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EXECUTIVE SUMMARY

EXECUTIVE
SUMMARY
In the last decade more than a dozen world cities have
transformed their mobility through bus based public
transport solutions. Three advancements have made this
transformation possible 1. Bus Rapid Transit (BRT) in its modern avatar.
2. Increased affordability of technology such as GPS devices
and centralized control equipment along with fare collection
devices, making close monitoring of system operations and
continuous improvement possible.
3. Belief by local leadership that bus based solutions can
address the mobility needs of a city.
Case studies and planning guides for bus rapid transit
systems have been widely published and used in the last few
years. However, not much has been done to document city
wide bus systems reforms attempted in the last decade.
Chapter 1 of our guide begins with an introduction to and an
overview of three international locations where citywide
reforms have been implemented with notable praise:
London, Sao Paulo, and Seoul. A common theme appears
and seven aspects stand out as the key factors for
implementing successful reforms across the three cities.
These are strong political leadership, local technical
planning, implementing bus priority, use of new
technologies, innovations in contracting and tendering,
managed financial subsidies to improve service quality, and
the use of performance monitoring techniques.
In the past decade, Indian cities have attempted various
restructuring efforts. We also examine the restructuring
efforts in four Indian cities - Ahmedabad, Bangalore, Indore
and Mumbai - with respect to the seven aspects.
The remainder of the report provides recommendations for
maximizing the efficacy of bus based public transport in
Indian cities. Each chapter covers a range of technical advice
and reader activities that detail best practices within each of
the key factors. Chapter 2 reviews route planning and
provides a tutorial on easy demand assessments that can be
performed by transportation planners. Chapter 3 cites best
practices in providing bus priority infrastructure, while the
most significant vehicle types and their characteristics are
discussed in Chapter 4. In Chapter 5 we highlight
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innovations in technology that are raising the efficiency and
capability of bus transport systems. Chapter 6 examines
innovations in contracts and tendering that can improve
operational efficiency within city bus agencies. Chapter 7
explores the role of financial analysis and acceptable subsidy
use. Finally, Chapter 8 discusses performance monitoring
techniques that can incentivize quality improvements and
respond to user feedback.
The development of this guidebook parallels efforts of the
Government of India's Jawaharlal Nehru National Urban
Renewal Mission (JnNURM) to become a source of financing
for the procurement of new buses nationwide. Cities across
the country that have received these buses are beginning to
incorporate them into their existing fleets or are starting
entirely new public bus companies to operate them. We
hope our case studies, recommendations, and coverage of
specific methodologies will serve as a helpful reference to
these cities and states as they set up new agencies, operate
the buses, monitor their performance and develop
frameworks for continuous system improvement.
EMBARQ's production of this guidebook continues our
commitment to supporting the development of
environmentally and financially sustainable transport
solutions in Indian cities. Like the leaders in London, Sao
Paulo, and Seoul, we believe investing in bus based public
transport can solve the mobility needs of a city in addition to
creating profound quality of life improvements, reducing
pollution and increasing accessibility for all. We are eager to
assist cities in applying bus innovations (along with
improvements in walking, cycling, and vehicle sharing) so
that the highest and best use of local mobility options is
achieved. This guidebook is funded by the British High
Commission under the Strategic Programme Fund (SPF) Low Carbon High Growth Programme. The objective of the
programme is to promote a low carbon, high growth global
economy.

Madhav Pai

CHAPTER 1:
KEY FACTORS
FOR GOOD BUS
TRANSPORT
Planners and decision makers can gain considerable
insight by observing city-wide bus system reforms in
major world cities. We start by synthesizing information
learned from case studies of London (Europe), Sao Paulo
(Latin America) and Seoul (Asia). All reviewed systems
improved system wide ridership, significantly improved
conditions for commuters and produced other positive
externalities such as reduced air pollution and improved
traffic safety. The reforms were undertaken amidst varying
political, economic and social contexts. The main focus of
the reviews was to identify the common elements
responsible for the success of these city-wide reforms.
Ultimately, seven aspects or commonalties stood out as the
key factors for implementing successful bus system reforms
across the three cities.
This chapter is divided into four sections. The first section
introduces each of the three international case study cities
and compares the performance of their bus systems. The
second section examines the seven common strengths of
these three systems. The third section provides background
information on the policies and financing of Indian bus
transport. The final section examines the experience of four
Indian cities using the framework of the seven key aspects.
1.1 LESSONS LEARNED FROM INTERNATIONAL
REFORMS
Three world cities, each on a different continent, stand out
as success stories in bus transport reform. This section
summarizes the city-wide bus systems in these cities London (Europe), Sao Paulo (Latin America) and Seoul
(Asia). Individual case studies have been prepared for each
city and are presented in Appendix A.

Director (India Program)
EMBARQ – the WRI Center for Sustainable Transport

London
London has one of the most extensive networks of public bus
transport in the world. On any given weekday, over 6 million

passengers travel on more than 6,800 scheduled buses,
over more than 700 routes [1]. Bus services in London are
provided by private companies which compete for route
tenders and operate under contract to London Bus Services
Limited, a division of the public transport authority Transport
for London (TfL). Gross cost contracts with performance
based financial incentives are used [2]. Since 2000,
increased usage of the bus system and public transport in
general has been a major goal of the municipal
government in London [3]. In order to achieve this, bus
service levels have been increased dramatically, with the
number of bus-kilometres operated having gone up by over
a third between 2000-01 and 2007-08 [4]. Additionally, a
large number of initiatives have been employed to improve
the quality of bus services. These measures include curbside
bus-only lanes, signal priority for buses, and a contact-less
smart card system for fare collection. As a result, bus
patronage has significantly increased over the past decade,
an outcome unique amongst cities in the developed world.
In the period between 2000-01 and 2007-08, annual buspassenger-kilometres increased by 59% [4]. In the same
period, the number of annual passenger boardings
increased by 46% [4]. This increase in bus ridership
contributed to a net 7% shift in journey-stages from private
to public modes of transport during the same period [5].
Sao Paulo
The Sao Paulo bus system, run by SPTrans, recorded a daily
average of over 7.4 million boardings in 2007 [6]. The
implementation of the city-wide bus system reform, initiated
in 2001 under the leadership of Mayor Marta Suplicy,
consisted of a very large planning and implementation effort
involving 39 private bus providers, 6,000 co-operatives of
self-employed van operators, and 13,700 vehicles [7]. A
large portion of the planned reform work was completed by
May 2004 [7]. The main aspects of the system reform were
the introduction of an integrated fare system using electronic
smart cards (‘Bilhete Unico’) and the reorganization of bus
routes into segmented local and structural services. Terminal
facilities were improved and now include prepaid boarding
areas and additional auxiliary services. Bus priority schemes
in the Sao Paulo bus system include median busways and
bus stations (‘Passa-Rápido’), fully segregated lanes
(‘Expresso Tiradentes/Paulistão’), and curbside bus lanes
(‘Via Livre’) [7]. Annual passenger boardings in the bus
system more than doubled between 2003 and 2007,
although this was in large part due to the rationalization of
routes and the introduction of Bilhete Unico which permitted
free transfers [6]. Operational improvements in the PassaRápido were well received by users – the Perituba-LapaCentro bus corridor, for example, achieved 85% approval
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rates in the first year of operation [8]. However, the rating of the public bus system as a whole remained low - only 48% of
transit users indicated that services were excellent or good in 2006 [8]. The main complaints were high levels of pollution, long
waiting and travel times, and congestion.

Figure 1.2 Fleet Size (2007)
Fleet Size
Seoul

Seoul

7190

Sao Paulo
In 2008, the Seoul bus system carried over 5 million people on nearly 400 routes on an average weekday [9]. The bus route
network includes 294 kms of curbside lanes and 73.5 kms of median lanes [10], [11]. Starting in 2002, Seoul underwent a
comprehensive reform of its bus system under the leadership of Mayor Lee Myung-Bak. The reform process was unique in its
use of a ‘bottom-up’ approach, wherein extensive input was sought from civil society and bus user groups [12]. The Seoul
Development Institute (SDI) led the technical planning effort. Routes were rationalized into a trunk-and-feeder system, and
were integrated with other transport modes, like the metro rail system. A unified fare structure was introduced, with free
transfers within a specified time period and a switch from a flat fare to a distance based fare. A contact-less smart card system
was also introduced, which made fare collection from users and revenue distribution amongst operators easier [13]. A
significant aspect of the reforms was the widespread use of technology. GPS units were installed on all buses, allowing for
dynamic control of the bus system through a centralized command centre and the deployment of real time passenger
information systems. The reforms have had a significant impact on bus usage. From 2004 to 2008, the average daily
ridership on the bus system has increased by 15.2% [9]. Bus speeds have increased within the median bus corridors [14]. The
revenue generated by the bus system has increased, with average daily revenues per bus growing from $358 in 2004 to $510
in 2008 (current prices) [9]. User satisfaction with the bus system has also improved compared to the pre-reform period [9].
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Figure 1.3 Capital Productivity: Passengers per Bus per Day (2007)
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Table 1.1 Performance Indicators, 2007
Indicator

Seoul

Sao Paulo

London

Population (millions)

10.4

11

7.5

Area (sq. Kms)

