapido (median bus lanes), Operacion Via Livre 
services to that of managing and regulating them as well. (curbside bus lanes) and Expresso-Tiradentes (a fully 

segregated, elevated busway)
That process of changing the role of CMTC from a bus 

• Developing an integrated fare system using electronic operator to a purely regulatory and management body 
fare cards and readerscontinued in 1990/91 under the leadership of Mayor Luiza 

Erundina de Sousa, who was elected on a platform of • Upgrading other bus infrastructure such as bus stops, 
significantly increasing the quality of bus transport in Sao terminals, and so on
Paulo [83]. One of the major changes instituted by Mayor de 

Sousa was the ‘municipalisation’ of fares, wherein CMTC Some of the other reforms included changes to the bidding 
collected all fare revenues and distributed them to bus and contracting process, the creation of a central command 
operators based on the amount of service provided. centre and greater integration with other modes of public 
Additionally, private bus companies, even those that lacked transport.
proper permits, were now openly encouraged to increase 

This section will describe the background context of the the number of buses on the road. One effect of this was a 
reforms, Sao Paulo’s prior experiences with innovations in dramatic increase in the number of private, unlicensed 
public bus systems, the process through which the reforms buses in Sao Paulo. 
were implemented, the timeline of implementation and 

By the early 1990s, CMTC was in a precarious financial finally some of the problems associated with implementing 
position. A major investment program had increased the the reforms. The following section will describe the technical 
size of the licensed fleet from 8,500 to 10,000 and reduced details of the reforms such as the nature of the bus priority 
the average age of the fleet, but an economic recession saw measures, details of the fare system, and soon. 
bus patronage numbers and fare revenue stagnate [83]. In 

3.1  Background: Need for reform and initiation of the 1993, the newly installed city government faced an 
Interligado Projectimpending crisis in the public bus system, as exploding costs 

meant the bus system would be bankrupt within 6 months 
By the late 1990’s the public transportation situation in Sao [83]. The city government faced two difficult choices – either 
Paulo, especially for bus services, had become critical. As significantly increase fares, or privatize the public bus 
bus services failed to expand at the same rate as population network. The government chose the latter option. Within 12 
growth and sprawl in Sao Paulo, travel times and travel months, the bus system was entirely privatized, a process 
distances, especially for those living on the periphery of Sao that involved the sale of municipality owned buses and 
Paulo, became very high [84]. Inflation and tight fare associated garages, and a reduction in the staff size of 
controls meant that private suppliers of bus services CMTC from 27,000 to 800 [83]. 
continuously adapted service levels to maintain profitability; 

this often took the form of reducing service frequency and CMTC was now responsible solely for planning, managing 
pulling out altogether from low-density areas [84]. Due to and regulating bus services in Sao Paulo, with the actual 
an increase in car ownership, bus users also faced service being provided by private operators under contract 
increasingly poor traffic conditions. Average vehicular to CMTC. In 1995, CMTC was renamed Sao Paulo 
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3.4  The Reform process: Drivers and Barriers

The main components of the Interligado project - 

reorganizing the route network into structural and local 

subsystems, introducing an integrated fare collection 

system, creating bus priority measures – had been planned 

and studied for several years during the late-1990s [7]. They 

had been part of the reforms planned for various other 

transportation initiatives, including the PITU 2020 project. 

However, it was only during the administration of Marta 

Suplicy from 2001-2004 that these ideas were giving the 

political backing and impetus they needed and the 

implementation of city wide reforms of bus services was 

initiated [7]. As part of the Mayor’s election agenda to 

improve social conditions in Sao Paulo, reforming the public 

transportation system was one of the highest priorities for 
The Novo de Julho/Santo Amaro Busway the administration. Further backing and support was 

provided by the Municipal Transport Secretariat (SMT), as 
of service provision. Through a competitive bidding process, 

well as the leaders of SPTrans and the Companhia de 
the operation of services along the busway was contracted 

Engenharia de Trafego (CET, the road traffic authority) [7]. 
to a private company through the means of a 20 year 

