
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
 

JULY 2014

Submitted by: 
 

Kartikey Singh 

BITS Pilani, Hyderabad Campus 

Suitability of Bus Rapid Transit 

System for different cities of India 
 

Mentored by: 

Shri Sanjay Dubey, IAS 

Divisional Commissioner, Indore 

 

 



    
 

  
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 1  
  
 

 

Preface 

Rakshak Foundation was founded in 2006 by a group of concerned citizens from 

India’s elite educational institutions working in USA. It was in the manner of giving 

back in a small way to United States and India, countries that had provided them so 

much in terms of opportunities. The Foundation seeks to create an informed 

society, aware of its rights and duties, and attempts to address barriers to an 

equitable and just society. Rakshak Foundation has been submitting well 

researched opinions on various bills being considered for presentation to the 

Indian Parliament. Rakshak Foundation has been invited by the Parliamentary 

Committees of the Rajya Sabha three times in the past two years to depose before 

them and present their views on proposed Bills which would affect the whole 

nation once they are enacted by the Parliament. 

Intern is a third year student of civil engineering from BITS Pilani, Hyderabad 

Campus and has keen interest in transportation engineering. The topic this project 

deals with is connected to urban transportation whose situation is very grim at the 

time. The intern has keen interest in taking up topics which can create huge impact 

on the lives of people.   

Through this project intern tries to find a criterion based on which we have to 

select the cities that can be taken up for BRTS, like total population, density of 

population etc, then identify the criterion for selection of corridors feasible for 

BRTS, then look for seamless multimode transport mobility solution on spoke and 

wheel pattern so that all those who intend to use the BRTS can find it convenient to 

reach BRTS stops and then to their places. Intern should also be designing the 

corridor from the view point of pedestrian, cyclists and two wheelers to make it 

successful. Then Intern will take the issue of selection of buses, ticketing system, 

apps to facilitate buying of ticket, travelling information etc. 
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Executive Summary 

India in the 21st century has turned out to be a potential economic superpower 

with its growth rate even being second highest in the world at one time. But a 

major question has arisen that “whether we will be able to keep up the growth”. 

With cities producing 60 % of India’s GDP, they have become major economic 

hubs. (Standing committee on Urban Transport 37th report, 2008-2009)This 

increased economic activities coupled with increased city size is exerting huge 

pressure on urban transportation. The major problem that has been identified in 

National urban transport policy, 2006 is the shift to personalised modes. 

Containing this shift has become the need of the hour and to achieve this objective 

we have to improve our public transport system. Bus rapid transit (BRT) is the 

most cost effective way for cities to rapidly develop a public transport system that 

can deliver rapid and high quality service. “Bus rapid transit (BRT) is high quality 

bus based transit system that delivers fast, comfortable and cost effective urban 

mobility through the provision of segregated right of way infrastructure, rapid and 

frequent operations and excellence in customer and marketing service. BRT 

essentially emulates the performance and amenity characteristics of modern rail 

based transit but at a fraction of cost. A BRT system will typically cost 4 to 20 times 

less than light rail transit system and 10 to 100 times less than a metro system.” 

(Bus rapid Transit planning guide, 2007). In this report I have done an extensive 

analysis of BRT. I have emphasized on the features of an ideal BRT system. I have 

studied Indian urban transport scenario in detail so as to get an overview of 

problems in urban transport. The need for BRT in India is also analyzed in a 

section. In addition to Bogota BRT system, I have done case studies of Delhi, 

Ahmedabad and Indore BRT system to see the various aspects of BRT systems 

applied in India. I have identified the challenges that could be faced by future BRT 

systems on the basis of the experience of the existing BRT systems in India and 

have given recommendations for the same. Recommendations are under the 

following head by the end of this report and intern will try to portray it in such 

manner that they get implemented: 
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 For the selection of city, population and industrial growth should be the two 

major factors. Population of the city should be above 1 million for city to 

have BRT system. 

 Corridor selection should be based on various factors. But factors such as 

enough projected traffic, present and future demand level on the corridor, 

existing right of way and potential for increasing the right of way, the 

location of building lines and land use along the corridor are to be taken 

into consideration definitely.       

 Design of the BRT system has to be holistic and every stakeholder should be 

involved in to designing in some or the other way. Like a logo designing 

competition could be held in schools and colleges to involve students in the 

designing process.  

 For a better supervision and coordination between implementing agencies, 

a Special purpose vehicle could be formed at the start of the project that will 

oversee all the operations. This SPV should have officials from all the 

implementing agencies.     

 For the enforcement of BRT lane, it should be notified in the gazette under 

applicable laws. Closed system should be constructed wherever possible 

and lanes should be under CCTV surveillance. 

 Vehicles violating BRT lanes should be heavily fined and bus wardens 

should be deployed at intersections to check the enforcement of BRT lane. 

Proper signage should be provided wherever required. 

 Vehicles parked in footpaths and cycleway should be fined heavily and “No 

Parking” sign should be displayed at every 200m distance.  A DSP rank 

official from the police should be responsible for enforcing lane discipline.  

 For land acquisition, Transfer of development rights has to be used. 

Transfer of Development Rights (TDR) means making available certain 

amount of additional built up area in lieu of the area relinquished or 

surrendered by the owner of the land, so that he can use extra built up area 

either himself or transfer it to another in need of the extra built up area for 

an agreed sum of money. It will minimize the time needed and enable a 

process for acquiring land easy. To remove encroachments in BRT corridor, 
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a municipal corporation official should be assigned particularly for this 

purpose.   

 Automatic fare collection system should be installed at every bus stations to 

eliminate revenue leakage.      

 Workshops should be conducted in business houses, schools, colleges to 

inform people about the benefits of BRT systems. Transparency with media 

should be maintained. 

 Maintenance task should be clearly demarcated and a lackadaisical 

approach should be heavily fined. Surprise inspections should be made by 

SPV officials to ensure highest level of service.   

 Advertising and other methods like setting up ATMs should be used for 

earning revenue in the system. At the time of designing, places should be 

marked at station for advertising and advertising should be kept in mind 

while designing. 

 City bus services should be linked with BRT stations. Scheduling of city 

buses should be with respect to the timing of BRT buses. Multi modal 

parking could also be created at major bus stations to increase the 

ridership.       

 Special purpose vehicle should be tasked with the recruitment and training 

of manpower. Parallel roads of BRT corridor should be strengthened to 

divert some four wheeler and two wheeler traffic from BRT corridor. This 

can be done by removing encroachments from the roads. Traffic diversions 

could also be created at intersections to control queue length. 

 Formation of new special purpose vehicle for Delhi BRT system. 

 BRT system should be extended from present 5.6 Km to at least 10km in 

Delhi urgently.  

 Installation of passenger information systems and high quality stations 

should be undertaken in Delhi. 

 In Delhi, there should be automatic off board fare collection and traffic 

diversion where queue lengths are long should be provided. 

 In initial phases, public should be given fare exemption to make them aware 

of the benefits of the system. 
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Findings: 

The key findings of this report are as follows- 

 Study of urban transport scenario in India 

 Acute understanding of BRT systems 

 Detailed analysis of BRT system in Bogota, Ahmedabad, Delhi and Indore 

 Identified the challenges that can be faced by future BRT systems in India. 
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Proposed Action Points 

 Formation of new special purpose vehicle for Delhi BRT system. 

 BRT system should be extended from present 5.6 Km to at least 10km in 

Delhi urgently.  

 Installation of passenger information systems and high quality stations 

should be undertaken in Delhi. 

 In Delhi, there should be automatic off board fare collection and traffic 

diversion where queue lengths are long should be provided.  
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1. Introduction 
 

1.1 Background Information 

“By far the greatest and most admirable form of wisdom is that needed to 

plan and beautify cities and human communities” 

                                                               -Socrates, Greek philosopher and    

Dramatist, 469-399 BC 

India is one of the fastest developing countries in the world. About 60% of India’s 

GDP is coming from urban areas (Standing committee on Urban Transport 37th 

report, 2008-2009) and thereby making cities the major hub for economic 

activities. This increased economic activities coupled with increased city size is 

exerting huge pressure on urban transportation.  

 For a vast majority of people living in India, public transport is the only practical 

means to access employment, education and public services. Public transport is 

unable to meet the demands and standards as per the expectations and hence 

people are moving towards personalised modes. This shift to personalized modes 

is leading to undesirable trends like congestion, air pollution, noise pollution, loss 

of productivity and increased road fatalities. 