605

900

1,572

Boardings per Day (millions)

5.6

7.5

6.0

Fleet Size

7,190

14,911

8,000

Bus mode share (%)

27.6

36.8

25

Passengers per Bus per Day

779

502

745

Boardings per Bus-Kilometre

3.03

n/a

4.65

Figure 1.4 Operational Productivity: Boardings per Bus-Kilometre (2007)
Bus mode share is percentage of
motorized trips
Seoul Bus mode share is 2006
figure

Boardings per Bus-Kilometer

Seoul

3.03

Sao Paulo
London

Sources: [4], [6], [7], [9], [15],
[16], [17], [18], [19], [20]

4.65
0

1

2

3

4

5

Sources: [4], [20]

Figure 1.5 Bus Mode Shares (% of Motorized Trips, 2007)

Figure 1.1 Boardings per day (2007)
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1. Strong Political Leadership in the Decision Making
Process

1.2 KEY FACTORS FOR IMPLEMENTING SUCCESSFUL BUS SYSTEM REFORMS
An analysis of the three international case studies revealed seven common aspects that stood out as the key factors
for successful bus system reform. Table 1.2 summarizes these seven key aspects as they apply to the cities studied –
London, Sao Paulo and Seoul. Following the table, each of these aspects is discussed in detail.
Table 1.2 The Seven Key Factors to Success

Sao Paulo

London

Seoul

1. Strong Political Leadership in the Decision Making process
Reform Approach: Gradual
Leadership: Initially National Govt, Mayor
driven big push in 2000
Implementing Agency: Transport for
London (TfL)

Reform Approach: Gradual + Big Bang
Leadership: Mayor driven
Implementing Agency: SPTrans

Reform Approach: Big Bang
Leadership: Mayor driven
Implementing Agency: Seoul Metropolitan
Government (SMG)

2. Local institution leads technical planning for route reorganization
Planning Agency: Transport for London (TfL)
Service planning based on demand data

Planning Agency: SPTrans
Service planning based on demand data

Planning agency: Seoul Development
Institute (SDI)
Service planning based on demand data

3. Implementing Bus Priority
280 kms of Curbside bus lanes
Signal Priority for buses
Whole Route planning approach to
eliminate bottlenecks

204 kms of Curbside bus lanes
353 kms of Median bus lanes (no hard
segregation, except for 31.8 km elevated
corridor)

294 kms of Curbside bus lanes
74 kms of Median bus lanes (no hard
segregation)

GPS based vehicle tracking
Smart card automatic fare collection
('Bilhete Unico')
Camera system for bus lane enforcement
Central Control Centre

GPS based vehicle tracking
Smart card automatic fare collection
('T-money')
Central Control Centre
Real Time Passenger Information System

4. Use of Technology
GPS based signal priority
Smart card automatic fare collection
('Oyster')
Camera system for bus lane enforcement
Central Control Centre
Real time Passenger Information System

5. Innovations in contracting and tendering
Hybrid Approach

Gross cost contracts with quality incentives

Gross cost contracts

6. Need for managed subsidies to improve quality of service
17.5 Million USD (2006)

1.018 Billion USD (2006-2007)

163 Million USD (2007)

7. System performance monitoring and user feedback
GPS based performance monitoring
User satisfaction surveys
Roadside audits
Mystery Traveller surveys
Mechanical and technical inspections

GPS based performance monitoring
User satisfaction surveys

Subsidy figures are current prices.
Sources: [5], [7], [9], [10], [11], [21], [22], [23], [24]
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GPS based performance monitoring
User satisfaction surveys

All three cities - London, Seoul, and Sao Paulo – undertook
extensive reforms to improve the quality of their city-wide bus
system. However, each city approached the reform process in
a different way. In terms of the speed with which the reforms
were pushed through, the three cities can be said to fall on a
spectrum running from a ‘Big Bang’ method, where extensive
and comprehensive reforms are undertaken in a very short
period of time, to a ‘Gradualist’ method in which reforms are
introduced in a piecemeal fashion over many years.
In Seoul, the reforms were of the Big Bang variety. By 2002,
the quality and performance of bus transport in Seoul was
very poor. Lee Myung Bak was elected mayor in that year in
part based on his campaign promise to fix the worsening
public transport situation in the city [12]. Once the political will
and popular support for reforms was in place, the
overhauling of the bus system went from planning to
implementation in a matter of 2 years. Within this short period
a large number of improvements were made to the Seoul bus
system – the introduction of median bus lanes, rationalizing
routes into a trunk and feeder system, and a smart card
ticketing system among others.
By contrast, reforms in London were of the Gradualist,
piecemeal variety. This process began in 1985, with the
introduction of competitive tendering for routes between the
existing public bus company and private bus companies,
which were now allowed to enter the market [25].
Subsequently, over the course of a decade, other changes
were gradually introduced such as splitting up the publicly
owned bus company into independent subsidiaries which
were eventually privatized [25]. In the following years other
reforms and innovations such as gross cost contracts,
electronic ticketing using smart cards and an expanded bus
lane system were introduced [22]. The process by which bus
services in London were transformed from a completely
public monopoly into the system as it stands today took
approximately two decades.
The reform process in Sao Paulo falls somewhere in between
the ‘Big Bang’ and ‘Gradualist’ ends of the spectrum. In this
case, the reforms, which included the introduction of unified
ticketing, reorganization of bus routes and a change in the
bus business model, were introduced over a period of 5-6
years beginning in 2001 [7].
One common thread running through the reform process in
each of these cities is the existence of strong political
leadership to push through planned reforms. In all three

cities, the political leadership took on a major and active role
in bus reform. In Seoul, Mayor Lee Myung Bak was especially
active in promoting and securing support for the reform of
the bus system [12]. In London, though the reform process
took place over many years, it was only with the creation of
the Greater London Authority in 1999 and the election of
Mayor Ken Livingstone in 2000 that improving the bus system
advanced to the forefront of the public agenda [26]. Similarly
in Sao Paulo, Mayor Marta Suplicy was highly influential in
actualizing the reform of the bus system [7].
The existence of political support is a prerequisite for
successful bus system reforms. Strong political leadership is
necessary for several reasons. Since public transport reform
affects a large number of potentially antagonistic
stakeholders, strong leadership is useful in bringing these
various stakeholders to the negotiating table and in enabling
compromises and agreements to be reached. Furthermore,
strong political leadership enables the execution of reforms
that may be unpopular but are essential to ensuring long term
sustainability.

2. Local Institution leads Technical Planning for Route
Reorganization
All three cities took a proactive approach to route planning
and route rationalization. The changes in route networks
were planned on the basis of demand assessment.
The most extensive changes were made in Sao Paulo and
Seoul [7], [10]. In both these cities the existing network of bus
routes was completely overhauled. Prior to the reforms, the
route network in both cities lacked any overall organization.
Routes often overlapped due to the largely deregulated
nature of the bus services market. In both cities routes were
reorganized into a trunk-and-feeder system [7], [10]. The bus
route network was also integrated with other travel modes,
such as the metro and inter-city bus services. In Seoul, there is
a continual process of analyzing travel data to evaluate
demand and usage on bus routes and subsequently
cancelling and adding routes as needed [27].
Although London did not undergo such a large-scale
reorganization of its bus route network, it has used extensive
monitoring systems to adjust bus frequencies and capacities
as needed [26]. Routes are added or removed based on
demand analysis. These changes are introduced through the
tendering process, wherein the fact that individual routes are
re-tendered every 5 years allows the specifications of service
supply to be altered to meet current levels of demand [2].
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In sum, route rationalization was recognized as an important
factor in bus reform in all three cities. It must be noted,
however, that in each case the successful implementation of
route rationalization was possible in large part due to the
availability of considerable technical expertise from strong
local planning agencies. In London, Transport for London
(TfL) is the main agency tasked with providing public
transport. TfL was able to draw upon its expertise in transport
planning in order to recommend needed changes in the
route network and service supply levels. In Seoul, the Seoul
Development Institute (SDI) led the way in producing the
technical plans for the reform. SPTrans played a similar role in
Sao Paulo. In all three cases, strong local planning agencies
were able to combine technical expertise in transport
planning and a familiarity with the unique characteristics of
transport patterns in each city to develop comprehensive
programs for demand assessment and route planning.

buses or roadside beacons detect when a bus is nearing a
traffic signal, and the system can then perform a variety of
actions to provide the bus with a clear way through junctions
[28]. These actions include, for example, extending the green
cycle in the direction of bus travel or reducing the green cycle
for contra-flowing traffic.

3. Implementing Bus Priority

Seoul, Sao Paolo and London have all made extensive use of
technology in their bus systems. The most common use of
technology has been the installation of GPS devices on buses
in all three cities. The GPS devices have several uses. First and
foremost it enables a central command centre to monitor bus
system performance in real time. The benefits of this vary
from the ability to dynamically alter bus supply in response to
traffic conditions, performance monitoring which enhances
the ability to make appropriate changes to the system as
needed, and also ensuring that private bus companies fulfil
contractual obligations to provide specified levels and quality
of service. In Seoul, for instance, bus companies are
compensated based on Bus-Kilometres operated, which is
automatically calculated based on data from the on-board
GPS devices [29]. Similarly the London GPS system iBUS,
recently installed throughout the fleet in 2008, will allow the
monitoring of various aspects of the bus service such as the
fraction of on time arrivals and average waiting times for bus
users [2]. All three cities have also made use of bus based
GPS systems to develop real time passenger information
systems, such as displays at bus stops and terminals showing
the arrival time of the next bus.