The broad and forceful institutional support for reforms to 
concession [53]. The terms of the concession specifies that 

the bus system was instrumental in ensuring its 
the private company was responsibility not only for the 

implementation. 
acquisition and operation of buses along the corridor, but 

also for the maintenance of physical infrastructure. Fares Despite the level of political support for the plan, the 
levels were set by the regulatory authority. Although some implementation of the Interligado project faced serious 
problems have been reported, the experience on the whole opposition from many factions. Chief among these was the 
in terms of service levels and quality has been regarded as hostility of existing formal bus service operators [7]. By this 
positive [53]. time, there existed in Sao Paulo a vast network of informal, 

and technically illegal, network of self employed bus 
3.3 Legal and Regulatory framework for the 

operators, often plying their services in small vans. These 
Interligado project

informal operators were competing heavily with the official 

bus operators, whose share of bus ridership was steadily The Interligado project was facilitated by the passage of a 
decreasing. In order to implement the Interligado project, new law and the development of a new land use planning 
and also to serve wider goals of a political and social nature, framework. In December 2001, a new transport act, ‘Ler 
the Sao Paulo city administration sought to formalize its dos Transportes 13.241’, was approved [7]. This act set up 
relationship with the informal transport providers. The the legal basis for the reforms sought under the Interligado 
formal bus operators, however, were deeply opposed to this project. In particular, it set up the structure of a new bidding 
idea. Instead, they wanted the city to crack down on illegal process for transport services, developed the framework 
and informal operators who were eating into their profit through which autonomous providers can participate in the 
margins. The positions of the two groups became more and public transportation network and enumerated the 
more entrenched and negotiations proved difficult and in responsibilities and rights of the various public and private 
fact turned violent at one stage, with bombings carried out partners involved in providing public transportation 
against SPTrans buses and physical clashes between the services. At around the same time, a new municipal 
formal and informal bus operators [7]. In order to resolve planning document, ‘Plano Director Estrategico do 
this situation, the city government initiated a participatory Municipio do Sao Paulo, Lei 13.430’, enshrined public 
and conciliatory process of consultation with the formal and transport as one of the pillars of the land use planning 
informal bus operators. Many concessions were made to strategy for the city [7]. In practice, this meant that public 
mitigate the conflicts that arose.  transport was prioritized over general traffic and methods to 

fund related projects were developed. 

Another major barrier was the technical implementation of 2002, followed by a gradual installation across the system 

the project details, in terms of how to reorganize the large starting in 2003. The first bus priority measure to come into 

number of routes in such an extensive and complicated effect was the network of Operacion Via Livre (curbside) bus 

system. In this task the project benefited from the expertise of lanes, with testing beginning along two corridors in 2001, 

local planning agencies, in the form of SPTrans, CET and expansions in the following two years. In January 2003, 

(‘Companhia do Engineria do Trafego’, the road traffic buses began to use the newly designed livery, in which buses 

division) and SMT (‘Secretaria Municipal de Transporte’, the were colour coded based on the areas they served. Later in 

municipal transport secretariat) as well as many local the same year, many new corridors of Passa-Rapido 

consultants [7]. (median bus lanes) bus priority measure as well as new 

terminals were completed and became operational. By May 
3.5  The Reforms Process: Implementation timeline 2004 most of the major planned reforms of the bus system 

were in place, at least partially. However, project work such 
Although the reforms envisaged major changes to all as expanding the bus priority infrastructure and fleet 
aspects of the public bus system in Sao Paulo, the individual renewal continued over the next few years. The Expresso 
components of the reform were initiated in a phased Tiradentes fully segregated busway was the last major 
manner, as infrastructure and technology allowed [7]. The infrastructure project to be completed, beginning 
first project to be tackled was the electronic fare collection operations in 2007. 
system, with technical studies being initiated in 2001. 

Testing of the contactless fare collection system began in 

Figure 1 Details the major project implementation milestones from 2001 – 2005. 