Besides the shift to personalised modes due to apathy of the government towards 

public transport, government has also done a huge mistake of encouraging this 

shift to personalised modes. By providing large space to personal vehicles in roads, 

India has not only encouraged this shift to personalised modes but also deviated 

from the principle of moving people to principle of moving vehicles. India has done 

a huge mistake by following the principle of moving vehicles rather than people. If 

we take the example of Delhi then there are only 15-20% of people carried by 

private vehicles but the road space allocated to them is 85% while other modes 

like public transport, bicycles which carry 75-80% of people are allocated just 15% 

of the road space. Due to this imbalance we end up moving vehicles rather than 

people. 
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 Now when the situation has become grim, government has now turned towards 

improving the public transportation. Cities are now looking forward to modern 

systems to make public transport more attractive, convenient and reliable to 

prevent this personalisation of transport modes. They are applying combinations 

of Metro, BRTS, Light rail transit etc to move people efficiently. 

What is BRTS: “Bus rapid transit (BRT) is high quality bus based transit system 

that delivers fast, comfortable and cost effective urban mobility through the 

provision of segregated right of way infrastructure, rapid and frequent operations 

and excellence in customer and marketing service. BRT essentially emulates the 

performance and amenity characteristics of modern rail based transit but at a 

fraction of cost. A BRT system will typically cost 4 to 20 times less than light rail 

transit system and 10 to 100 times less than a metro system.” (Bus rapid Transit 

planning guide, 2007) We can say that BRT system aims to combine the capacity 

and speed of light rail or metro with the flexibility, lower cost and simplicity of a 

bus system. BRT system has three E’s as its objectives and they are- 

 Equity- To provide equal space to all road users. In mixed traffic, a car 

carrying only 1.5 persons on an average is allocated half the space 

occupied by bus which carries 40 persons at a time. So in a mixed 

traffic there is clear inequitable allocation of road space. So BRTS tries 

to bridge this inequality by providing dedicated lanes to Buses. 

 Efficiency- Providing BRTS will minimize jams because of its 

attractiveness, convenience and reliability people using personalised 

modes will shift to using buses. And two lanes will be there exclusively 

for mixed traffic. 

 Environment friendly- Emissions will also decrease due to less waiting 

time and high efficiency. 
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Figure 1- Bogota’s Transmilenio System (Bus rapid Transit planning guide, 

2007)  

 

Many cities which want cost effective solutions to their transportation problems 

are adopting BRTS. Bogota’s transmilenio has shown to the world that a well 

thought plan with political will can provide same quality and efficiency as a metro 

system at a cost much lower than making metro system. In India BRTS has been 

adopted by many cities and their list is given below (Wikipedia)-   

Table 1: BRT systems in India 

Existing BRT systems with 
segregated lanes 

Ahmedabad 
Pune  
Delhi 
Indore 
Jaipur 
Rajkot 
Kolkata 
Pimpri-Chinchwad 
Surat 

Existing BRT systems without 
segregated lanes 

Mumbai 

Under construction Bhubaneswar 
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Hyderabad 
Visakhapatnam   

Planned Chennai 
Coimbatore 
Nagpur 
Tiruchirappalli 
Vijayawada 
Hubli-Dharwad 

 

History of BRTS: Origin of the concept of BRT system can be dated back to 1937 

when Chicago outlined plans for three inner city lanes to be converted to express 

bus corridors. Following this, exclusive bus lanes were proposed for many cities of 

United States of America. But first plan for exclusive lanes for Buses came into 

effect in 1963 when “counter flow” bus lanes were introduced in New York City 

area.  A year later the first “with flow” bus lanes were introduced in Paris. In 1966 

the first dedicated median busways were implemented in USA and Belgium as a 

result of converting trams used lanes into bus used lanes. Till now only developed 

countries were using the concept of dedicated busways. But in 1972, Peru became 

the first developing country to adopt basic, dedicated Busways. The arrival of first 

“Bus only” dedicated street was also in 1972 when the London’s Oxford street was 

converted from a major traffic route to bus and taxi only street. 
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Figure2: Curitiba’s BRT system was the first modern BRT system (Bus rapid Transit 
planning guide, 2007) 

But the advent of modern BRT system came in 1974 in Curitiba, Brazil. Curitiba 

initially planned a metro based transit system but have to abandon its plan 

because of shortage of money. But as said by Jamie Lerner (Former mayor of 

Curitiba) “When you have little money, you learn to be creative”, they then thought 

of cheap yet high quality alternative system to tackle their transportation problem. 

They utilised bus technology and integrated it with other advancements like 

pedestrian zones, green space and innovative social programmes making the city 

an urban success story across the world. The oil crisis of early seventies forced 

governments to improve the public transportation. The potential for busways to 

encourage public transport usage was recognised in the United States through 

reports by National cooperative highway research program (NCHRP) in 1973 and 

1974. (Bus rapid Transit planning guide, 2007)   Then following the success of 

Curitiba many other Brazilian cities implemented BRT system. With the success of 

BRTS in Curitiba, World bank also recognised its importance in urban 

transportation through its 1975 urban transport policy paper. But then with the oil 
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crisis gone, government’s interest in public transport also began to wane and so 

the replication of Curitiba’s system was stalled for a decade. Before 1990’s BRT 

system was limited to Latin America but in 1999 first median busway system was 

applied by Kunming in China. Then in 2001, Taipei also developed its first median 

busway system. 

Even by the 1990’s BRT system was not considered capable of competing with 

Metro system. Transport engineers believed that BRTS couldn’t carry more than 

12000 persons per hour per lane per direction at any reasonable speed. But 

everyone’s perception about BRTS changed after the huge success of Bogota’s 

Transmilenio.  Previously, BRTS was applied only in small and medium sized cities 

so there was a perception that it cannot work for megacities. But Bogota, a 

megacity having a population of 7 million inhabitants and 240 inhabitants per 

hectare used the BRTS very efficiently showcasing the world BRTS’s capability 

(Bus rapid Transit planning guide, 2007)   Transmilenio moves 1.2 million 

passengers –trips per day. By the time system is completed it will carry 5 million 

passengers- trips per day. (Bus rapid Transit planning guide, 2007) BRTS has also 

complemented the BRTS with other measures encouraging public transport usage 

like a car free week day, closing of specific roads for cars on Sundays, new cycle 

ways etc.  

The success of Bogota and Curitiba BRTS had impacts all over the world. India has 

also adopted BRTS for improving the public transport. First BRTS in India was 

implemented in Delhi in 2008. But it was not received well by the public. The 

second BRTS which is in Ahmedabad has been a huge success and common people 

there have given it an epithet of “Metro on roads”. Now many projects are in 

planning phase or are already implemented. (Their list has been given in table 1) 
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Figure 3 : Ahmedabad’s BRT system called Janmarg (Wikipedia) 

Features of BRTS: BRT system has many additional features which makes it 

different and better than conventional bus services. According to Levinson et al., 

(2003, p13), there are seven essential components of BRT system- 

 Runways 

 Stations 

 Vehicles 

 Services  

 Route structure  

 Fare collection 

 Intelligent transportation systems 

Now to discuss the features of BRT system we have to classify them in five parts- 
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1.  Physical infrastructure 

1.1) Segregated busways or bus only lanes- This is the most essential and 

most common feature of BRTS. Segregated busways or bus only 

lanes gives buses an advantage of undisturbed and smooth travel 

hence increases the speed and frequency of Buses. No private vehicle 

is allowed to enter these lanes. Other than buses only emergency 

vehicles like Ambulance and fire squads can enter these lanes. 

Mostly it is preferred to have median lanes as busways to prevent 

kerbside delays like parking and turning. Bus lanes are segregated 

using walls, curbing, cones and other essential structural features.  In 

India, this feature is not considered to classify a system as BRTS. But 

all over the world this is taken as an essential feature to classify the 

system as BRTS. In this, enforcement agency like police has to also 

play a major role in maintaining lane discipline.  

1.2) Stations are convenient, secure, weather protected and have at level 

boarding and alighting. 

1.3) Routes and corridors of BRTS are long and integrated. 

  

2. Operations 

PHYSICAL 
INFRASTRUCTURE OPERATIONS

BUSINESS AND 
INSTITUTIONAL 

STRUCTURE 

TECHNOLOGY
MARKETING AND 

CUSTOMER 
SERVICE



    
 

  
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 17  
  
 

2.1) Good frequency of buses – Frequency increases the reliability and 

credibility of bus services. 

2.2) Capacity of Buses should be enough to fulfil passengers demand. 

2.3) Fare collection should be off board to reduce delays  and 

inconvenience while travelling. 

2.4) Alighting and boarding should be quick to facilitate faster service of 

buses- For this many buses should have large doors and at level 

boarding and alighting facility. 