The biggest hurdle in providing high quality bus based public
transport is to deliver the required capacity and service when
it is most needed, such as at the peak section, peak hour, and
peak direction of demand. Transport authorities in each of the
three cities recognized that this was only possible through the
use of bus priority strategies such as signal priority for buses at
intersections and building segregated bus lanes. These cities
have used a variety of techniques to introduce bus priority and
improve the performance of the bus system. The main tool in
this regard has been the introduction of bus lanes. Bus lanes
can come in two distinct varieties – curbside bus lanes and
median bus lanes.
Seoul and Sao Paulo have large networks of both curbside
and median bus lanes. Median bus lanes are especially
effective in increasing speeds and throughputs. London also
has an extensive network of curbside lanes, although it lacks
any median bus-only corridors. Table 1.3 summarizes the
extent of segregated road infrastructure built in each city.
Table 1.3 Segregated Bus Infrastructure (London, Seoul, Sao
Paulo)
Segregated Bus
Infrastructure
Curbside lanes (kms)
Median lanes (kms)

London

Seoul

Sao Paulo

280

294

204

0

74

353

Sources: [7], [10], [22]
In addition to the installation of bus lanes, London also has a
system of signal priority for buses. Onboard GPS devices on
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None of the three cities, however, have adopted hard
segregation for bus lanes. This has prevented them from
achieving the high performance levels displayed by systems
in cities like Bogota, Mexico City and a few others. In Indian
cities, high demand levels and traffic conditions mean that
curbside bus lanes are unlikely to result in a good quality of
service. Full BRT systems with all its components, especially
hard segregation, are needed.

Furthermore, smart cards enable easier distribution of revenues to private bus companies. Another big advantage of smart
cards is the ability to perform in-depth analysis of travel patterns and other travel characteristics of system users.
London and Sao Paulo use camera technology to enforce bus lane segregation. Since bus lanes in these cities do not employ
hard segregation, preventing the encroachment of bus lanes by other motor vehicles is a major concern. In London, cameras in
bus lanes and on-board buses, in combination with automatic number plate recognition software, allows authorities to levy
fines on private vehicles that enter bus-only lanes . A similar camera-based system for bus lane enforcement exists in Sao Paolo .
The table below summarizes the technology features adopted in each city.
Table 1.4 Technology features adopted by each city

London

Sao Paulo

Seoul

Centralized Command Centre

Centralized Command Centre

Centralized Command Centre

GPS based Signal Priority for
Buses

GPS based bus Tracking

GPS based bus Tracking

Fare Collection

Smart card system ('Oyster')

Smart Card system and
Unified Ticketing (‘Bilhete
Unico’)

Smart Card system and
Unified Ticketing (‘T-Money’)

Enforcement

Bus Lane enforcement using
Cameras and Number Plate
Recognition software

Bus Lane enforcement using
Cameras and Number Plate
Recognition software

n/a

Real-time Passenger
Information and Next Bus
Arrival Countdown

Real-time Passenger
Information and Next Bus
Arrival Countdown

Real-time Passenger
Information and Next Bus
Arrival Countdown

Control Systems

4. Use of Technology

Another technological innovation common to all three cities is
the use of smart card technology for integrated ticketing
systems and fare collection - 'T-money' in Seoul, 'Bilhete Unico'
in Sao Paulo, and 'Oyster' in London [7], [10], [30]. In each of
these cases, users can add money (or monthly passes) to their
smart cards, and then use them to pay fares. Smart card
technology allows for seamless fare collection, and also
reduces dwell times at bus stops by eliminating the time
consuming process of collecting cash fares from users.
Initiatives such as free transfers, or transfers between different
modes are also easier to operate with smart cards.

User Information

Sources: [7], [10], [28], [29], [30], [31]
5. Innovations in Contracting and Tendering
In all three cities private bus companies are responsible for the delivery of bus services under contract with the municipal
government or the relevant transport authority. Competitive tendering is used to allocate routes or service areas. London and
Seoul employ route based tendering, whereas Sao Paolo uses an area based system in which a bus company is responsible for
services in a particular area of the city [2],[7],[32].
The type of contract used varies in each city. London and Seoul use variations of gross-cost contracting, wherein the companies
are paid a set amount, which includes a profit margin, to provide a specified amount of service (i.e. bus-kilometres) [2],[32].
The transport authority receives all the fare revenue. The transport authorities thus face all the revenue risk.
In London, the gross cost contracts are subject to financial incentives based on the quality of service.[2] . Consider, for example,
the reliability incentive. Every contract specifies a 'Minimum Performance Standard' which sets targets for service levels and
percentage of on-time arrivals and departures. Bus companies are then eligible for a bonus equivalent to 1.5% of the contract
price for every 2% improvement in on-time percentage. Similarly, they may face a 1% deduction for every 2% reduction in ontime performance below the Minimum Performance Standard. Similar incentives exist for percentage of scheduled buskilometres operated, vehicle condition, driver performance, and customer service.
In Sao Paulo, contracts are a hybrid between gross-contracts, where revenue risk lies with the authorities, and net-cost contracts,
where all the revenue risk is borne by the bus companies. The compensation mechanism in Sao Paulo is governed by a formula
which guarantees an 18% annual return [7]. This formula is made up of several components and also has a readjustment
provision that allows the mechanism to be changed frequently depending on variations in cost and inflation.
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6. Need for managed subsidies to improve quality of
service
Despite large increases in ridership numbers over the past
decade, and the resultant increase in both fare-box and other
revenues, all three bus systems require subsidies. The London
bus system required a subsidy of 625 million GBP in 2007
and the Seoul bus system required an estimated subsidy of
US$ 190 million in 2008 [9], [21].
The reasons for these subsidies are wide ranging. In London,
bus fares were frozen during the years 2000 to 2004 in order
to encourage bus usage [26]. Capital and operational costs
for the bus system also increased due to large expansions in
bus service, road infrastructure improvements and the
introduction of quality incentive contracts which lead to an
increase in contract payouts.
In Seoul, bus ridership numbers and revenues per bus per
day have been steadily increasing since the 2004 reforms [9].
However, the reforms required large amounts of spending on
capital improvements such as new road infrastructure
(median lanes), new buses, the smart card system, and
improved technology systems [10]. The continued cost of
developing and maintaining these systems has lead to an
increase in subsidies from pre-2004 levels, although
subsidies have been dropping after reaching an all time high
of US$ 265 million in 2006 [9].
Although subsidies for bus services in all three cities have
increased post-reforms, this fact must be viewed in the context
of the available alternatives to improving public transport
usage and the positive externalities engendered by improved
bus services. In all three cities, the need for subsidies has
arisen expressly because of the recognized need to vastly
improve the quality of existing bus systems. Achieving the
resultant levels of increase in public transport usage through
other means, such as expansions to rail-based systems,
would be substantially more expensive. Furthermore, the
positive externalities of improving public bus ridership, such
as reduced traffic congestion (and the resultant reduced cost
to the economy of productivity losses) and improved air
quality provide ample justification for subsidizing public bus
services.
7. System Performance Monitoring and User Feedback
London has a wide range of system monitoring
methodologies in place. These can be divided into three main
categories: performance monitoring, service quality and user
satisfaction [2]. Performance monitoring involves ensuring
that bus companies ply the specified number of bus-
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kilometres as per their contract, as well as ensuring that buses
meet both 'average waiting time' (for high frequency routes)
and 'percentage on-time' (for low frequency routes)
standards. Up until 2008, when the onboard GPS based iBus
system was rolled out, these statistics were gathered using
road side surveys of 3-5% of the service on a given route [2].
Static audits at bus stops and garages and mystery traveller
surveys are used to gauge quality of service standards such
as cleanliness of buses, driver quality and customer service.
London also conducts a large number of direct user surveys
to track satisfaction with the bus system. In addition to
these three main types of service monitoring, London also
conducts additional surveys and audits to judge contract
compliance, the mechanical state of buses and the technical
skills of drivers.
In Seoul, the bus-based GPS system is used to great
advantage for system monitoring. In particular, the system is
used to determine bus-kilometres operated by each bus
company, which is the basis of revenue distribution and
contract payments [33]. This same system is also used to
monitor the performance of buses with respect to factors such
as reliability, headways, average speeds, and so on. Multiple
user surveys are carried out both by government transport
authorities and a variety of civil society groups [33].
In Sao Paulo, a large user satisfaction survey is carried out by
the ANTP, the national association of transport professionals
in Brazil .

cities therefore implemented priority schemes for buses
through the building of segregated rights of way or creating
bus priority at junctions.
Each city made extensive use of technology to monitor system
performance and deliver quality of service improvements.
Electronic fare collection systems made it possible to
introduce integrated fares and seamless fare collection.
Central control centres enabled dynamic monitoring and
evaluation of system performance. Data from these
technological systems allowed the cities to introduce
appropriate changes in practice.
Each city used innovations in contracting and tendering to
provide high quality bus services. Private bus operating
companies were hired through competitive tendering and
contracted through gross cost contracts with some form of
performance incentives. Another aspect that stood out for all
three cities was the size and nature of subsidies for the bus
system. As quality of service was improved there was a
substantial increase in subsidies. However, in each case
subsidies were accepted as a necessary cost of improving bus
service quality, and were justified based on the positive
externalities of an expanded bus system and the costs of
alternative solutions to improving public transport patronage.
Once all the reforms were in place all cities employed wideranging performance monitoring systems to ensure
continuous system performance improvement. User
feedback through user surveys has been an important tool to
ensure high quality of service.