Source: [7]

• Technical studies on electronic 
ticketing and command and 
control strategies completed 

• Via Livre pilot project initiated on 
two corridors 

• Definition of structural and local 
subsystems completed

• Municipal law 13.241 approved; 
provided legal asis for new fare 
scheme, contracting process and 
formalizing informal operators

• Temporary service contracts 
awarded for structural subsystem 
(Jan)

• Financing contract signed with 
BNDES

• New Municipal Strategic 
Directory Plan approved, giving 
priority to public transport

• Procurement and testing of 
electronic fare collection 
hardware and software begins

• Formal bidding process for 
service contracts begins (Dec)

• First operational changes as 
some lines converted to trunk 
(structural) lines; total number of 
lines reduced by 300 

• Gradual implementation of 
electronic ticketing with readers 
installed on some buses and 
terminals

• Service contracts signed with 
winners of bidding process for 
local and structural subsystems

• First Passa Rapido bus lane 
becomes operational

• Integration agreements signed 
with Metro and CPTM trains

• Open terminals operation begins

• Planned extention to Expresso 
Tiradentes segregated busway 
announced

• Expansion of network of Via Livre 
and Passa Rapido corridors 
continues in 2005 and beyond

• Fleet wide installation of 
electronic card readers 
completed

• Integrated Traffic and Transport 
control center begins operation

• Fleet renewal of 7,400 buses in 
the structural subsystem 
completed

• Several Passa Rapido corridors 
added to the system

• 39% of total planned Interligado 
infrastructure works completed 
by end of the year

2001 2002 2003 2004 2005
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3.6 Implementation problems construction process by filing a law suit against the city 

administration . The issue was resolved after additional public 
Despite the success of completing major reforms to the bus consultations resulted in some of the community suggestions 
system by May 2004, several problems were encountered being incorporated into the bus corridor design. Another 
during the process. In particular, there were many teething problem was that in many of the transfer stations, the installed 
problems with the electronic fare collection system . One of infrastructure was inadequate. In particular the lack of 
the major aims in the design of the various bus priority enclosed pre-payment facilities lead to long dwell times, as 
measures was to maximize the use of existing right of ways, passengers entered and paid their fares trough a single 
and to minimize the cost of interventions. This led to some entrance .
problems. One issue was that, since the busways were 

designed to be open, that is buses can join and leave the Some of the private bus companies contracted to provide bus 

corridor at any point, there was a large degree of variability in services had complaints about the new contractual 

service quality . In some instances the capacity of the corridor specification, especially regarding fleet renewal. The 

was exceeded, leading to queues and bus congestion. cooperatives of self-employed van-operators that provided 

Additionally, bus ways were segregated from general traffic local services were unhappy were the time constraints of the 

by means of lane demarcation only. This led to many compliance process. One operator, for instance, complained 

instances of general road traffic entering bus lanes, especially that the period afforded by their contract to completely 

in the Via Livre network of curbside bus lanes. Although the revamp their fleets with new vans and minibuses was too 

integrity of bus lanes is enforced through the use of cameras short, especially given the difficulty and red-tape involved in 

and license plate recognition software, this proved to be an obtaining loans . 

ineffective deterrent, especially during periods of heavy 
3.7 Cost of Reformscongestion and long traffic jams .

The Interligado project was funded primarily through In some regions of Sao Paulo, particularly in those areas that 
investment by the public sector, with significant funding bore the brunt of the negative consequences of prior bus 
provided by the Brazilian Development Bank (BNDES) . Table corridor projects in the 1980s and 1990s, construction of the 
X details the costs of the various schemes that constituted the bus priority corridors faced strong opposition from local 
Interligado project.residents resulting in delays in the implementation timeline. In 

one case, community residents succeeded in halting the 

4. The Interligado project: Technical Aspects the city is divided in 9 regions – the central area and 8 

surrounding areas [7]. In the structural subsystem, services 
4.1 Route Organization originating within and serving each of the 8 regions 

surrounding the central area are provided by a single 

consortium of bus operators, whose selection is based on a 

competitive bidding process. Services in the central area 

of the city are provided by the all operators of the structural 

subsystem. Similarly, in the local subsystem services 

within each of the 8 areas are provided by cooperatives 

of independent drivers, chosen through a competitive 

tendering process.

4.2 Bus priority measures

Three different types of bus priority measures were introduced 

as part of the Interligado project – ‘Passa-Rapido’ median bus 

lanes, ‘Expresso Tiradentes’ segregated busway and the ‘Via-

Livre’ curbside lanes.