3. Business and institutional structure 

3.1) Closed and open system- In closed system entry is restricted to BRTS 

buses and emergency vehicles so it is mainly operator based system. 

In open system entry is allowed to all buses (other than BRTS also) 

and emergency vehicles. It is called as passenger based system 

because it is in favour of passengers as they don’t have to change 

buses while travelling. BRT systems can also be a mix of closed and 

open system like in Bhopal and Indore. But this depends upon the 

demography of the city to choose a system. 

3.2) Competitively bidding and transparent process should be there 

while awarding contracts to private firms for operation functions of 

buses on BRTS. Mainly it is desirable to have management functions 

in the hand of Government so as to have public service not profit as 

the ultimate aim. 

3.3)  It is preferable to have special purpose vehicle (SPV) comprising of 

public authorities including elected representatives and 

transportations authority officials, transportation engineers and 

eminent citizens overseeing its operation and management.  

4. Technology 

4.1) BRT system is environment friendly to achieve this low emission and 

low noise technologies are used in Buses. 

4.2)  Automatic fare collection and fare verification technology is 

preferred to give a metro like experience to passengers.       
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4.3) Passenger information systems should be used in both buses and 

stations. For this every bus has to be fitted with Global positioning 

system and there has to be a technology centre which will provide 

real time data to passengers at stations and buses.  

4.4) Signal priority or at grade separation should be there at 

intersections- This is the very important to be considered while 

designing BRTS. In BRTS, priority has to be given to buses at signals 

for faster service and this can be done by using appropriate signal 

systems. At grade separation like flyovers can also be built but are 

not preferred because of the high cost involved in building them. 

5. Marketing and customer service 

5.1) Drivers and customers should be properly trained to inculcate in 

them service oriented approach and customer friendly attitude. 

5.2) There should be facilities for differently-abled and elder people to 

easily access bus services. 

5.3)  Ease of access to stations also play an important role in attracting 

customers. This problem is significant when you have median 

busways and people have to cross traffic to reach it.  Some countries 

have provided over bridges and subways to move people safely from 

kerbs to median bus stations. 

But if go by all these features then only two bus systems in the world are BRT 

systems- 

 Bogota 

 Curitiba 

Every city has modified BRT system and selected some of the above features and 

neglected some according to its demographics and other characteristics. But the 

basic premise has remained the same i.e customer satisfaction. 
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Figure4: Bogota’s Transmilenio equipped with all the features of BRTS. (bligoo) 

 

1.2 Main Problems, their scope and impact on the society 

   Urban transportation scenario in India:  

 National urban transport policy, 2006 has identified four major problems 

plaguing urban transport in India (National urban transport policy, 2006)- 

 Accessing jobs, education, recreation and similar activities is becoming 

increasingly time consuming. Billions of man hours are lost with people 

“stuck in traffic”. The primary reason for this has been the explosive 

growth in the number of motor vehicles, coupled with limitations on the 

amount of road space that can be provided. For example, on an average, 

while the population of India’s six major metropolises increased by 

about 1.9 times during 1981 to 2001, the number of motor vehicles 

went up by over 7.75 times during the same period.  

 The cost of travel, especially for the poor, has increased considerably. 

This is largely because the use of cheaper non-motorised modes like 

cycling and walking has become extremely risky, since these modes 

 



    
 

  
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 20  
  
 

have to share the same right of way with motorized modes. Further,  

with population growth, cities have tended to sprawl and increased 

travel distances have made non-motorized modes impossible to use. 

This has made access to livelihoods, particularly for the poor, far more 

difficult.  

 Travel in the city has become more risky with accident rates having 

gone up from 1.6 lakh in 1981 to over 3.9 lakh in 2001. The number of 

persons killed in road accidents has also gone up from 28,400 to over 

80,000 during the same period. This again has tended to impact the poor 

more severely as 

many of those killed 

or injured tend to be 

cyclists, pedestrians 

or pavement 

dwellers. 

 Increased use of 

personal vehicles has 

led to increased air 

pollution.  

Figure 5 (National urban transport policy, 2006) 

As I have already pointed out that nearly 60% of India’s GDP is contributed 

by cities, so these problems can create huge negative impact on our 

economic growth as well as they affect the quality of life of people living in 

cities.  Mostly those hit by the lack of good urban transport are the people 

from the economically marginalised sections of the society. The panacea for 

major problems pointed out in National urban transport policy lies in the 

improvement of public transportation system of the country. To gauge the 

apathy of Government towards public transport in India I would like to 

quote an important observation made by Delhi High Court in its judgement 

while dismissing writ petition filed by Nyaya Bhoomi, an NGO, against the 

BRTS in Delhi “Under the Jawaharlal Nehru National Urban Renewal 

Mission (JNNURM), the grant by the Central Government through the 
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Ministry of Urban Development to Delhi has been utilized 83% for 

expansion of roads and construction of flyovers. 15% has been spent on 

parking projects and only 2% to other transport projects. What does it 

reveal? Cars, cars and cars and nothing else. And yet the roads are bursting 

on the seams. It could well be argued that when more than 50% of the road 

passengers travel by buses it would be illogical and irrational to spend 98% 

of the grants under JNNURM with the targeted beneficiary being cars.” 

(WP(C), 2012)  

In this same judgement court also makes an important observation “On an 

average each car plying on the roads of Delhi carries 1.5 persons, the 

average persons carried in a bus are around 40 and during peak hours 

would be between 60 persons to 70 persons. All three agree that two cars 

occupy same space on the road as one bus, i.e. two cars transport only  3 

persons as against 60 persons to 70 persons transported  in a bus during 

peak  hours  and  around  40  persons  during  non-peak  hours.   And this 

figure needs to be considered with a caveat. Whereas a car commences and 

terminates its journey with the same 1.5 persons, while plying  a bus would  

drop  and  pick  up  many  persons  en-route   and  thus   the  average 

number of persons found in a bus at a given point of time being 40 would 

not  mean that the bus has transported only 40 persons.  The number of 

persons transported along the route would be as high as up to 200.” 

(WP(C), 2012)  

So from the above observation we can infer the huge difference in the 

carrying capacity of car and buses and the space allocated to both. India has 

followed the approach of moving vehicles rather than people. That’s why 

private vehicles which are less in numbers and carry maximum four or five 

people are allocated large road space. If we take the example of Delhi then 

there are only 15-20% of people carried by private vehicles but the road 

space allocated to them is 85% while other modes like public transport, 

bicycles which carry 75-80% of people are allocated just 15% of the road 

space. Due to this imbalance we end up moving vehicles rather than people. 
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Need for BRTS: All the above problems cited above can be solved by improving 

public transport which should include improvement of safety, sustainability, 

reliability, convenience and capacity of public transport at an affordable cost. We 

have to use a combination of Metro system, BRTS, light rail transit etc. to combat 

urban transportation problems. BRTS being a low cost yet high quality transit 

system has many benefits over Metro system, light rail transit etc. A metro system 

costs around $35 million dollars per Km whereas cost of BRTS comes around $2.5 

million. But it provides the same quality as a metro system. It has an additional 

benefit of less construction time which suits the political leadership as they can 

improve transportation problems in their five year tenure. Construction time of a 

metro system is 3-5 years whereas for BRTS it is 1.5 years. So many cities which 

want cost effective solutions for their transportation problems are adopting BRTS.

 

1.3 Goals and Objectives 

Through this project I will find a criterion based on which we have to select 

the cities that can be taken up for BRTS, like total population, density of 

population etc, then identify the criterion for selection of corridors feasible 

for BRTS, then look for seamless multimode transport mobility solution on 

spoke and wheel pattern so that all those who intend to use the BRTS can 

find it convenient to reach BRTS stops and then to their places. I should also 

be designing the corridor from the view point of pedestrian, cyclists and 

3-5 years

$35 
Million

Metro
1.5 years

$2.5 
Million

BRTS
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two wheelers to make it successful. Then I will take the issue of selection of 

buses, ticketing system, apps to facilitate buying of ticket, travelling 

information etc. 
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2. Methodology 
2.1 Literature Search 

I have a done a lot of literature search so as to do justice to my project. I 

have read many reports to understand the functioning of BRT system and 

for that I have also read about Delhi, Bogota, Ahmedabad and Indore BRTS. 

I have also read policy papers to gauge the urban transport scenario in 

India. Reports that I have read till now are  

 Bus rapid transit planning guide published by Institute of 

transport and development policy (ITDP) 

This helped me in understanding the various features of BRT system 

and also gave me an insight into the designing of BRT system. The 

part that explained the design of BRT lanes in narrow right of way 

was very helpful. 