Conclusions
All reviewed systems improved system wide ridership,
significantly improved conditions for commuters and
produced other positive externalities including reduced air
pollution and improved traffic safety. The reforms were
undertaken amidst varying political, economic and social
contexts. However, in all three cities a common pattern of the
progression of the reform process can be deduced.
The process started at the top with strong political backing
and leadership. Hard decisions were required to change the
status quo and this necessitated strong leadership. Once
these decisions were made reform plans were formulated on
the basis of demand assessment backed by extensive field
data. These plans were developed by technically adept local
planning institutions in each city. In urban environments
where cars outnumber buses and there is stiff competition for
limited road space, it becomes difficult to provide high quality
bus based public transport without intensive bus priority
schemes. This fact was highlighted by the planning agency
and accepted by the political leadership in each city. All three

All cities aspiring to reform their city-wide bus system
operations need to create an environment that facilitates the
seven keys to success as illustrated in this analysis.

1.3 POLICIES & FINANCING OF BUS TRANSPORT IN
INDIA
Public transport is the predominant mode of motorized local
travel in Indian cities. Four metropolitan areas - Delhi,
Mumbai, Kolkata and Chennai have commuter rail, while
seventeen cities have organized bus transport and many
others have unregulated private bus transport. Buses provide
the vast majority of public transport services in India and
provide a cheap and convenient mode of transport for all
classes of society. Buses are mostly run by state transport
corporations, which have been slow in implementing
technological and procedural innovations. Public transport
mode share is remaining constant or decreasing because of
growth in personal vehicle ownership. This is leading to
higher traffic congestion and increased air pollution and

accident rates. To improve quality of life in cities, the
Government of India introduced the Jawaharlal Nehru
National Urban Renewal Mission (JnNURM) and the National
Urban Transport Policy (NUTP). The following is a list of
policies and grants that were launched in the last five years to
improve planning and implementation of transport projects:
Jawaharlal Nehru National Urban Renewal Mission
(JnNURM)
The JnNURM is a nationwide urban renewal mission
launched by the central government in December 2005 to
modernize 63 selected Indian cities with heavy investments in
infrastructure and governance. It involves a total investment
of over $20 billion over a period of 7 years during which the
mission seeks to ensure the sustainable development of the
selected cities. This includes planned urban frameworks for a
period of 25 years with 5 annual updates on projects,
programmes and strategies for sustainable urban
development.
As stated, the aim of the mission is “to encourage reforms and
fast track planned development of identified cities. The focus
of the mission is on efficiency in urban infrastructure and
service delivery mechanisms, community participation, and
accountability of Urban Local Bodies (ULBs)/parastatal
agencies towards citizens.” The funds disbursed under this
national scheme are guided under various national policies
for coherent urbanization of the country.
National Urban Transport Policy (NUTP)
The National Urban Transport Policy (NUTP) was formulated
in April 2006 as a response to the growing concern with
increasing urbanization and the ensuing difficulties of public
accessibility and mobility, along with escalating health and
safety risks due excessive pollution and traffic accidents. Its
main objectives are:
• Incorporating urban transportation at the planning stage
rather than it being a subsequent need
• Encouraging integrated land use and transport planning
focussing on accessibility along with mobility
• Equitably allocating investments for people based
transportation rather than motor vehicles
• Improving networks between spaces for production,
labour and their corresponding markets
The policy encourages each city with a population of more
than 4 million to plan infrastructure projects for a mass transit
system best suited to its requirements. It proposes the creation
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of a knowledge centre to provide the information required for
taking the right technological decisions for a specific city.

• Nominating a single state-level department to address all
urban transport issues

Grants for Transportation Studies

• Setting up a regulatory mechanism to periodically revise
fares

In pursuit of the NUTP objectives, the Central Government
announced a funding scheme in August 2008 to provide
financial assistance totalling up to 80% for traffic and
transportation studies and up to 50% for Detailed Project
Reports (DPR). The traffic and transportation studies include
integrated land use and transport planning practices,
Comprehensive Mobility Plans (CMPs), Clean Development
Mechanism (CDM) studies, Intelligent Transport System (ITS)
studies and public awareness campaign launches in line with
the NUTP guidelines. As part of the scheme, the government
agency or urban local body is required to prepare a DPR
providing details of the city bus service, potential BRT systems,
financing arrangements, user charges, and so on. It is also
required that the State governments and the responsible
transport agency should enter into a Memorandum of
Understanding for executing urban transport reforms to
obtain the funding.
Grants for Bus Procurement
In January 2009, the Central Government announced a
funding package for states to receive a one-time assistance
grant for the fleet expansion of their public bus service
systems. Prior to the launch of this program, the central
government only funded infrastructure projects for urban
transport while the cost of augmenting rolling stock had to be
borne by state governments or state road transport
corporations.
Reforms
As the objective of the JnNURM is to have sustainable
developmental outcomes, the financing for procurement of
buses is tied to the implementation of certain state-level and
city-level reforms for urban transport. The State Government
and parastatal agencies are thus required to enter into a
Memorandum of Agreement (MoA) for the implementation of
these reforms.
At the state level, the reforms include:
• Setting up a city-level Unified Metropolitan Transport
Authority (UMTA) for all million-plus cities
• Setting up a dedicated Urban Transport Fund
• Changing bye-laws and master plans of cities to integrate
land-use and transport planning and incorporate TransitOriented Development (TOD)
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vehicular registrations, congestion tax, green tax, and so on. The revenues generated through such means should be used not
only to fund new infrastructure projects in urban transportation, but also to replace assets of public transport companies and to
bear the costs of various concessions extended by the State Government to encourage public transport usage.

The city level reforms include:

At the city level, it recommends initiatives such a levy on land benefiting from investment in urban transport projects,
rationalization of parking fees, property development taxes, advertisement revenue on transit corridors, and so on. This fund at
the city level could be used on a contingency basis to bear the costs of user subsidies and to provide the ULB's share for funding
urban transport projects.

• Drafting an advertisement policy for additional revenues

Financing

• Reimbursement/ Waiver of taxes on city bus and BRT
investments by state governments and ULBs

• Formulating a parking policy reflecting true value of urban
land
• Multimodal integration for inter-network connectivity and
seamless public travel

The funds available under JnNURM for procuring buses are meant exclusively for urban transport i.e. city bus services and/or
BRT systems. Based on city size, the ministry supports a portion of the needed funding, while the rest is to be generated by local
bodies. The financial contributions towards the purchase of new buses under the bus procurement scheme are summarised in
the following table

• Automated Vehicle Tracking and Monitoring with
Passenger Information Systems

Table 1.5 Financial contributions for urban bus procurement under JnNURM

• Setting up a Traffic management and Operations Control
centre

Category

• Setting up a Unified Metropolitan Transport Authority
(UMTA)
One of the most important reforms stated above is the setting
up of Unified Metropolitan Transport Authorities (UMTA) for
cities with more than one million in population. The purpose
of the UMTA is to be a singular regulatory body that facilitates
co-ordinated planning, implementation and management of
public transport services across diverse modes of urban
transportation. Currently, cities with more than a million
people usually have more than 3-4 departments involved in
public transport – urban development, transport, public
works, police, and so on. Their roles often overlap, calling
for a re-examination and restructuring of the system at the
top. The UMTA would allow for the optimal integration of
roles, functions and finances pertinent to urban mass
transport systems.
Urban Transport Fund
The Ministry of Urban Development recommends the
establishment of a self-sustaining Urban Transport Fund
dedicated to the development and maintenance of public
transport in urban areas. It encourages the use of innovative
financing mechanisms and a greater use of private capital
through well structured contracts for the competitive delivery
of urban transport services.
At the State level, it suggests ideas such as additional state
taxes on petrol, additional registration fees on four wheelers
and two wheelers, high registration fees for personal vehicles
running on diesel, annual renewal fees on driving license and

Centre
Grant

State
Grant

ULB/Parastatal
Share

Cities/UAs with 4 million plus population as per 2001 census

35%

15%

50%

Cities/UAs with million plus but less than 4 million population as per 2001 census

50%

20%

30%

Cities/ towns/ UAs in North Eastern states and Jammu & Kashmir

90%

10%

-

Cities/ UAs not mentioned above

80%

10%

10%

*UA = Urban Agglomeration
Figure 1.6 Funding stream for Bus procurement under JnNURM

Central
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State Urban
Infrastructure
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State Level
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Revolving
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GRANT
+
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Release of Funds

Fleet Size

Funds will be released as Additional Central Assistance
(100% Central Grant in respect of central share) to the State
Government or its designated State Level Nodal Agency. The
nodal agency will disburse the central assistance to ULBs or
parastatal agencies, as the case may be, as a soft loan, grantcum-loan or grant. However, a grant-cum-loan may be
sanctioned in such a manner that 25% of the central and state
grant put together is recovered and ploughed into a
Revolving Fund in order to leverage market funds for the
financing of further investment in infrastructure projects. At
the end of the Mission period, the Revolving Fund may be
graduated to a State Urban Infrastructure Fund.