4.2.1 Passa-Rapido

Passa-Rapido is a network of median bus lanes. The lanes are 

delineated from regular road traffic through the use road 

markings, which consists of a wide white strip [7]. Technology 

is the main form of bus lane enforcement, with CCTVs and 

automatic number plate recognition software used to identify 

and fine motor vehicles that stray into the bus lanes. GPS 

devices on-board buses help monitor performance along the 

network. The Passa-Rapido network is an open system, 

meaning that buses can enter and exit from the bus lanes at 

any point.
The 8 areas into which the Sao Paulo city is divided under the 

new bus system

The major reform of the Interligado project was to redesign 

the bus route network of Sao Paulo into a ‘trunk-and-feeder’ 

style system. The Sao Paulo bus system now consists of two 

different subsystems. The ‘Structural subsystem’ provides the 

trunk-line type routes. These routes offer long-distance 

connectivity between the central part of the city and major 

sub-centres. The structural lines run along the major transport 

corridors and integrate various parts of the city, providing 

‘macro-accessibility’ [7]. On the other hand, the ‘Local 

subsystem’ provides services on a smaller scale within distinct 

neighbourhoods. These lines serve the transport need for trips 

that are internal to a given region of the city, and also provide 

connections to the structural subsystem and other public 

transport modes. Thus the local subsystem serves as a feeder 

to the trunk lines and provides ‘micro-accessibility’ [7] 

The Interligado project also introduced a new area-based 

structure for defining bus services. Under this new structure, 
A Passa Rapido corridor with median bus lanes

Project 2001 – 2004 2005-2008 (Planned) Total

Electronic Fare Collection System 62.66 - 62.66

Terminal Facilities 56.69 104.50 164.19

Transfer Stations 2.63 31.58 34.21

Passa-Rapido (median bus lanes) 117.83 210.76 328.59

Expresso Tiradentes (fully segregated busway) 158.60 79.60 238.20

Via Livre (curbside bus lanes) 7.28 22.01 29.29

Monitoring and Control 32.28 48.24 80.52

Total 440.97 496.69 937.66

Interligado Project Costs (US$, 2004)

Table 1 Interligado Project Costs (US$, 2004)

Source: [7]
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As per the original plan for the Interligado system, the Passa- implementation led to ever increasing costs and poor 

Rapido network was to consist of 31 corridors with a total of performance. The project was ultimately scrapped, but the 

321 km of median bus lanes [7]. By the end of 2004, 8 city decided to use the infrastructure that had already been 

corridors totalling 95 km were introduced at a cost of USD built to develop the system as it is used today, as a fully 

117 million [7]. It was estimated that an additional USD 211 segregated busway. 

million was to be spent on expanding this system in the years 
Expresso Tiradentes has 29 stops, 4 terminals and 8 transfer 2005-2008.
stations [7]. The busway also contains two elevated sections of 

4.2.2 Expresso Tiradentes 5km and 1km. Initial operations began in 2007, and the 

system is expected to carry up to 350,000 people per day [7]. 
The Expresso Tiradentes is a fully longitudinally segregated, Expresso Tiradentes is the only bus corridor in Sao Paulo that 
partly elevated busway. It is 31.8 km long and runs from can be considered to operate at a true ‘Bus Rapid Transit’ 
downtown Sao Paulo to Cidade Tiradentes, which is a major standard. It currently runs at speeds of up to 30 km/h along 
sub-centre in the Sao Paulo Metropolitan Region [7]. Service permanently demarcated busways [23]. The total cost of the 
along the busway is provided by diesel-electric hybrid buses system was estimated to be R$ 678 million [7]. Initial 
and articulated buses. The busway is well integrated with expenses, when the project was conceptualized as the guided 
other major forms of public transport in Sao Paulo, including trolleybus system, was R$ 140 million. The balance of the cost 
the Metro and the CPTM regional rail network, as well as was spent on converting the project to a busway and 
other structural and local routes of the SPTrans bus network. extending the initial 10.8 km route to Cidade Tiradentes.
In 2007, an agreement to develop integration with the EMTU 

metropolitan bus network was signed [7]. 4.2.3 Operacao Via Livre

In addition to the median bus lanes (Passa-Rapido) and the 

segregated busway (Expresso Tiradentes), Sao Paulo also has 

a network of curbside bus lanes, known as Via Livre. These 

bus lanes are demarcated with road markings. A total of 30 

corridors adding up to 204 km were planned to be installed 

under the Via Livre program [7]. The total cost for this 

program was estimated at USD 29.3 million.