 National urban transport policy, 2006 

It was published in 2006 by Ministry of Urban Development to act as 

a guideline for the states to plan urban transportation infrastructure 

in their cities. But it has not been implemented on ground till now.    

This helped me in gauging the urban transport scenario in India. 

 “Designing Bus rapid transit running ways” By American Public 

Transportation association 

This report contains the guideline for designing busways in America. 

But it was not that useful because of the difference in demographics 

and characteristics of India and America. But it contains some 

important concepts like bidirectional and reversible lanes.    

 Presentation on Urban Transport in India by Sanjeev Kumar 

Lohia, Director (Urban Transport). Ministry of urban 

development.       

This helped me in understanding problems in urban transport 

infrastructure in India. This also touched upon the BRT systems in 

India. 
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 Presentation on Ahmedabad Bus Rapid Transit System in 

Urban Transport in India: Best Practices in PPP 

This contains valuable information on the physical infrastructure, 

operational, institutional, technological and marketing features of 

Ahmedabad BRT system. 

 “Evaluating Bus rapid transit (BRT) corridor performance from 

Ambedkar Nagar to Moolchand, Delhi” by Central road research 

institute (CRRI) 

Report gives information about the Delhi BRT system. This research 

was undertaken by CRRI on the orders of Delhi High court. This 

report has some serious flaws as the sample size taken for 

experiments was one. So it didn’t give the exact information about 

Delhi BRT system. This was also noted by Delhi High Court in its 

judgement. 

 Judgement of Delhi High court while dismissing the writ 

petition filed by Nyaya Bhoomi, an NGO, against BRT system in 

Delhi. ( WP (C) No.380/2012) 

The judgement given by the High court is very commendable. It sees 

BRT system in Delhi in a good light in spite all the maligning done by 

Media. It contains a great analysis of BRT system in Delhi. 

 “TRANSMILENIO BUSWAY-BASED MASS TRANSIT,  

BOGOTÁ, COLOMBIA” 

It contains valuable information about the BRT system in Bogota 

and was useful in understanding various features of BRT system in 

Bogota.  

 Presentation on” Indore BRT system” by Sandeep Soni, Joint 

Collector Indore and CEO, Atal Indore City Transport Services 

Ltd. 

It helped me in understanding the various features of Indore BRT 

system. This contains valuable information on the physical 

infrastructure, operational, institutional, technological and 

marketing features of Indore BRT system. 
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 AICTSL Report submitted for Awards for excellence in urban 

transport 2013  

It gave me valuable insights into the functioning of Indore BRT 

systems. I got to know the institutional and business structure of 

Indore BRT systems. 

 Order of the Divisional commissioner, Indore 

It gave recommendations for the improvement of Indore BRT 

systems. These recommendations were very helpful for me as they 

improved my thought process and helped me in giving 

recommendations in this report.   

 

2.2  Meetings and Interviews 

The meetings with mentor gave me valuable guidance and directions to take my 

project to a logical and useful conclusion. First of all, we finalised the project 

outline after our discussion. I sent him a project outline according to my 

understanding.  The suggestions which he gave me were- 

 To understand the Bogota Model 

 To do a  field visit to Indore so as to better understand the functions 

of BRT system.    

So this completed my project outline. Then we had discussions on finalising the 

objective of my project. First my objective as per my understanding of topic was to 

check the suitability of BRT systems in different cities of India. But then when I 

started reading about it, I got to know the enormity of the task. For objective to be 

fulfilled I needed the data of all cities related to demographics, Land use, right of 

way of corridors etc which was very hard to find. So I discussed this problem with 

my mentor who then asked me to change the objective to designing a model for 

BRT system suitable for Indian conditions. This task was also very hard as there 

cannot be one model for every city. This also depends upon various city specific 

factors. Then when I discussed this problem with my mentor, he told me that he 

knew about this and he just wanted me to have a clear understanding of the BRTS 



    
 

  
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 27  
  
 

model and problems associated with it. Then we finally decided the objective of my 

project which is to define a particular criterion to select cities in which to set up 

BRTS and which corridors to choose for setting up BRTS. Then I also have to look 

for seamless multimode transport mobility solution on spoke and wheel pattern so 

that all those who intend to use the BRTS can find it convenient to reach BRTS 

stops and then to their places. I should design the corridor from the view point of 

pedestrian, cyclists and two wheelers to make it successful. Then I have to 

comment on the issue of selection of buses, ticketing system, apps to facilitate 

buying of ticket, travelling information etc.              

 

Date Name Designation  Institution Topic of 

Discussion 

16-06-2014 Shri Mahesh Gaur Project Officer BRT System, 

Delhi 

Features of Delhi 

BRT system 

17-06-2014 Smt. Ruchi Varma Project associate BRT system, 

Delhi 

On the technical 

aspects of BRTS 

17-06-2014 Smt.  Geetam 

Tiwari 

Professor IIT Delhi Research Papers to 

read for project 

14-07-2014 Shri  Sandeep Soni Chief  Executive 

officer 

AICTSL Features of Indore 

BRT systems 
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3. Current NGO and Government Efforts 
 

Government is now taking up the issue of urban transportation seriously. But this 

seriousness is grossly misdirected. This could be best explained by citing an 

excerpt from the judgement of Delhi high court while dismissing the writ petition 

filed by Nyaya Bhoomi, an NGO, against BRT system in Delhi in which it notes 

“Under the Jawaharlal Nehru National Urban Renewal Mission (JNNURM), the 

grant by the Central Government through the Ministry of Urban Development to 

Delhi has been utilized 83% for expansion of roads and construction of flyovers. 

15% has been spent on parking projects and only 2% to other transport projects. 

What does it reveal? Cars, cars and cars and nothing else. And yet the roads are 

bursting on the seams. It could well be argued that when more than 50% of the 

road passengers travel by buses it would be illogical and irrational to spend 98% 

of the grants under JNNURM with the targeted beneficiary being cars.” (WP(C), 

2012). This shows the apathy of government towards public transport.  

In spite of all the negative happenings, there are some good measures taken by 

government to improve public transport. Setting up of BRTS is one of them. The 

enthusiasm with which setting up of BRTS has been taken up by government 

deserves appreciation. Gujarat Government has to be applauded specially for 

paving the way for other BRT systems to be established in the country by proving 

through the immense success of its BRT system called “Janmarg” that BRT systems 

with good design, serious implementation efforts and strong enforcement can 

work wonders for facilitating excellent urban transportation. All the existing 

government efforts in BRTS are condensed below in a tabular form- 

Table 2: (Wikipedia) 

Existing BRT systems with 
segregated lanes 

Ahmedabad 
Pune  
Delhi 
Indore 
Jaipur 
Rajkot 
Kolkata 
Pimpri-Chinchwad 
Surat 



    
 

  
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 29  
  
 

Existing BRT systems without 
segregated lanes 

Mumbai 
Bhopal 

Under construction Bhubaneswar 
Hyderabad 
Visakhapatnam   

Planned Chennai 
Coimbatore 
Nagpur 
Tiruchirappalli 
Vijayawada 
Hubli-Dharwad 

 

Table 3: Detailed comparison of selected BRTS Implemented /planned across 
Indian cities (Evaluating bus rapid transit(BRT) corridor performance from 
Ambedkar nagar to Moolchand, delhi, 2012) 
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4. Results and Discussions 
 

4.1 Findings from the literature 

Case studies:  

Here I will focus on the case studies that I have done to better understand the BRT 

system applied across the world. I have studied Delhi BRT system, Ahmedabad 

BRT system and Bogota BRT system. 

Delhi BRT system:  

This is the first BRT system implemented in India. It is in a stretch of 5.6 

kilometres running from Ambedkar nagar to Moolchand. (Evaluating bus rapid 

transit(BRT) corridor performance from Ambedkar nagar to Moolchand, delhi, 

2012) It came under a huge criticism from public but was vindicated by the High 

court of Delhi. 

 Need for BRT system in Delhi: Delhi has the most extensive network of 

roads which accounts for 21% of its land area and in Delhi the urbanization 

is 93.18% as against the average of 27.81% in India. (WP(C), 2012) In spite 

of such large network of roads, roads of Delhi are choked and over 

saturated with cars. In this scenario, it was very much necessary to have a 

good public transportation system. This led to the arrival of BRT system in 

Delhi. 

 Features of BRT system in Delhi: In Delhi the corridor of BRT system is 

50 feet wide on each side of divider. Of this 50 feet, 13 feet is specifically for 

buses no other vehicle is allowed to use it, 23 feet is for other motorized 

modes and the rest 11 feet is for pedestrians and non motorized transport 

vehicles. Delhi has adopted open system for its BRT system. Stations are 

also staggered and are present at the intersections to provide easy access to 

passengers to and from stations. 