In calculating the number of buses to be procured, it is
recommended that buses that are older than 9 years or that
have travelled for more than 9.5 lakh kms should be
considered for scrapping. In the absence of detailed data, 50
buses per lakh of population for cities with a population of 4
million-plus, and 40 buses per lakh of population for cities
with a population of 0.5 million to 4 million should be
considered the rule of thumb. There will be no variation in the
number of buses for each category sanctioned. However, if a
particular city or parastatal agency wants to invest in a higher
category bus, it would have to bear the additional costs
entirely on its own.

The first instalment of 25% will be released on the signing
of a Memorandum of Agreement (MoA) by the State
Government / ULB / Parastatal responsible for the
implementation of JnNURM projects. The balance amount of
assistance shall be released, as far as possible, in three
instalments upon receipt of Utilisation Certificates to the
extent of 70% of the grants (Central & State) and subject to the
achievement of agreed upon milestones and the
implementation of mandatory and optional reforms at the
State and ULB/Parastatal level as envisaged in the
Memorandum of Agreement. It is required that the ownership
of the buses remains with the ULB/ Parastatal agency in
charge of the city bus service.

Specifications

In order to support manufacturing enterprises in India, the
funding is directed towards the purchase of locally produced
modern buses, of which the design and customization are to
adhere to guidelines from the Ministry.
Modern Buses: Fleet Size and Bus Specifications
The NUTP guidelines clearly specify that buses being
procured for million-plus cities should be as per the Urban
Bus Specifications issued by the MoUD, while cities with a
population less than one million can procure standard buses.
As per these specifications, at least 20 per cent of the buses
procured under JnNURM for million-plus cities should be lowfloor buses while all the buses funded by JnNURM should
carry a distinct JnNURM logo on both sides. A total of 15,260
modern buses have been approved for the 61 mission cities
that chose to participate in the program.
The aim of the urban bus specifications is to replicate the
Metro experience in city bus services and improve the service
to a level that is not only efficient but also competitive and
attractive to its users.

16

KEY FACTORS FOR GOOD BUS TRANSPORT

EMBARQ: Bus Karo: A Guidebook on Bus Planning & Operations

The scheme requires the buses to satisfy the minimum
recommended specifications issued by the Ministry of Urban
Development that allude to sleek and ergonomic designs,
level boarding and alighting provisions, comfortable seating
and suspension systems, advanced passenger information
systems, vehicle information tracking systems, passenger and
disabled friendly interiors, electronic fare collections, and so
on. The urban bus specifications thus lay out details for
technical, ambience, safety and ITS-related elements of the
buses and comply with the Bus Body code framed by the
Ministry of Road Transport and Highways. In addition, the
buses procured are required to comply with the Auto Fuel
Policy (approved by the Central Government, 2002) which
lays down a roadmap for tighter emission norms up to 2010.
These specifications were drafted in consultation with the
Society of Indian Automobile Manufacturers (SIAM), IIT Delhi,
the Automotive Research Association of India (ARAI), M/s
Urban Mass Transit Company and companies/corporations
associated with bus operations such as ICTSL-Indore, DIMTSDelhi, BMTC-Bangalore, Departments of Road Transport and
Highways and Heavy Industries and all bus manufacturers in
India. It is expected that common standard specifications for
urban buses will help in bringing down the cost of modern
buses, thus enabling the provision of high quality public
transport at affordable costs.
Support Infrastructure for the bus systems
Since the scheme is only for financing fleet procurement, State
Governments and ULBs are required to set up the support
infrastructure for the bus systems, namely stations, depots,
stops, terminals, and so on.

projects in India in the last 5 years. Most cities have replaced their old rickety buses with swanky new ones that are safer and
more comfortable. Buses have the JnNURM logo which sends the message that the government is keen on improving bus
transport. BRT projects with partial central government funding are underway in a few cities. Many cities are developing
comprehensive mobility plans. Efforts are underway to build capacity in government and academic institutions to provide urban
planning and transport planning expertise.
All these are preliminary steps and much more work is needed to set up strong planning groups to improve bus transport in
India. Below are case studies from a few cities in India.
1.4 EXAMINING RESTRUCTURING EFFORTS IN INDIAN CITIES
Four Indian cities were reviewed using the same approach as in the preceding international city reforms. This section includes
summaries of bus services in each city, a comparison of performance indicators, and an analysis for each of the seven key
factors identified as important for establishing successful bus services. Figure 1.7 shows the location of the cities within India
and Figure 1.8 shows the administrative evolution of their transit agencies over time.
Figure 1.7 Map of India Case Studies

Figure 1.8 Administrative Evolution of Transit Agencies
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Sources: [34], [35], [36], [37]

Ahmedabad
Ahmedabad has the clear distinction of being the first city in India to plan and implement a high-end Bus Rapid Transit System
(BRTS). Ahmedabad is the main city of the north-western state of Gujarat, with a population of 4.5 million [38]. A special
purpose vehicle (SPV) named ‘Janmarg’ was created to plan, operate and maintain the bus system. Janmarg began operations
on October 14, 2009 on the first 12.5 km corridor from RTO to Chandranagar [39]. They subsequently opened a 6 km
extension and connection to Kankaria Lake. The BRT bus lanes are fully segregated. Non-BRT buses cannot enter these lanes
whereas BRT buses can operate outside of these lanes when needed. Construction continues along all corridors and a total of
58 kms in the first phase is anticipated for completion by the end of 2011 [36]. Ultimately, the planned build-out of Janmarg
will create an 88 km BRT network. All vehicles are tracked using GPS devices and are monitored through a central control
system. Bus operations and fare collection tasks have been outsourced to independent private businesses. Alongside the BRTS
projects, Ahmedabad Municipal Transport Services (AMTS) is also being reorganized. Buses are being upgraded while
technologies for fare collection and vehicle tracking are being introduced.
Bangalore

All the above policies and funding initiatives have been
helpful in planning and implementing public transport

Bangalore has one of the most extensive networks of public bus transport in India. Bus services are operated by Bangalore
Metropolitan Transport Corporation (BMTC), an agency created from the bifurcation of Karnataka State Road Transport
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Corporation (KSRTC), the state run public transport
corporation. With a mixed fleet of 5,593 buses of various
makes and capacities operated by BMTC, about 4 million
passengers a day are carried on 2,307 routes [40]. With
27,000 employees, they have one of the lowest employeeper-bus (4-5 employees per bus) ratios in the country. BMTC is
one of the few profit making road transport agencies in India.
Since their inception in 1997, they have consistently added
new routes and vehicles. In the last 5 years, they have
increased the number of scheduled services by 140%, thereby
doubling daily revenue [41]. Ridership has increased at a
steady 10% per year [41]. BMTC also boasts of being the
safest bus transport system in India with an average of 267
accidents per year. In an effort to attract private vehicle users,
BMTC purchased an initial set of 50 Volvo buses and added
premium AC routes in the IT corridor in January 2006 [42].
They currently own about 200 Volvo buses. Overall, the
ridership in the AC buses has been far from satisfactory [37].
Their operating costs are higher than their earnings.
In an effort to simplify bus routes and improve coverage,
BMTC started direction based services marketed as Big10 in
February 2010 [43]. The high frequency, green and blue
colour Big10 buses run on 12 major radial roads in and out
of the city. Kendra Sarige buses were introduced to operate in
a circular route on the ring roads around the city. In
conjunction with citizens groups, BMTC recently conducted a
'Bus Day' on February 4, 2010 to promote public transport
usage. The event was mildly successful prompting BMTC to
declare the 4th of every month as a 'Bus Day.'
Indore
The Indore bus system is run by Indore City Transport Services
Ltd (ICTSL), a special purpose vehicle created to plan, operate
and maintain the bus service. ICTSL was created in December
2005. The district collector's office led the effort in creating the
SPV. ICTSL operates as a public-private partnership (PPP) by
way of granting route permits to private bus operators to run
their buses in the city. The PPP model provides a workable
solution for agencies with limited staff capacity. This
framework in Indore is seen as a model to be replicated in
cities that have no formal public transport and limited staff
capacity. ICTSL currently runs 110 buses on 24 routes and
has a ridership of 100,000 to 120,000 passengers per day
[34]. All buses are fitted with GPS devices and procedures to
monitor performance were developed. However, with an
increasing number of buses and a limited technical staff, they
are unable to monitor and use the data on a regular basis.
ICTSL is currently building a pilot BRT corridor on a 12 km
stretch of A B Road. Outside the segregated road
infrastructure, buses are to ply in mixed traffic. The BRT system
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is planned as an 88 km network of segregated busways
including exclusive lanes along the river. The project will be
implemented in two phases: 47 kms in phase one and the
remaining 41 kms in phase two. The segregated lanes are to
be used exclusively by ICTSL buses.
Mumbai