4.3 Fares and ‘Bilhete Unico’ smart card system

One of primary reforms of the Interligado project was the 

introduction of a contactless smart card system for fare 

collection, known as ‘Bilhete Unico’ [7]. The smart cards are 

rechargeable. Users can add money to the smart cards using 

special machines installed at bus terminals and stops, 

and also at any one of several hundred ‘lottery ticket’ booths 

in Sao Paulo. The minimum recharge amount is the 

price of 5 trips. 

The Sao Paulo bus system uses a flat fare system. Since 

November 2006, the flat fare has been R$ 2.30, which is 

equivalent to US$ 1.30 at current exchange rates [85]. Users 

paying with the Bilhete Unico smart card can avail of free 

transfers - up to 4 transfers within 3 hours of the first boarding A bus traveling along the Expresso Tiradentes segregated 
(the time period for free transfers was initially 2 hours at the corridor
launch of the system) [86]. Cash fare payers do not receive 

the benefit of free transfers.Expresso Tiradentes was initially known as ‘Paulistao’ and 

was planned as a 10.8km guided trolleybus system, an 
Concessionary fares exist for several groups of bus users, intermediate form between buses and rail ([7]). However, 
including students, seniors and those with disabilities [7]. many technical and environmental problems in 

Additionally, registered workers receive a subsidy from their subsystem: upgrading fleets, providing access to disabled 

employers in the form of transport vouchers. customers, operating buses with electronic card readers, and 
The Bilhete Unico system has also made revenue distribution liaising with authorities about proposed local routes and 
amongst private operators easier to manage, as well as more route changes. Compensation for operators in the local 
transparent and less susceptible to fraud. By one account, the subsystem was based on the fares collected from users, with 
introduction of the Bilhete Unico system alone has led to a adjustments for vehicle capacity and concessionary services. 
13% increase in passenger ridership, while increasing the 

4.5 Other Infrastructure Upgradesnumber of transfers almost four-fold [81].

4.5.1 Terminals4.4 Tendering and contracting process

Bus Terminals provide the main interface between the local Bus operators for the newly reorganized bus system were 
and structural bus routes, and between different structural chosen through a competitive tendering process. The entities 
routes. All terminals are enclosed facilities with pre-payment involved in the bidding included existing bus operators that 
areas [7]. The existence of pre-paid boarding areas allows for organized into consortiums, as well as a new category 
quick boarding and reduces the dwell times of buses. of operators – cooperatives of the self-employed, previously 
Terminals are operated by private companies under contract informal, van operators known as ‘Peruveiros’ [7]. A separate 
with the bus companies. Apart from receiving a fixed fee from bidding process was developed for the structural and 
the bus companies for every bus served by the terminal, local subsystems. The initiation of bidding process was 
terminal operators earn money through the use of billboards fraught with difficulty, and until the process could be 
and other terminal advertising, and the operation of news completed as planned, services operated on the basis 
and food stands [7]. In return, terminal operators are on temporary contracts which were in place from January 
expected to maintain the terminal infrastructure at a high 2002 to July 2003 [7]. 
standard and manage terminal operations smoothly. The 

For the structural subsystem, 8 contracts were available for Interligado plan calls for 32 terminals costing a total of USD 
bidding, one for each of defined areas surrounding the 164 million [7]. 14 of these terminals were built by 2004. 
central city region. Existing bus operators organized 

4.5.2 Transfer stationsthemselves into consortiums, which then competed for the 

service contracts. The specifications of the contract included: 
In addition to terminals, which service major nodes on the bus operating buses with electronic card readers, using vehicles 
system, a wide network of smaller transfer stations was also that complied with specifications set by SPTrans, maintaining 
planned. These transfer stations serve connection points a fleet average age of 5 years (and a maximum bus age of 10 
between different lines. They are designed to facilitate easy yrs), improving and operating terminals (eventually sub-
transfers between lines by optimizing pedestrian movements. contracted to another private company), providing specified 
328 transfer stations costing USD 34.2 million were planned levels of access for wheelchair and disabled customers, and 
[7]. By 2004, 24 of these stations were completed. maintaining valid emission standards [7]. The contracts used 

were variations of gross cost contracts, wherein SPTrans 
4.5.3 Bus Stops

collects all fare revenues and then provides compensation 

based on the level of service provided. A compensation 

formula was created with the aim of providing an 18% return 

to the bus operators, with annual readjustments based on 

costs of operation and inflation, among other factors [7]. 