Table 4: Salient features of Delhi BRTS (Evaluating bus rapid transit(BRT) 

corridor performance from Ambedkar nagar to Moolchand, delhi, 2012)  
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Starting date of operations April 2008 
Length 5.6 km 
No. of stations 9 
Peak Ridership 12000 persons per hour per direction 
Frequency 250 buses per hour 
Investment Infrastructure Rs. 14 crores per km 
Minimum user fare Rs.5 per passenger 
 

  

              Figure 6: Cross section near at grade intersection (Evaluating bus rapid 
transit(BRT) corridor performance from Ambedkar nagar to Moolchand, delhi, 
2012) 
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                Figure 7: Cross section at mid block section (Evaluating bus rapid 

transit(BRT) corridor performance from Ambedkar nagar to Moolchand, delhi, 

2012) 

 

Ahmedabad BRT system: 

Also called “Janmarg”, this is the best BRT system in India and has been given 

silver rating in the World by Institute of transport and development policy. Its high 

quality services have earned it an epithet of “Metro on road” by the common 

people of Ahmedabad.  In a consumer satisfaction survey conducted by Centre for 

environment planning and technology, it has been given a rating of 8-9 in a grade 

of 10 by customers. 

 Need for BRT system in Ahmedabad: Ahmedabad with a population of 6 

million (2001) is spread over 440 sq. km. It accounts for 25% of state’s 

urban population and 20% of state’s GDP. (Urban Transport in India: Best 

practices in PPP). Its population is expected to become 11 million by 2035 

and sprawl in its area in the same period to 1000 sq.km. To sustain this, an 
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efficient mass transit system was needed and thus BRT system was 

implemented in Ahmedabad.  

 

Features of BRT system in Ahmedabad: Currently there is 84 km stretch of BRT 

corridor operational in Ahmedabad. 

 Running ways: Here the bus lanes are segregated by an elevated divider 

from the rest of the traffic so as to maintain lane discipline. A typical cross 

section of roads of 30 m right of way in Ahmedabad BRT system is shown 

below- 

 Figure 8: A typical cross section of roads of 30 m right of way in Ahmedabad 

BRT system (Urban Transport in India: Best practices in PPP) 

 Bus Stations: Bus stations are located in the middle of road. Bus stations of 

Ahmedabad BRT system is closed with necessary access controls, off-board 

ticketing system, at level boarding-alighting, Passenger Information System, 

security systems & pedestrian crossings & grade separated. 
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 Bus features:  It takes the service of stylised buses in its operations with 

wide central doors, comfortable seating arrangement, 90 person capacity 

and usage of clean fuel Euro 3 diesel. 

 Intelligent transport systems: Janmarg has extensively used technology 

to make it user friendly. It uses intelligent transport system for operations 

control, fare collection, automatic vehicle tracking system, real time 

passenger information system and traffic management. 

 Institutional & business structure: To manage BRT system a new special 

purpose vehicle called Ahmedabad Janmarg limited (AJL) has been created. 

Its board contains municipal commissioner, leader of opposition, various 

transportation officials, transportation specialists and other stakeholders. 

As it is a public private partnership (PPP) venture its operations are divided 

between AJL and the private companies. 

 

Bogota’s BRT system:  

It is the world’s best BRT system and is also known as TransMilenio. It caters to 1.5 

million passengers daily at the moment and has been an strong catalyst to the 

adoption of BRT system across the world. Bogota’s BRT system has brought a 

revolutionary change in the lives of people of Bogota by providing them cheap, 

comfortable, quick, safe, reliable and sustainable public transport. 

 Need for BRT system in Bogota: Bogota being the capital of Colombia has 

a very high population density. It covers an area of 1737 km2 and has a 

density of 3717 inhabitants per km2. (TRANSMILENIO BUSWAY-BASED 

MASS TRANSIT, BOGOTA, Colombia)  At present 6 million people reside in 

metropolitan area. (TRANSMILENIO BUSWAY-BASED MASS TRANSIT, 

BOGOTA, Colombia) There was unrest in public regarding the poor public 

transportation which gave the required political impetus. So to sustain the 

travel demand of this mega city and fulfil the aspirations of people, BRTS 

was implemented in Bogota in 2000.  
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Features of BRT system in Bogota: Bogota’s has all the features of BRT system 

and can be undoubtedly called the Full “BRT” system.    

 Bus stations: These are located in the median of the road and are equipped 

with state of the art technology. Stations have at board alighting and 

boarding facilities, passenger information systems, off board fare collection 

and are closed, air conditioned, and weather protected. Access to stations is 

through grade separated pedestrian crossings over bridges. At some low 

traffic places it is via pedestrian crossing phases incorporated in the main 

traffic. 

 Buses: Two types of Buses have been employed, one for feeder services and 

other for trunk line services. Buses providing feeder services have a fleet of 

241 conventional diesel buses, mainly 14m buses, for 90 passenger each, 

with two or three doors, some with an elevator for differently abled access. 

Then there are Buses  used in trunk line routes. They have a fleet of 470 

articulated buses having maximum capacity of 160 passengers per bus with 

49 seats and 111 standees. Buses have 4 door in 3 sets.   

 Busway design: Cross section of Running ways are shown below 

 

Figure 9:   Cross section at mid block 

 

The overall width of the road varies between 29.5 – 57.0 m: 
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Physical Features Number Width Total width 
Traffic lanes 4-6 3.25 m 13-19.5 m 
Busway 2-4 3.5 m 7-14 m 
Median - 3 m 3 m 
Bus traffic 
divider(curb) 

2 0.25 m o.5 m 

Pedestrian and 
bicycle lanes 

2 3-10 m 6-20 m 

Table 4: Cross section width of different elements at mid block 

 

 

Figure 10: Cross section at bus stations 

 

The overall width of the road varies between 31.5-59m: 

Physical Features Number Width Total width 
Traffic lanes 4-6 3.25 m 13-19.5 m 
Busway 2-4 3.5 m 7-14 m 
Stations - 5 m 5 m 
Bus traffic 
divider(curb) 

2 0.25 m o.5 m 

Pedestrian and 
bicycle lanes 

2 3-10 m 6-20 m 

Table 5: Cross section of different elements at station 

 Institutional Structure: It is explained in the figure below- 
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Indore BRT system 

Indore, is the largest city in state of Madhya Pradesh, and is experiencing rapid 

growth. In the past decade (2001 – 2011), population in Indore increased at an 

annualised rate of 3.4%. During the same period, the vehicle ownership has more 

than doubled to 11.8 lakhs from 5.5 lakhs1, an annual growth rate of 8%, more 

than double the rate of growth of population. This has happened because of 

migration of people from surrounding rural areas and also increased economic 

power of individuals. As a result, there has been increased traffic congestion, 

reduced speed of travel, increased traffic accidents and fatalities. Data from the 

traffic police shows that 223 fatal accidents occurred in the year 2011, an increase 

of 57.04% from the year 2001. (Order of the Divisional commissioner, Indore) In 

the context of rapid growth of the city, increasing mobility, high travel demand, 

increasing congestion, delays, accidents, need for conservation of energy, growing 

community consciousness towards environmental quality and to address a host of 

such other problems and objectives, improving  public mass transport system of 

the city stands out as the critical element. In this backdrop, BRT system was 

implemented in Indore. 

Features of BRT system in Indore: 
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Table 6:  Basics of Indore BRT systems (Sandeep Soni) 

 Width of corridor in Indore BRT system: BRT system in Indore is 

composed of two corridor widths of 60 m and 31.6 m. 
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 Cross section of corridor in Indore BRT system: Segregated median 

busways are provided in the system. It is a mix of open and closed system.  

 
Figure 11: Cross section of 60 m corridor (AICTSL Report submitted for 

Awards for excellence in urban transport 2013 ) 

 

 

 
Figure 12: Cross section of 31.6 m corridor (AICTSL Report submitted 

for Awards for excellence in urban transport 2013 ) 

 

Stations: In Indore, stations are located in the median of the road and are 

equipped with state of the art technology. Stations have at board alighting, 

off board fare collection and are closed, spacious, safe and weather 

protected. Stations have ramp facility for differently abled persons. Stations 
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are always under CCTV surveillance which ensures the safety of passengers 

particularly women passengers. 

 

Intelligent transport systems: Indore BRT system has extensively used 

technology to give better service to people. For docking at stations, sensors 

have been installed which control the opening of station doors i.e doors will 

only open after sensors ensure that bus is properly docked. GPS live 

tracking system and CCTV camera system have been installed for the better 

management of the system and it also facilitates centralized control of the 

system.  Wi Trac signalling systems have been installed in Indore.13 

Junctions have been signalized through Wi Trac on Indore BRTS and 8 

median bus stations have been signalized through dedicated pedestrians 

signals. Signals are completely wireless and derive power through solar cell. 