The following figures, 1.9-1.12, graphically illustrate the performance indicators discussed above.
Figure 1.9 Population in Cities
Mumbai
Indore

Mumbai, the commercial capital of India, is built around a
strong suburban rail and bus system. At 88%, Mumbai's public
transport mode share is the highest in India [44]. The suburban
rail system is the main mode of transport with buses providing
feeder services. The Brihanmumbai Electric Supply and
Transport (BEST) undertaking runs the city bus operations,
providing trunk services, east-west, inter-city and feeder
services. More than 50% of their routes are feeder services and
account for the highest ridership in the system, which as a
whole serves 4.5 million passengers daily [45]. BEST maintains
about 4,580 buses and employs over 30,905 workers in the
Transport Division as of August 1, 2008 [35]. The bus
operations receive cross subsidy from BEST’s electricity
distribution business. Over the last few years, BEST has added
about 500 new buses including ultra low floor, double deck
and air conditioned buses. BEST is in the process of converting
a majority of their fleet to Compressed Natural Gas (CNG)
[35]. A contactless smart card, GO MUMBAI, was introduced
recently that can be used as a travel card on the suburban
railway network as well as BEST buses. It is the first system of its
kind in India, providing a common contactless smart card as
the ticketing medium across multiple transport providers. There
are no other major plans to reform the bus system. Studies have
been conducted to look at the feasibility of BRT, but MMRDA,
the local regional development authority, is currently focusing
on Metrorail, Monorail and road infrastructure projects [35].
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Figure 1.10 Boardings per Day
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Figure 1.11 Fleet Size
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The main indicators of bus system performance for each city
are summarized in Table 1.6.
Table 1.6 Performance Indicators
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Figure 1.12 Passengers per Bus per Day
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Table 1.7 Analysis of Seven Keys to Success within Indian Cities

Ahmedabad

1. Strong Leadership in the Decision Making Process

Indore

Bangalore

Mumbai

1. Strong Political Leadership in the Decision Making process
Reform Approach - Gradual
Strong Political Leadership:
At the State level and
Municipality level
Planning Agency: AMC

Reform Approach: Gradual
Planning Agency: BMTC

Reform Approach: Big Bang
Strong Administration Leadership
- District Collector
Planning Agency: New SPV
created - ICTSL

Reform Approach: Gradual
Planning Agency: BEST

2. Local institution leads technical planning for route reorganization
Yes. CEPT Ahmedabad
provides technical assistance
on all aspects of bus planning.

BMTC, BDA and BBMP
created a new department at
IISC called CiSTUP in 2009.

No local institution. EMBARQ
provides technical assistance on
operations management.

No local partner.

Idea for BIG10 routes
generated by ABIDe, a city
visioning task force

3. Implementing Bus Priority and building segregated infrastructure for buses
Janmarg BRTS opened in 2009
with 12.5kms of segregated
busways. Total of 88 kms to be
implemented by 2014.

12 kms of BRT under
construction.

Implemented Big10 Bus
routes. No imminent plans
for segregated lanes.

No imminent plans for
segregated lanes. Focus is on
Metro Rail, Monorail and road
infrastructure projects.

4. Use of Technology
Smart cards for BRT.
Central command centre and
Real-time passenger information
system for BRT route only.
Regular city buses do not use
any technology

GPS available on Big10 and
Airport buses.
Real-time passenger information
available only for airport buses.

GPS on buses used to monitor
bus speeds and locations.

Smart Cards available. GPS on
new buses, but not used.

5. Innovations in contracting and tendering
Gross cost contracts for
Janmarg BRT. Regular city
buses run by AMTS.

No contracting. BMTC runs all
operations

Net cost contracts awarded to 6
contractors

No contracting. BEST runs all
operations

6. Need for managed subsidies to improve quality of service
Janmarg receives small
subsidies from AMC. It is too
early to tell if it will need
subsidies in future.

No, BMTC has been generating
profits for every year.

No, ICTSL, in its short life span,
has not required any subsidies.
It has been running a profitable
operation.

BEST subsidizes the bus service
using its non-fare revenue from
its electricity supply division.

7. System performance monitoring and user feedback
User Surveys on the BRT
route only. Central command
centre monitors bus speed,
on-time performance and
bus location.

BMTC monitors fare collections
and uses them as indicators of
performance.

Source: [34], [35], [36], [37]
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System has the capability to
monitor performance based on
data received from electronic
devices, but they have limited
technical staff to analyze and
use this information. No user
feedback surveys are conducted.

BEST monitors fare collections.
Increases or decreases in fare
collection are used as indicators
of performance.

The analysis of the international case studies showed that
strong political leadership is a key driver in the fast
implementation of bus reforms. Nowhere is this more
applicable than India where the multitude of agencies
involved in urban transport can make it difficult to implement
projects.
Two cities in our case study sample, Ahmedabad and Indore,
prove this hypothesis. With a strong leadership that was
committed to public transport, they were able to setup new
systems and improve existing bus transport. The spotlight in
Mumbai and Bangalore is on high profile Metrorail and road
infrastructure projects, with less focus on bus transport.
In 2001, Ahmedabad was rated as one of the most polluted
cities in India by the Central Pollution Control Board. Seeing
this as a wakeup call, the state and local government decided
to take the following transport related actions in order to
curtail pollution:
• Auto rickshaws and buses were gradually converted into
CNG and bus fleet size was almost doubled from 560 to
1100. Of these, 650 are CNG and diesel buses meeting
Euro III standards [36]. Technologies for fare collection
and vehicle tracking are being introduced.
• In 2004, a Metrorail feasibility study was conducted on a
small 6km stretch. This proposal was reconsidered after a
visit by the former mayor of Bogotá, Colombia,
Mr. Enrique Peñalosa. He presented the success story of the
TransMilenio BRT system in that city to the local authorities,
providing a boost to the concept of Bus Rapid Transit
in the city.
• In 2005, the Centre for Environmental Planning and
Technology (CEPT) was awarded a contract to develop the
BRT proposal. From conception to implementation, CEPT
worked in partnership with the Ahmedabad Municipal
Corporation (AMC) to finish the project within budget and
on schedule [36].
• On 14 October 2009, the Ahmedabad Municipal
Corporation inaugurated the first 12.5 kms of the city’s
first BRT corridor. The corridor was later extended and is
now 18.5 km long. Ridership has increased to 35,000
passengers per day on weekdays and 40,000 passengers
per day on weekends [36].
Numerous hurdles during the design and planning of the BRT
project were overcome by effective leadership from the
municipal commissioner of Ahmedabad, Mr. I.P. Gautam,