For the local subsystem, similar to the process for the 

structural subsystem, 8 contracts were available to provide 

local and feeder services in each of the 8 areas previously 

defined. In this case, the bidding entities consisted of 

cooperatives of self-employed van drivers. In order to be 

eligible for the contracts, the cooperatives were required to 

formalize their internal structure, and procure modern fleets 

with standards acceptable to SPTrans [7]. Contract 

requirements were similar to those of the structural Entrance to the pre-payment area at a bus terminal
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As part of the Interligado project, bus stops across the Sao Paulo bus network were also upgraded. These upgrades 

involved primarily the installations of maps and real time passenger information displays, indicating the time of arrival for 

the next bus [7].

4.6 Vehicles

The Sao Paulo bus system uses several types of vehicles. These range from minibuses used on the local subsystem to 

conventional buses as well as low-floor and articulated units on the structural subsystem. As of 2009, the total fleet size was 

14,892 – 8.835 buses on the structural subsystem and 6,059 on the local subsystem [19]. Buses that ply along the structural 

routes have doors on both sides of the bus, in order to allow boarding at both median and curbside stations [7]. 

 

Source: [19]

As part of the service contracts with SPTrans, the private bus companies that provide bus services are required to maintain a 

fairly low average age for their fleets, and therefore fleet renovations have been continual and extensive [7]. In particular, the 

cooperatives that provide services along the local subsystem were required to replace the vans which they traditionally used with 

newer minibuses. In 2008, average fleet age was 4 years and 2 months on the structural subsystem and 3 years and 7 months 

on the local subsystem [87].

Source: [87]

Figure 2 

Figure 3  

Fleet Size 2003 - 2008

Fleet Age (years), 2003 - 2008

4.7 System control and management 5. Sao Paulo Bus System Performance: Statistics after the 

Interligado reforms
A system of centralized control is used to manage operations 

on the Sao Paulo bus network. This system consists of a 5.1 Operational Statistics

hierarchy of control centres. At the top of this hierarchy is the 
Comparing ridership statistics before the introduction of the main integrated control centre, ‘Centrale de Controle 
Interligado system to those after its introduction is made Integrado’ (CCI). The CCI is in charge of the general strategic 
difficult by two factors. Firstly, there is a paucity of readily control of the bus system [7]. CCI monitors the performance 
available data before 2003, which is two years after the of the system as a whole, guides the system during 
initiation of the Interligado reform process. Secondly, and emergencies and maintains communication links with other 
more significantly, the nature of the reforms precludes a direct transport operators such as the Metro. 
‘before-and-after’ comparison. The Interligado reforms 

fundamentally altered the nature of the travel decisions made 

by bus users. The data provided by SPTrans records the 

number of passenger boardings (i.e. trip segments), not 

complete trips. The major reforms to the system - converting 

the bus route network from a radial structure to a ‘trunk-and-

feeder’ structure and the introduction of free transfers via the 

Bilhete Unico fare collection system - allowed passengers to 

select the most rational route choice by minimizing distances 

and increasing the number of transfers. Each complete trip in 

the post-Interligado system consists of more trip segments 

than previously and thus more recorded passenger 

boardings. Prior to the reforms, up to 85% of passengers 

would make their journeys without any transfer, whereas now 

these same journeys require 2-3 transfers [88]. Therefore, 

comparing the number of boardings from before the reforms 
A command and control center

to those after the reforms will tend to exaggerate the increase 

in bus ridership as a large fraction of the increase in boarding CCI performs its function mainly by coordinating with and 
numbers is be due to the large increase in the number of managing various control sub-centres. Each of the 8 
transfers. Indeed, by some accounts the introduction of geographical areas into which the entire bus system is divided 
Bilhete Unico alone was responsible for a nearly four-fold has its own control centre to supervise system performance 
increase in the number of transfers [81].[7]. There are additional regional control centres which have 

the capacity to guide operations during emergencies and 
However, a look at the ridership statistics in the period from 