It has a battery backup of 72 hrs. and communication is done through 

wireless controller. 

Bus fleet: Currently 32 buses ply on the BRT corridor. These are  special 

designed 900 mm Air conditioned Semi-low floor diesel(BSIII). There is 

separate seating facility for women and buses are under constant CCTV 

surveillance which ensures the safety of passengers. In addition to driver, 

two properly trained bus wardens are deployed in each bus. 



    
 

  
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 42  
  
 

Integrated bus feeder system: Bus feeder systems have been provided at 9 

junctions.

 

 Institutional and business structure: Indore City Transport Services Ltd (ICTSL) 

has been established as a Special Purpose Vehicle (SPV) to provide a dependable 

and good public transport service. ICTSL, in a short period of time, has introduced 

BRT system to improve the bus services in the city through promoting private 

sector participation in terms of investment on and operation of high quality buses 

under the overall planning and control of ICTSL. There is a dedicated team for 

enforcement of BRT lanes. There is dedicated DSP Traffic for assisting with daily 

traffic management issues and warden training, dedicated CEO of AICTSL with 

magisterial power which has enabled removal of parking on cycle tracks, footpaths 

and MV lanes, utilizing Section 133 and dedicated Deputy Municipal Commissioner 

for removing encroachments. 
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Figure 13: Organisational structure of Indore BRT system 

  

Manpower deployment: 120 traffic wardens have been deployed to ensure lane 

discipline and safe pedestrian crossings in BRT systems. 60 security personnel are 

deployed in bus stations for safety of passengers. Dedicated supervisors are in bus 

stations to monitor BRT operations, and respond to incidents. 

 

 
4.2 Finding from the fields and impact on the theoretical focus of the project 

Field Visits 

The field visit that I did to IIT Delhi, which was the institute involved with Delhi 

BRTS, was very fruitful. There I met Shri Mahesh Gaur, Project Officer, Delhi BRT 

system. He gave me his valuable time and explained me the intricacies of Delhi 

BRT system. Details of the field visit are as follows- 

 As per him there is no fault in design of Delhi BRTS and every aspects of 

design have been approved by international experts. It is not working 

because of the lack of enforcement by Police. Police is not fining people who 
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are using bus only lanes and this is leading to lack of lane discipline and 

ultimately defeating the purpose of BRTS.   

 It is a open system, to provide buses with overtaking options in case of 

breakdown of any other bus.   

 Signal system is 7 or 8 phase which is irksome for car users as they have to 

wait more. This is also leading to long queue lengths for mixed traffic. To 

tackle this problem, traffic diversions are being created. 

 Staggered stations were used to give priority to buses on signals. Staggered 

stations were used so that right turning buses do not get delayed due to 

buses in front of it. Staggered stations occupies less space than median 

station(Longitudinally) 

 Since it was not a closed BRTS so stations were also not weather protected 

and closed. 

 Cost of making metro is $35 million and it takes 5-6 years to become 

operational but the cost for making BRTS is $2.5 million and it only takes 

1.5 years to become operational. 

 There was no parking space allotted for cars since BRTS would be 

supplemented by an efficient feeder system.  

 Cost of travelling is also less in BRTS than metro system. For example, in 

metro system of Mumbai average cost of travelling  comes around Rs. 40 

(excluding access charges) and if we include access charges then it comes to 

around Rs. 60 so Rs. 120 a day. For whole month it would cost Rs. 3600. So 

to travel in Metro your minimum salary should be Rs. 20000 which makes it 

less accessible to poor.        

I went for a field visit to Indore which was very beneficial as I got to see the 

functioning of a full BRT system. There I met Shri Sanjay Dubey, Divisional 

Commissioner, Indore and Shri Sandeep Soni, CEO, Atal Indore city transport 

service limited. Following are the details of the field visit- 

1. Central median lanes have been used in Indore BRT system because it has many 

benefits over the kerb side bus lanes. If we provide kerb side bus lanes then we 
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have to provide connecting paths to the buildings on the side of the road and this 

will cause delay in the operation of bus. Central bus stations have many benefits. 

1. It uses less infrastructure cost as there has to be only one station instead of two 

stations. 

2. It uses less manpower and less infrastructure add-on cost, like camera 

installation cost, for the same reason as mentioned above. 

3. But it has one disadvantage and that is of acquiring bus fleet. Buses with left side 

doors have to be acquired for central median stations. Initially acquiring bus fleet 

was a major problem but now many companies have started making these buses. 

2. Buses have boarding height of 900 mm. 900 mm boarding height is to comply 

with CDR norms as well as to provide maximum standing space in the bus. It also 

need low maintenance as its suspension is well above the ground. 

3. Central median stations also provide visibility while docking to the drivers and 

hence help in at level boarding. In Indore, sensors have been installed which 

control the opening of station doors i.e doors will only open after sensors ensure 

that bus is properly docked. For more than 2 improper docking bus drivers are 

fined. 

4. GPS live tracking system and CCTV camera system have been installed for the 

better management of the system and it also facilitates centralized control of the 

system. 

5. Wi Trac signaling systems have been installed in Indore.13 Junctions have been 

signalized through Wi Trac on Indore BRTS and 8 median bus stations have been 

signalized through dedicated pedestrians signals. Signals are completely wireless 

and derive power through solar cell. 

6. Till now, 1.25 crore people have used Indore BRT system with no single fatality 

caused by buses. But there have been many accidents in Indore BRT system after 

the High court order which allowed the entry of normal four vehicles in the bus 

only lanes. But now the government has filed a review petition in the high court. 
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7. Old AB corridor has been chosen as corridor for BRT system instead of ring road 

because of potential demand level on the corridor. 

8. For road widening required for implementing BRT system, land acquisition has 

been done through floor area ratio. People have been given permission to raise the 

floors in their buildings as the compensation for taking their lands. 

9. Design of the BRT corridor should be holistic and designing process should 

include all stakeholders – social activists, lawyers etc. 

10. Supervision and implementation should be very good. Like in Indore buses 

were designed for 900 mm boarding height but stations were made for 1000mm 

boarding height. So due to lack of supervision and implementation, cost and time 

for the completion of project increased. 

11. For maintenance, responsibility should be clearly stated. In Indore, stations are 

maintained by Municipal Corporation and bus depot is maintained by a private 

company called CIRCO. 

12. Public outreach is very important in any project in a democracy. In Indore, 

several measures have been taken to reach to the public. Passenger surveys and 

feedbacks were taken in which approximately 7000 forms were collected. 

Transparency has been maintained with the media people. Incident response 

system and call center have been created. Call center are displayed in buses and 

stations. Workshops were also conducted in business houses, schools etc. 

Technology has been used to communicate like android apps have been created. 

13. CNG is not used because of the cooling problems in the buses. 

14. Source of revenue is only ticket collection which gives on an average Rs. 60 

lakhs per month and expenditure is Rs 1 crore per month. So currently there is a 

loss of 40 lakh rupees which is being subsidized by government of Madhya 

Pradesh. 
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 Discussions with mentor 

 Discussions with mentor have been a guiding light for my project. He has been 

very forthcoming in helping me throughout my project.  Following are the details 

of my discussions with mentor- 

 We have discussed the objective of the project- Through this project 

I will find a criterion based on which we have to select the cities that 

can be taken up for BRTS, like total population, density of population 

etc, then identify the criterion for selection of corridors feasible for 

BRTS, then look for seamless multimode transport mobility solution 

on spoke and wheel pattern so that all those who intend to use the 

BRTS can find it convenient to reach BRTS stops and then to their 

places. I should also be designing the corridor from the view point of 

pedestrian, cyclists and two wheelers to make it successful. Then I 

will take the issue of selection of buses, ticketing system, apps to 

facilitate buying of ticket, travelling information etc. 

He guided me on how to go through the field visit of Indore- 

 Questions he told me to ask were- 

1. Why Indore has adopted central median bus lanes? 

2. Why was there so many problems to acquire bus fleet? 

3. How BRT system is being funded? 

4. What are the maintenance issues faced by Indore BRT system? 

5. Why implementation of Indore BRT system took seven years? 

 He told me to meet Shri Sandeep Soni, CEO, Atal Indore city 

transport services limited and asked me to to travel in buses of 

Indore BRT system. 

Several points discussed during field visit to Indore- 

 To concentrate on the Intelligent transport systems and to see the 

benefits of central median bus lanes and central median bus stations. 
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He asked me to make the project from both civil engineering as well 

as financial point of view. 