Strong political
leadership committed
to bus transport is
crucial in order to
bring a large variety
of potentially
antagonistic
stakeholders to the
negotiating table so
that compromises
and agreements can
be reached.
Political leadership
enables the
execution of reforms
that may be
unpopular but
are essential to
ensuring long term
sustainability.
who has been instrumental in spearheading the project. A
consensus in support of BRT was developed between the
municipal commissioner, the Mayor and even the Chief
Minister of the state. Together, they have worked to promote
the BRT system by inviting delegates from various political,
social and religious groups to ride the new bus and by rallying
public support through a marketing campaign that seeks to
instill a sense of pride among the citizens of Gujarat. Janmarg
was awarded the 'Best Mass Transit Project under JnNURM' for
2008-2009 by the Government of India and the
"International Sustainable Transport Award -2010" by the
Institute for Transport and Development Policy (ITDP). The
sense of ownership and pride in having the India’s first true
BRT in Ahmedabad should help mobilise the political support
needed to complete the total of 58 kms of BRT corridors by the
end of 2011 and 88 kms by 2014 as planned.
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In Indore, Mr. Vivek Aggarwal, the Collector and District
Magistrate, led the efforts to create a Special Purpose Vehicle
(SPV) in the form of a public limited company, Indore City
Transport Services Ltd. (ICTSL), to act as the agency in charge
of city bus transit operations. ICTSL was established in
December 2005. The Collector established a financial model
for the bus system using the Public Private Partnership (PPP)
framework, where public agencies would be in charge of
road infrastructure provision, service regulation, tracking,
supervision and performance monitoring while bus
operations, Intelligent Transportation Systems (ITS), issuance
of seasonal passes and fare collection are contracted to
private vendors based on an open bidding process.
In contrast to these cities, Mumbai and Bangalore are not
actively pursuing major reforms in bus transport. These big
cities are burdened with a multitude of agencies and do not
have strong advocates of bus transport in the administration
or the political system. Although there are no major reforms
planned, both these cities have taken advantage of JnNURM
funding to purchase modern buses which have given a new
and improved look to bus transport. However, premium
services, such as the AC buses in the IT corridor in Bangalore,
are not generating enough ridership. Over the last few years,
bus mode share in these cities has been decreasing due to the
rapid motorization of the middle class. Additional bus routes
are being provided, but the lack of punctuality and reliability
is causing travellers to shift to private vehicles. Both Bangalore
and Mumbai are plagued by the issue of slow bus speeds due
to traffic congestion, but are not making any attempts
to implement bus priority measures. Administrations in both
these cities are more focussed on high profile mega projects
such as the Metrorail, Monorail and highway road
infrastructure projects.
As can be seen from the Indian case studies, strong political
leadership committed to bus transport is crucial in order to
bring about change. Ahmedabad and Indore have
successfully implemented BRT pilot projects while many other
cities have not moved beyond the planning phase. In both
these cases, strong leaders were inspired by the successes of
BRT systems in South America and saw the potential for this
concept in India. Mr. I.P. Gautam of Ahmedabad and Mr.
Vivek Agarwal of Indore visited Bogota to study the systems
there before modifying and implementing it in their city. They
helped reduce bureaucratic hurdles and worked closely with
local technical institutions to create a successful system. Their
leadership has provided the residents of their cities with an
affordable and reliable bus transport service. In contrast, the
lack of such leaders and advocates has caused Mumbai and
Bangalore to continue their regular operations without
significant changes.
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2. Local Institution leads Technical Planning for Route
Reorganization
None of the cities reviewed here use demand modelling for
route planning. Quality data is not collected and models
developed with unreliable data have produced questionable
results. Even so, there is very little focus on improving the
quality of data.
Ahmedabad and Indore used land use and road network
data to plan routes. Ahmedabad focused on creating a
network of routes for its BRT system that connects key origins
and destinations. They used existing travel patterns to select
routes. Some routes were planned to pass through low
income and low accessibility zones to revitalize these areas by
increasing mobility. It is recommended that bus planning be
based on field demand assessments, however limited. The
data required for these analyses can be collected with low
cost and time requirements. This process is described in more
detail in Chapter 2.
Local technical institutions are instrumental in steering the
way to developing technically sound projects. In the case of
Ahmedabad, the Centre for Environmental Planning and
Technology performed detailed analyses of every aspect of
BRT planning such as the type of system (open/closed), bus
specifications, station design, signal priorities, bus
frequencies, and so on and presented the results to the
administrators. The Municipal Commissioner, Mr. I.P.
Gautam, supported their recommendations and took the
tough decisions needed to ensure the long-term success of
the project. Interviews with CEPT staff revealed that they
encountered many unexpected issues during the construction
of the project and at every step the Municipal Corporation
worked with them and other stakeholders to resolve issues
amicably [36]. The Institute for Transportation & Development
Policy (ITDP) was also heavily involved in the initial planning.
To promote the concept of BRT, they sponsored a visit by
Enrique Peñalosa, the former mayor of Bogota, Colombia, in
the winter of 2004.
In Indore, ICTSL started out with eighteen routes with permits
from the Regional Transport Authority. These routes were in
turn offered in an open bid system to private bus operators
who are to pay the route premium as per the mutual
agreement. ICTSL now runs 22 intra-city routes and 2 intercity routes. A spatial analysis was performed to ensure that all
high density areas and major roads were served by buses. In
December 2006, a BRTS project was approved for JnNURM
funding. No elaborate data collection and system study has
been done for the BRT project. A comprehensive traffic and
transportation plan was generated for Indore in 2000. The

projections from this study were used to select the routes.
While there were no local planning institutions, EMBARQ's
Centre for Sustainable Transport in Mumbai provided
technical assistance in formulating bus reforms. They
prepared methodologies to monitor bus operations and track
the performance of operators. Currently 6 operators run a
total of 24 routes. Some of the routes overlap creating
competition between operators. EMBARQ prepared a matrix
of overlapping routes and created a proposal for distributing
routes with minimum overlap. This is being considered for
future bidding.
Mumbai and Bangalore do not use any data driven
techniques for route planning. They use demand response
methods to add new routes. Residents of new or existing
developments submit requests for new bus routes which are
examined and added based on merit.
The government of Karnataka, with support from BMTC,
KSRTC, Bangalore Development Authority (BDA) and North
Eastern Karnataka Road Transport Corporation (NEKRTC)
helped form the Centre for infrastructure, Sustainable
Transport and Urban Planning (CiSTUP) at IISC, Bangalore.
In the coming years, this institute hopes to undertake technical
planning and research in sustainable transport and urban
planning.
In summary, agencies that have taken help from technical
institutions have progressed at a much faster rate than others.
Ahmedabad took advantage of the technical expertise of
CEPT, ITDP and EMBARQ and implemented a BRT system in 4
years. Indore is well on its way to implementing its own pilot
BRT route. Mumbai and Bangalore are focussed on Metrorail
and road construction while ignoring buses which have more
than 30% mode share in these cities.
3. Bus Priority and Segregation
Interviews with bus operators in all 4 cities revealed that slow
bus speeds and congestion contribute to incomplete trips and
thereby loss of revenue. The other common thread that
evolved from the studies was the importance of punctuality
and reliability of the bus service. User surveys conducted in
Bangalore revealed that 74% of passengers rated reliability
and accessibility as the key factors while comfort received 8%
[47]. Despite this user feedback, Bangalore and Mumbai are
focusing on adding new, comfortable and air conditioned
buses while doing nothing with respect to bus priority. Both
Mumbai and Bangalore reported lower than expected
ridership on AC buses [35], [37]. Operating costs on these
buses far exceeded fare revenue.

In Ahmedabad, Janmarg BRT is a system with full
segregation. Currently, 18.5 Km of segregated lanes are in
operation. Eventually they will have 88Km of segregated
infrastructure. A team of ex-servicemen have been hired as
'BRT Policemen' to assist the traffic police in ensuring that no
other vehicle enters the bus lane. During a site visit some
pedestrians and bikers were seen crossing the BRT bus lanes
but the rules were generally followed.

Despite user feedback
that ranked
"Reliability" and
"Punctuality" as the
most important
factors in improving
Public Transport,
Mumbai and
Bangalore are instead
focused on "Comfort.”
Bus Priority and
Segregation are the
most effective ways
to improve the speed
and reliability of bus
services.
Indore is building a 12 km segregated bus lane for BRT.
Indore has plans to implement 88 km of closed BRT corridors.
Mumbai and Bangalore have plans to develop several new
multiple lane highways. They also need to think about
developing BRT systems with all its components – segregated
running ways, stations, operations, ITS and branding. Halfbaked approaches to segregation will not work in these cities
given the high public transport usage and high peak hour
loads on major arterials.
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4. Use of Technology

5. Contracting & Tendering Innovations

The use of technology in bus systems is a relatively new concept in
India. Most of the new buses come equipped with GPS devices
which have become very affordable in recent years. GPS
devices enable a central command centre to monitor bus
system performance in real time. Ahmedabad and Indore have
both established command centres to monitor their buses. At
the moment, Ahmedabad only tracks their Janmarg BRT buses.
The Janmarg command centre tracks bus location and bus
speed. In case of an incident, the driver uses his cell phone to
call the command centre who in turn alert the closest police
station based on the location of the vehicle. The system is still
new and procedures are still being developed to convert GPS
data into performance indicators that can be used to monitor
the performance. The BRT stations in Ahmedabad have
electronic boards to display traveller information including the
arrival time of the next bus. Inside the bus, there are automatic
announcements of station names in English and Gujarati.
A contactless smartcard system for fare collection has been proposed but is not yet operational.

Two of the cities, Mumbai and Bangalore, run their own bus
operations. Indore and Ahmedabad use private operators
and competitive tendering is used to allocate routes,
kilometres, or service areas.

Technology has
become very
affordable and can
be used to monitor
bus performance,
simplify fare
collection and
provide traveller
information.

Indore has created procedures to use GPS data to identify system weaknesses and areas of improvement. Data is especially
important in cities like Indore where private operators run bus services. A study of the data showed that buses are not operated on
fixed schedules and fixed routes. Because of this, GPS devices end up on separate routes every day which makes the data harder
to collate. Lack of technical staff also makes it harder to monitor performance on a constant basis.
In Bangalore, passenger information and next bus arrival time is displayed at bus stops for the airport buses only. The Bangalore
Transport Information System (accessible at http://www.btis.in) provides real time location of Big10 buses. However the system
often experiences operational issues. Many buses in Bangalore and Mumbai are fitted with GPS devices, but the data is not
being collected.

Mumbai's BEST suffers from high operating costs of Rs. 45-46
per km [36]. The company has been providing tram and bus
services since 1863 and has a staff of 38,000 employees. Of
these, 22,000 are bus conductors and drivers, yielding an
average of 11.2 employees per bus. This exceptionally high
employee per bus ratio has resulted in staff costs reaching
55% of the total operating costs. Efforts to cut costs have
included the hiring of new junior conductors / drivers on a
contract basis [36]. Yet the system still requires a subsidy from
the electricity supply division of BEST to cover operational
costs. BEST has a host of employee unions and their
participation would be required to make any radical changes
to the system.
BMTC runs its own operations as well, but does not have the
overhead of BEST thanks to its recent separation from KSRTC.
BMTC started as a new organization in 1997 and has been
able to keep costs low. They have a 4-5 employees per bus
ratio. The deficit in operations cost is offset by their non-fare
box revenue.
Ahmedabad uses gross-cost contracting for their Janmarg
BRT system. The contract is for 7 years and 50 buses and the

Table 1.8 Technology features adopted by each city

Control Systems

Ahmedabad

Bangalore

Indore

Mumbai

Centralized command centre
for Janmarg BRT buses only.