unexpected traffic situations. Finally, each of the main 
2003 to 2008, within which the ridership statistics are more 

terminals in the bus system has its own control centre, which 
consistent and therefore comparable, is indicative of the 

manages the arrival and departure of buses to and from the 
effect of the reforms in attracting more patronage. And, 

terminal. 
indeed, these statistics show that the Sao Paulo bus system 

post-reforms has been remarkably successful in increasing Every bus is equipped with a GPS system and radio 
the number of users. Between 2003 and 2008, the number of communication devices [7]. Control centres can 
annual passenger boardings on the structural sub-system communicate with each bus driver to provide information 
increased by almost 78%, from slightly over 975 million to and guidance as needed. Cameras are also distributed 
1,734 million [89]. In this same period, the number of annual throughout the system, which enables real time traffic 
boardings on the local sub-system increased by a staggering monitoring. 
385%, from just under 227 million to a little over 1,101 

million. The combined effect of these two subsystems has 

been to increase the total number of annual passenger 

boardings by 136% in the six years from 2003 to 2008 

inclusive [6].
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Figure 4  

Figure 5  

Passenger Boardings (millions), 2003 - 2008

Operational Deficit (Brazilian Reais, millions), 2001 - 2008

 

Source: [6]

5.2 Financial Statistics

Despite the dramatic increase in passenger number in the 6 years since the overhaul of the Sao Paulo bus system, its financial 

performance has deteriorated. Operational deficits, the difference between the compensation given to bus operators and the 

amount collected in passenger fares, has increased from Brazilian Reais (BR$) 48.17 million in 2001 to approximately BR$ 

695.92 million in 2008 . 

Source: [90]

However, the large nominal size of these operational deficits doesn’t tell the whole story. Despite the increasing nominal value of 

deficits, the fare box recovery ratio for operational costs has been quite high. In the period from 2001 to 2008, this ratio 

averaged 91.41% and never dropped below 80%, with a high of 99.8% in 2002 and a low of 83.6% in 2008 [91]. 

Figure 6  

Figure 7  

Farebox Recovery Ratio – Operations, 2001 - 2008

Public vs. Private Transport: Share of Total Motorized Trips, 1967 - 2007

Source: [91]

5.3 Mode shares of public and private transport

In 1967, public transport accounted for 68.1% of all motorized trips in the metropolitan region [18]. This figure steadily fell 

through the following decades as a result on increasing levels of car ownership and private vehicle use. In 2002, for the first 

time, private vehicle use accounted for a larger share of total number of motorized trips in the Sao Paulo metropolitan region 

(53%), compared to public transportation (47%) [23]. Since then, coinciding with the implementation of the Interligado reforms 

in 2003, the trend has been reversing. The latest figures from 2007 show that public transportation once again accounts for a 

higher share of total motorized trips (55%) compared to private motor transport (45%) [18]. Some experts believe that the 

Interligado reforms, particularly the introduction of the Bilhete Unico integrated fare system, have been a major factor in the 

reversal of this trend and the resurgence of public transportation [23]. 

Source: [18]

6. Conclusion

In 2001, Sao Paulo embarked on a municipal government led, city wide reform of its bus system, a project that was known as 
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the Interligado reforms. The reforms changed nearly every aspect of bus services in Sao Paulo – converting the radial route 

network into a trunk-and-feeder style network, introducing several bus priority measures, introducing an integrated and 

electronic fare collection system, upgrading bus infrastructure, changing the business model for bus services,  and introducing a 

central command and control centre. These reforms dramatically increased the number of bus users, and were a major factor 

in reversing the trend of a falling share of public transport of total motorized trips in the Sao Paulo Metropolitan Region. The 

experience of Sao Paulo furnishes several lessons for any city hoping to embark on a reform of its bus system. Perhaps the most 

important among these is the fact that strong political leadership is necessary for the successful implementation of any given 

reform plan. The projects that eventually became the Interligado reforms were studied and promoted for several years by 

transport professionals in Sao Paulo. But it was only under the leadership of a mayor dedicated to improving the public transport 

situation that these plans came to fruition. Another lesson to be learned from the increase in ridership after the implementation 

of the bus system reforms in Sao Paulo is the significant improvement in bus service quality with the development of a trunk-and-

feeder style route network, and the introduction of an integrated fare system with free transfers. Sao Paulo also shows that 

significant improvements in the road space allocated to buses can be achieved through design innovations in the existing right 

of way, without the need for expensive widening of existing corridors. 
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metro system consists of 8 lines with a system length of 287 

km within Seoul city proper [12]. In 2006 an average of 

4,594,000 daily trips were made on the metro system [9]. 