 To touch upon the concept of Transferrable developmental ratio and 

floor area ratio and to see its usefulness in acquiring land for road 

widening. 

 He told me about some methods being employed for earning 

revenue – making ATM facility in bus stations and revenue through 

advertising. 

 To see what resistance could be faced by future BRT systems and 

give recommendations on the basis of these problems. 
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5. Recommendations, their Scope and Strategy for Implementation 
 

5.1 Recommendation & Scope 

In India, not much progress has been made in BRT systems as of now but many 

are either in planning phase or construction phase. I have identified problems 

that could be faced by future BRT systems in India. After that, I have done gap 

analysis of Delhi BRT system. 

 

Challenges that could be faced by future BRT system in India and 

recommendations: 

 

 Suitability of BRT for city and corridor: First of all, it is very 

important that suitability of BRT for the city as well as for the corridor 

should be checked properly. Corridor selection is very important as it 

will impact various factors like public response to the system, revenue 

collection of the system etc 

Recommendations: 

1. For the selection of city, population and industrial growth should 

be the two major factors. Population of the city should be above 

1 million for city to have BRT system. 

2.   Corridor selection should be based on various factors. But 

factors such as enough projected traffic, present and future 

demand level on the corridor, existing right of way and potential 

for increasing the right of way, the location of building lines and 

land use along the corridor are to be taken into consideration 

definitely.       

 Designing Process: Success of the BRT system depend on its design. A 

faulty design could be major impediment in implementation as well as 

in day to day operations of the system. 

Recommendation:  
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1. Design of the BRT system has to be holistic and every stakeholder 

should be involved in to designing in some or the other way. Like 

a logo designing competition could be held in schools and colleges 

to involve students in the designing process.  

 Implementation: In existing BRT systems in India, a major problem 

has been the poor coordination between implementing agencies which 

has led to cost escalation and extended construction time. Supervision 

during implementation was also seen to be lackadaisical. 

Recommendation: 

1. For a better supervision and coordination between 

implementing agencies, a Special purpose vehicle could be 

formed at the start of the project that will oversee all the 

operations. This SPV should have officials from all the 

implementing agencies.     

  Ensuring Lane discipline: Parking in footpaths and cycleway is a 

common occurrence in India which causes extreme hardships to 

pedestrians and non motorised mode users. Enforcement of BRT lane is 

crucial to ensure safe, reliable and fast travel to passengers. 

Recommendation: 

1. For the enforcement of BRT lane, it should be notified in the 

gazette under applicable laws.  

2. Closed system should be constructed wherever possible and 

lanes should be under CCTV surveillance. 

3. Vehicles violating BRT lanes should be heavily fined and bus 

wardens should be deployed at intersections to check the 

enforcement of BRT lane.  

4. Proper signage should be provided wherever required. 

5. Vehicles parked in footpaths and cycleway should be fined 

heavily and no parking sign should be displayed at  every 200m 

distance.  

6. A DSP rank official from the police should be responsible for 

enforcing lane discipline.  
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 Land acquisition and encroachments: Land acquisition for road 

widening so that BRT could be constructed on the corridor poses a huge 

challenge in the construction phase. Encroachments during 

construction phase and after construction (on footpaths and cycleway) 

have been also observed in existing BRT systems in India. 

Recommendation: 

1. For land acquisition, Transfer of development rights has to be 

used. Transfer of Development Rights (TDR) means making 

available certain amount of additional built up area in lieu of the 

area relinquished or surrendered by the owner of the land, so 

that he can use extra built up area either himself or transfer it to 

another in need of the extra built up area for an agreed sum of 

money. It will minimize the time needed and enable a process for 

acquiring land easy.  

2. To remove encroachments in BRT corridor, a municipal 

corporation official should be assigned particularly for this 

purpose.   

 Revenue leakage: Revenue leakage could be a major problem in India. 

By way of ticketless travels by passengers, huge revenue loss is 

incurred by existing bus services. As the major source of revenue is 

ticketing, containing this loss poses a huge challenge for future BRT 

systems. 

Recommendation: 

1. Automatic fare collection system should be installed at every bus 

stations to eliminate revenue leakage.      

 Communication and outreach: Government has also not made proper 

efforts to inform people about the features, benefits and changes which 

led to public outcry against the system. 

Recommendation: 

1. Workshops should be conducted in business houses, schools, 

colleges to inform people about the benefits of BRT systems. 

2. Transparency with media should be maintained. 
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 Maintaining level of service: Level of Service is a term used to 

represent various qualitative and quantitative parameters of a system 

including but not limited to reliability of operations, comfort, 

convenience, cleanliness, customer service, etc. Maintaining level of 

service is very important to ensure customer satisfaction in the long 

run. 

Recommendation: 

1. Task should be clearly demarcated and a lackadaisical approach 

should be heavily fined. 

2. Surprise inspections should be made by SPV officials to ensure 

highest level of service.   

 Financial sustainability of operations: Like every other public 

transportation system, BRT system is also subsidized by the 

government. But efforts should be made to decrease the financial 

dependency on the government. 

Recommendation: 

1. Advertising and other methods like setting up ATMs should be 

used for earning revenue in the system. 

2. At the time of designing, places should be marked at station for 

advertising and advertising should be kept in mind while 

designing. 

 Feeder System: It should be integrated with the BRT buses to 

maximise the number of passengers in BRT system. 

Recommendations: 

1. City bus services should be linked with BRT stations. Scheduling 

of city buses should be with respect to the timing of BRT buses. 

2. Multi modal parking could also be created at major bus stations to 

increase the ridership.       

 Recruitment and training of manpower: Huge manpower is required 

to maintain the BRTS. Services required are of bus wardens, traffic 

wardens, security guards and supervisors. This manpower has to be 

properly trained and recruited. 
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Recommendations: 

1. Special purpose vehicle should be tasked with the recruitment 

and training of manpower. 

 Minimize congestion on BRT corridor: In existing BRT systems in 

India, major protest against BRT system was by four wheelers and two 

wheeler users. It was mainly because of large queue lengths at 

intersections in normal vehicle lanes. 

Recommendation: 

1. Parallel roads of BRT corridor should be strengthened to divert 

some four wheeler and two wheeler traffic from BRT corridor. 

This can be done by removing encroachments from the roads. 

2. Traffic diversions could also be created at intersections to control 

queue length.    

Gap analysis of Delhi BRT system: 

This system came under huge criticism from both media and public. But to 

understand the ground situation we have to look problem from the different 

angles. The contentious issue is the allocation of 13 feet of 50 feet road on each 

side of divider has been allocated specifically for buses. Now first we have to 

see the need for applying BRT system in Delhi. It already has 21 % of its land 

for roads and there is no scope for expansion of roads now but roads in Delhi 

are choked and over saturated with cars. Now the only way out of this is to 

improve public transport and make it more attractive to people. So with this 

idea BRT system was implemented in Delhi. Now there was no other way but 

to take away these 13 feet from mixed traffic. And it was also justified. After 

taking away 13 feet, frequency increased and 250 buses were plying in a peak 

hour which can carry 250 * 70= 17500 persons per hour per direction(PPHPD) 

if we take the 70 as the capacity of the bus (in BRT system bi articulated buses 

can carry 170-180 people). And other lanes carry at least 3000 persons per 

hour per direction. So it will sum to 20500 persons per hour per direction. 

Now in the normal scenario at least 3000 PPHPD will be travelling in different 

modes and if we take one bus in three minutes then no. of buses in an hour will 

be 20 which will carry only 1400 PPHPD. So in normal scenario around 4400 
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persons per hour per direction is the capacity of the road. In addition to 

increasing capacity this also led to the increased bus ridership, reliable and 

faster travel.   

Now the major problem that we can look into is related to enforcement and 

implementation. Enforcement of the busways by Delhi police is not at all there. 

When I visited an intersection of Delhi BRT system I could not see any 

restriction on the cars and other vehicles to enter the bus lanes. Cars were 

freely entering the bus lanes and thus defeating the purpose of BRT system. 

Implementation has also been bad. Only 5.6 km of stretch was opened in the 

pilot phase which was detrimental as nobody was benefitted from this because 

the average trip length of Delhi is 7-8 km. The corridor was built in south delhi 

where people mostly own cars.  

In addition to these problems, there was a major problem in customer 

services. Passenger information systems were not available which plays an 

important role in reliability. Stations were not of high quality i.e weather 

protected, stylish etc so this couldn’t attract people. Buses used were the 

normal ones which also contributed in BRT system losing its sheen. So it 

ultimately failed to create a metro like atmosphere. 