None

Centralized command
centre.

None

GPS based bus tracking

GPS based bus tracking
Fare Collection

Smart Card System for BRT
proposed. Plan to integrate it
with AMTS buses

None

None

Go Mumbai Card for
use on suburban rail
and BEST buses.

Enforcement

Ex-servicemen hired as BRT
Police to ensure no other
vehicles enter the bus lanes

Limited enforcement by
traffic police

Limited enforcement by
traffic police

Limited enforcement by
traffic police

User Information

Real-time Passenger
Information with Next Bus
Arrival time

Next Bus Arrival time for
airport buses only.

None

None

Source: [34], [35], [36], [37]
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BTIS website has bus
location information for
Big10 buses

bus operators are paid Rs.36 per kilometre. Rolling stock
assets are owned by the operator. In this setup, the operator is
paid per kilometre and the authority takes the revenue risk
thereby lowering the cost per kilometre. Janmarg contracts
do not assign routes exclusively to particular operators. This
allows Janmarg the flexibility to assign more or fewer buses to
any given part of the system, depending on the demand.
There is a need to monitor and supervise operators to ensure
a good quality of service. Although current contracts include a
list of violations and associated penalties, contracts for new
routes tendered by Janmarg should include performance
related criteria to better share risks and incentives between
the authority and the operators.
Indore employs a net-cost contracting system. The advantage
of this system is that the revenue risk is assigned to the
operator, so it is in their best interest to provide good service
and attract passengers. This kind of contracting works best in
systems with limited staff to oversee operations. However,
there is the risk of operators increasing bus frequencies on
high demand routes to maximize ridership and neglecting
routes with low usage. As of October 2009, there are 6
private operators running the bus service under public-private
partnership contracts with ICTSL. The current contracts are
valid for a period of five years up to 2011 and are renewable
for a further period of two years at the discretion of ICTSL. The
operators own the bus fleet and pay for the upkeep of the
buses themselves; ownership varies from 2 to 50 buses.
Indore's experience has shown that larger operations (>30
buses) are much more stable and are able to sustain
themselves better.
6. Financial Analysis, Shortfall and the Need for Subsidy

Indore's experience
has shown that larger
operators (>30
buses) are much
more stable and are
able to sustain
themselves better.
Net cost contracts
work best in systems
with limited staff to
oversee operations.

Most bus systems around the world require subsidies. While
public transport subsidies are acceptable in the name of
public service, they should be well managed. An organization
should have a financial plan and calculate the amount of
subsidy required at the beginning of each financial year and,
unforeseen circumstances aside, should work within that
amount. Also, subsidies should be focused on improving the
overall quality of service. It should not be used to cover the
inefficiencies of the system operator such as a high employee
to bus ratio, poor scheduling, and so on.
None of the 4 Indian case study cities calculate the amount of
subsidy at the beginning of the year. Mumbai is able to
subsidize the bus services through revenues from other
undertakings. Mumbai's bus operator, BEST, is an electric and
transport company and has thus far been able to subsidize
losses from the transport sector through earnings from its
electricity business, but the executive we interviewed indicated
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that this might become increasingly difficult [35].

become clearer in the next year or two.

Bangalore has been focussing on non-fare box revenue to
offset financial shortfalls in operations. This is acceptable as
long as it does not compromise the main objective of
providing high quality public transport. Apart from fare
collections, BMTC earns revenue from advertisements on
buses and commercial space rentals. BMTC is one of the few
bus transport institutions in the country that has been able to
perform fare revisions without interference from the
government. This at least ensures that fares keep up with
inflation. Table 1.9 shows the costs and earnings of different
types of buses. Regular buses are earning enough to cover
costs whereas the AC buses are earning substantially less
than operating costs. If this scenario continues, it might be
wise to modify the AC bus routes to better serve the origins
and destinations of people in the mid-high income range that
prefer the comforts of an AC bus.

The system in Indore has not required subsidies yet. Some
routes are not profitable but overall the operations are doing
fine. The bus companies have been making small profits.
However, the system is small and the organization is under
staffed. As the system grows and the organization is staffed
with professionals, a small amount of subsidy will be required
to ensure a high quality of service.
Subsidizing public transport is a necessity in most cities, yet
typically public transport receives substantially less in subsidy
than the funding allocated towards road infrastructure. It
could be argued that this inconsistency justifies spending a
few crores to ensure the availability of good public transport
for an improved quality of life through increased mobility and
improved air quality. Subsidies should be given, but should be
managed to make sure that the benefits of it are passed on to
the public and rather than inefficient bus operators.

Table 1.9 Costs and Earnings by City and Type of Bus
7. System Performance Monitoring and User Feedback
City and Type of Bus

Cost / KM

Earnings / KM

Bangalore
Regular, Non-AC
Suvarna, AC
Volvo AC

24 Rs
36 Rs
48 Rs

24 Rs
20 Rs
38 Rs

Mumbai
All Buses (average)

46 Rs

38 Rs

Ahmedabad
AMTS (average)
Janmarg*

24 Rs
36 Rs

22 Rs
34 Rs

Indore
All Buses average

22 Rs

26 Rs

*Janmarg figure reflects the amount paid to bus operators.
Source: [34], [35], [36], [37]
Ahmedabad's AMTS suffered huge losses in 2005.
Operational inefficiencies coupled with slow economic
conditions required these losses to be covered by the
Ahmedabad Municipal Corporation (AMC). AMC loaned
over Rs. 100 crores to AMTS to restructure the organization,
which was suffering from huge pension commitments as a
result of staff ratios of 10-11 employees per bus. Voluntary
retirement schemes were used to reduce the employee base.
The small fleet of 450 buses, mostly older diesel models, were
retired and replaced with the purchase of new CNG buses,
each of which was subsidised to the tune of Rs. 5 lakhs. An
additional 500 CNG buses were added to the fleet to
improve services. In 2009, AMTS needed a subsidy of Rs. 70
crores[36]. For the Janmarg BRT system, deficit and subsidy
figures are not available at present as the system is new and
stabilizing. The subsidy requirements for the system should
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None of the four cities reviewed are conducting
comprehensive monitoring of their bus systems. Ahmedabad
and Indore are the only two cities that have started the
process, but are still months or years away from actively using
the data to improve services. System Performance monitoring
is especially important in these two cities where buses are
operated by contractors. In Indore, where the operators are
paid by number of passengers, they tend to forego off-peak
services and run reduced length trips because there is little
incentive for them to run these trips due to low ridership.
Agencies should also monitor bus condition, cleanliness and
bus speeds.
Both Indore and Ahmedabad's Janmarg have setup
command centres to monitor bus operations. From the
control room, agents are able to track bus location, bus
speeds, dwell times at bus stops, and so on. Raw outputs from
the GPS data need to be processed further to create
performance indicator tables. CEPT, Ahmedabad is in the
process of creating these procedures for Janmarg.
Bangalore and Mumbai do not do any performance
monitoring. They review bus driver reports on completion of
trips, fare collections, and so on, but do not have a systems
approach. Performance data gets used at the depot level to
alter schedules, crew allocations, and so on.

have made Bus Rapid Transit an effective, reliable and affordable mobility solution for millions of urban transit users. As this
technology has become cheaper it has become increasingly possible to outsource bus operations and fare collection to private
entrepreneurs without losing control of core operations. Implementation of reforms relies on multi-stakeholder decision making
and strong political leadership. It is supremely necessary that political leaders believe in the ability of bus based transport to
solve the mobility needs of the city. Table 1.10 summarizes the extent to which the key factors of successful bus system reforms
have been achieved in each case study city.
Table 1.10 Achievement of Key Factors of Successful Reform in Indian Cities
City

Ahmedabad Bangalore Bombay Indore

Agency

AMTS + AJL

BMTC

BEST

ICTSL

1. Strong political leadership in the decision making process
2. Strong local technical institution developing demand based route planning
3. Implementing bus priority and/or building segregated infrastructure for buses
4. Use of technology
5. Innovations in contracting and tendering processes
6. Need for managed subsidies to improve quality of service
7. System performance monitoring and user feedback

Systems in Bangalore (4 million passengers per day) and
Mumbai (4.5 million passengers per day) have done an
incredible job over the last few decades in providing mobility to
a significant portion of each city's populations. However, these
systems have been very slow in adopting reforms and
innovations. Interviews conducted with the operators revealed
that slow bus speed and reliability were two of the biggest
factors that need to be improved [35], [36]. Despite this
feedback, Bangalore and Mumbai are instead focusing on
adding new, comfortable and air conditioned buses while
doing nothing with respect to bus priority. Achieving further
reform requires political support between various
departmental stakeholders, a fact that staff at many agencies
understand. The necessary technical knowledge exists within
most agencies, but the understanding that bus based transport
can solve the mobility needs of the city has not reached the
political leaders yet.

It is necessary that
political leaders
believe in the ability
of bus based
transport to solve
the mobility needs
of the city.

Systems in Ahmedabad (Janmarg) and Indore have been developed based on the new concept of public-private partnerships.
These systems are still in their infancy, but are headed in the right direction. Only time will tell if they will become successful
systems that provide mobility to the majority of the population in their cities.

Conclusions
In the past decade, considerable innovations in technology
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