The bus system handles even more passengers, with an 

average daily total of 5,609,000 trips. Public transportation 

accounts for 62.3% of all motorized trips made in Seoul [9]. 

A significant portion of daily trips in Seoul are made using EMBARQ Centre for Sustainable Transport – India: 
private motor vehicles. In 2006, the modal split of August 2009
motorized trips was as follows: Bus 27.6%; Metro 34.7%; 

Passenger car 26.3%; Taxi 6.3% and Other 5.1% [9].1. Introduction: City Context

In 2004, Seoul undertook a major reform of its public Seoul is the capital of and the largest city in South Korea. In 
transportation network, focusing on the bus system. The 2007, the City of Seoul had a population of 10,481,782 
following sections will explicate the motivations for these and an area of 605.4 km sq, with a population density of 
reforms, the process through which they were conducted, 17,219 people/sq. km [16]. The greater metropolitan 
the actual details of the reforms implemented and finally the region, known as the Seoul National Capital Area and 
impacts of these changes and the performance of the bus which includes the port of Incheon and satellite towns in 
system.neighbouring Gyeonggi province, has a population of more 

than 22.5 million people (2006 figure) [92]. With roughly 
2. Background: Need for Reformhalf of the entire population of South Korea living in the 

Seoul National Capital Area, it is the country’s primary 
Bus services in Seoul began in 1953 [32]. As a consequence 

urban centre.
of the rapidly growing population, bus usage surged 

through the 60's and 70's. However, this period also saw a A significant portion of South Korea’s economic activity is 
dramatic rise in personal incomes. As people made more concentrated in the city of Seoul and the National Capital 
money, private vehicles became more affordable and in the Area. As of 2006, the regional GDP for the City of Seoul was 
following decades Seoul witnessed a sharp rise in US$ 193.7 Billion, or 22.6% of the national total [93]. If the 
motorization rates. With the introduction of the Metro entire National Capital Area is taken into account, then the 
system in 1974, buses had to compete with two increasingly regional GDP is US$ 408.6 Billion, or 47.7% of the national 
attractive alternatives.total.

With increased motorization came the problems of Seoul has undergone radical changes in the past few 
increased highway traffic and congestion. The combination decades. The population of the city has quadrupled in the 
of these factors led to a vicious cycle which saw the bus period from 1960 to 2002 [32]. Also during this period, 
system enter a long period of decline starting in the late Korea experienced a dramatic increase in per capita 
1980's [12]. As incomes increased and more and more incomes – from US$ 311 in 1970 to US$ 12,531 in 2002 
people began to use private motor vehicles, traffic (2004 dollars), an astonishing 40-fold increase in only 32 
congestion worsened and bus performance suffered. years [32]. The increase in per capita incomes has been 
Average bus speeds declined and buses became more mirrored by an increase in the motorization rate. For Korea 
unreliable as traffic related delays and unpredictable time as a whole, this figure has climbed from 2 cars per 1,000 
variations took their toll. The decline in bus service quality people in 1970 to 215 cars per 1,000 people in 2003 [10]. 
led to reduced patronage by the public, who preferred to For the City of Seoul, in 2005 the motorization rate stood at 
use the more comfortable modes of private vehicles and the 215 passenger cars per 1,000 people, and 273 total motor 
metro. This in turn had the effect of reducing bus company vehicles per 1,000 people [94]. These figures are for the City 
revenues. Subsequent financial difficulties led to increases of Seoul only – motorization rates in the National Capital 
in fares. Combined with the continual decrease in service Area surrounding Seoul are even higher due to lower 
quality due to increasing traffic congestion, this led to further densities and the car centric nature of the wider 
declines in bus users and revenue. Figure 1 illustrates the metropolitan area.
self-perpetuating vicious cycle that resulted in declining bus 

service quality and patronage.The public transport system in Seoul consists of a 

combination of bus and rapid transit metro systems. The 
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