Signal system has 7 or 8 phasing which led to the long queue lengths in mixed 

traffic lanes at intersections further causing inconvenience to car and two 

vehicle users. 

Recommendations: 

 Formation of a new special purpose vehicle for Delhi BRT system: 

In Delhi the most important step that has to be taken is to form a special purpose 

vehicle for BRT system which should have all the stakeholders as its members. It 

can be formed in the footsteps of Ahmedabad’s and Bogota’s special purpose 

vehicle. In Ahmedabad, it is called “Ahmedabad janmarg limited” and its members 

are-   

1.  Municipal Commissioner, AMC;  

2.  Hon. Mayor;  

3.  Chairman Standing Committee;  
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4.  Leader of Opposition Party;  

5.  Dy. Commissioner BRTS;  

6.  Chairman, AMTS;  

7.  Additional Commissioner of Police (Traffic);  

8.  Chairman/CEO, AUDA;  

9.  Director, Urban Transport, MOUD, Government of India;  

10. One Member of Legislative Assembly representing AMC area;  

11. Principal Secretary or his representative, Urban Development Department;  

12. Principal Secretary or his representative, Department of Finance;  

13. Two urban Transport specialists; and  

14. Two directors from private sector (With contribution to capital). 

 

In Bogota also there is a special purpose vehicle called Transmilenio S.A. which is 

vested with planning, management and control functions. Involving all 

stakeholders leads to better coordination and better planning and hence better 

implementation of the project. Special purpose vehicle in Delhi should be vested 

with planning, management and control functions. In Delhi, police should be the 

member of special purpose vehicle as it is required for better enforcement of lane 

discipline. This is the urgent step that has to be taken to improve the functioning of 

Delhi BRT system. 

 

BRT system should be extended from present 5.6 Km to at least 10km in 

Delhi urgently: 

Present 5.6 km is not benefitting large number of people as the average trip length 

in Delhi is 7-8 Km. So to increase the ridership of Delhi BRT system and garner 

people’s support it is very important to extend this urgently. 

 

Installation of passenger information systems and high quality stations 

should be undertaken in Delhi: 

Passenger information system increases the reliability factor in the passengers and 

reliability is very important to attract passengers. Stations should be weather 

protected and if possible air conditioned, fitted with passenger information 
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systems providing real time data. Thing that should be kept in mind is that BRT 

system has to compete with metro system so these features are very necessary to 

create psychological impact on passengers. 

 

In Delhi, there should be automatic off board fare collection and traffic 

diversion where queue lengths are long should be provided:  

Fare collection system has to be easy and off board so as to facilitate faster travel. 

Traffic diversion should be provided where queue lengths are long so as to 

minimize hardships for motorized vehicles.     

 

In initial phases, public should be given fare exemption to make them aware 

of the benefits of the system:  

This was done in Ahmedabad and Bogota and gave huge return for a small 

investment. First people have to be given a experience of BRT system, of its low 

cost yet safe, comfort and reliable services. Then fare can be charged after 

acclimatising people. 

 

These steps could be taken to improve the BRT system in Delhi. And some 

problems for minority that is those in cars and two wheelers will persist even after 

the implementation of these recommendations. Delhi high court in its judgement 

has captured this situation and it says- 

“Nobody likes to eat bitter things or be pricked with a needle. But when sick, bitter 

medicine has to be consumed or an injection needs to be administered.  A person 

may become sick when a particular body organ is overstressed. Similar is the 

situation of a city. It becomes sick if any system is over-choked.  If roads get  over-

choked,  there  is  bound  to  be traffic  congestion  and  air  pollution  as  also  

individuals  getting  stressed while either idling or moving slowly in cars. They 

must then realize that it is their compulsion to consume the medicine, which may 

be bitter, i.e. use public transport for the reason this is the only long term solution 

to their problem.” (WP(C), 2012) 
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5.2 Flowchart (Strategy) for implementation 

1) Recommendation: Formation of special purpose vehicle for Delhi BRT system 

Scope:  By forming special purpose vehicle, we will make concerned 

government authorities responsible for the performance of BRT system. In 

Delhi, the major problem was with enforcement of lane discipline by police so 

by having traffic police official as a member of special purpose vehicle we will 

make them stakeholder in the performance of BRT system. It will also lead to 

better coordination among various departments responsible for BRT system.  

Flowchart: 

 

 
2) Recommendation: BRT system should be extended from present 5.6 Km to at 

least 10km in Delhi urgently 
Scope: Present 5.6 km is not benefitting large number of people as the average 
trip length in Delhi is 7-8 Km. So to increase the ridership of Delhi BRT system 
and garner people’s support it is very important to extend this urgently. 
Flowchart: 
 

Get approval 
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Government 
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Select the 
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directors and 
prepare a 

guide line for 
the agency 

Send the 
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proposal to 
GNCTD for it 

to be 
implemented
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3) Recommendation: Installation of passenger information systems and high 

quality stations should be undertaken in Delhi 
Scope: Passenger information system increases the reliability factor in the 
passengers and reliability is very important to attract passengers. Thing that 
should be kept in mind is that BRT system has to compete with metro system 
so these features are very necessary to create psychological impact on 
passengers. 
Flowchart:  
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4) Recommendation: In Delhi, there should be automatic off board fare 

collection and traffic diversion where queue lengths are long should be 

provided. 

Scope: Fare collection system has to be easy and off board so as to facilitate 

faster travel. Traffic diversion should be provided where queue lengths are 

long so as to minimize hardships for motorized vehicles. 

Flowchart: 

 

 
5) Recommendation: In initial phases, public should be given fare exemption to 

make them aware of the benefits of the system 

Scope: First people have to be given a experience of BRT system, of its low cost 

yet safe, comfort and reliable services. Then fare can be charged after 

acclimatising people. 

Flowchart: 
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the help of DIMTS 
Ltd.,IIT Delhi and 

Rites  

Outsource the 
installation of  

automatic 
passenger 

information  system 
and  delegate the 
responsibility of 

constructing 
diversion to CPWD



    
 

  
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 60  
  
 

 
 
 
 

  

 

 

 

 

 

 

  

Get approval from 
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Publicize about fare 
exemption  to 
general public 

through  newspapers 
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and  posters.
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6. Suggestions for future work 
 

 Two months are not enough to cover every aspect of such a vast topic. Much work 

needs to be done in future for BRT systems in India.   
 A software could be developed to find a suitable design for different 

cities based on the inputs like corridor width, population density etc. 

 A database of different traffic parameters over years of cities could 

be created so as to make designing process of BRT systems easy and 

reliable.  

 A study could be done on various methods that could be used for 

increasing revenue of BRT systems. 

  A study could also be done on the awareness programs that could be 

done to garner public support for BRT systems.  

 Land acquisition study should be done to propose some feasible 

methods to acquire land for road widening. 

  Study on “Environmental benefits of BRT systems” could also be 

done. 

 Ways on improving signalling systems for BRT should be explored. 
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7. Conclusion  
 

“I have never learned to tune a lute or play upon a harp, but I can take a                         

small and obscure city and raise it to greatness.” 

                                                      -Themistocles, Athenian Statesman, 525-460 BC 

Urban transportation in India is in maximum need of change.  For improving urban 

transportation, government now has to change its focus from cars to mass transit 

systems. Around the world, private car ownership is not only the source of ever 

increasing traffic congestion, but also a growing cause of greenhouse gas 

emissions, air pollution, and mounting social disparities. These problems are 

especially critical in cities. Now instead of making new roads, flyovers and parking 

facilities in urban areas which have their targeted beneficiary as cars, government 

has to work towards the improvement of public transportation otherwise with the 

same policy the future of urban transportation in India is bleak.  

BRT technology is being applied in various cities across India to sustain their 

growth. But still loads of work have to be done to make it effective in India. Making 

BRT is still an art in India as there is no clear set of guidelines by any 

transportation authority on BRT system which makes it difficult to be applied 

extensively. 

BRT system of Ahmedabad and Indore have tremendous potential to create an 

example by solving their transportation problems in a very effective way by using 

a low cost yet high quality bus based mass rapid transit system. Delhi BRT system 

can be improved easily if some concrete steps are taken. 

At last, for any project in a democracy to be successful the most important 

ingredient needed is the political will.        
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“The highest measure of democracy is neither the 

‘extent of freedom’ nor the ‘extent of equality’ but 

rather the highest measure of participation.” 

- A.D. Benoist 

 

Rakshak Foundation creates awareness domestically and internationally 

about the rights and responsibilities of citizens towards the society and 

state. Rakshak engages in and supports social and scientific research on 

public policy and social issues. 
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