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Abstract - India is experiencing rapid urbanization and 

personalized two- wheelers account for the largest 

proportion of all registered vehicles in India. With 

limited funding, most of the public transport facilities are 

used far beyond their design capacity leading to 

deteriorated levels of service for all users. This has 

resulted in alarming levels of traffic congestion, air 

pollution, noise pollution, road accidents and decreased 

physical activity. Considering development of the Indian 

urban sector as the backdrop, GoI in April 2006 

announced a National Urban Transport Policy (NUTP). 

The policy focuses on the need to “move people – not 

vehicles” and ensure safe, affordable, quick, 

comfortable, reliable and sustainable access for the 

growing number of city residents. To sustain with the 

increasing need for urban mass transit mobility various 

cities in India are now following the best practices in the 

world. The Jawaharlal Nehru National Urban Renewal 

Mission (JNNURM) which aims to encourage reforms 

and fast track planned development in 63 cities does 

consider projects in the field of urban, public transport. 

BRTS proposals are in various stages of appraisal and 

implementation in Ahmedabad, Bhopal, Delhi, Indore, 

Jaipur, Pune and Vadodara. But the question is whether 

BRTS is a feasible solution for all Indian metro cities and 

the investment in BRTS corridor is really justifiable or 

not. This paper is challenging feasibility and economic 

viability of BRTS in context of medium scale Indian 

Metro cities. 
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I. INTRODUCTION 

 
India is experiencing rapid urbanization. According to 

a recent study, the population of Indian cities will grow 

from an estimated 340 million in 2008 to 590 million 

by 2030 (McKinsey & Company 2010). Rapid 

population growth, urbanization, suburban sprawl, 

rising incomes, and sharply climbing, motor vehicle 

ownership, especially two-wheelers have led to a 

transport crisis in Indian cities (Pucher et al. 2007). 

This has resulted in alarming levels of congestion, air 

pollution, noise, traffic and decreased physical 

activity. All these factors have a negative impact on 

population health. 

As stated by Akshay Mani, Madhav Pai, Rishi 

Aggarwal, current urban transport trends in Indian 

cities are leading to broader sustainability challenges 

for people and the environment, in terms of increasing 

emissions and road fatalities. An analysis of literature 

on urban transport trends in India reveals a shift away 

from public transport and non-motorized transport 

(NMT). Some key observations are presented below. 

With rapid urbanization, urban transport demand in 

India continues to grow. Population rise in Indian, 

bringing enormous growth in urban travel demand. It 

is projected that total daily passenger trips in 87 major 

urban centers in India will more than double from 

around 229 million in 2007 to around 482 million in 

2031 (MoUD 2008). 

According to industry data from the Society of Indian 

Automobile. Manufacturers (SIAM), India’s private 

motor vehicle market (motorized two-wheelers and 

cars) grew by more than 85 percent between financial 

year 2003-04 and 2009-10 , at an average annual 

growth rate of close to 11 percent. Rapid economic 

growth, rising per capita incomes, ease of consumer 

financing options, and favourable government policies 

toward the automotive sector will still continue to 

drive an unprecedented increase in private motor 

vehicle ownership and usage in India (Economy 

Watch 2011; India Reports 2011). 

Public transport mode shares declined in Indian cities 

(20-70% decline in different size cities) between 1994 

and 2007. This can be attributed to the inability of 

public transport services to keep pace with rising 
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demand and to maintain high quality of service. Mode 

shares of NMT modes (walking and especially 

cycling) have declined in Indian cities. Cycling mode 

shares in cities have come down from an average of 30 

percent in 1994 to less than 11 percent in 2007, 

attributed to an increase in average trip lengths as a 

result of urban sprawl, inadequate facilities for 

cycling, and easy availability of motor vehicles. 

City commuters are increasingly using IPT, including 

auto-rickshaws, as the primary mode for their daily 

commutes in cities. As stated in the National Urban 

Transport Policy (NUTP), launched in April 2006 by 

the Ministry of Urban Development, Government of 

India (MoUD, 2006), the deteriorating quality of 

public transport in many cities has led commuters to 

shift to IPT for daily commutes. 

 

II. COMPARATIVE STUDY OF 

INTERNATIONAL PUBLIC TRANSPORT 

REFORMS 

 

Three world cities London (Europe), Sao Paulo (Latin 

America) and Seoul (Asia), each on a different 

continent, stand out as success stories in bus transport 

reform. Bus karo a guidebook, British high 

commission, New Delhi and EMBARQ summarized 

the city wise performance of public bus systems in 

these cities. The report outcomes pointed out that the 

success of all the three public transportation reforms 

in London, Sao Paulo and Seoul is mainly because of 

sufficient fleet size, routes and service reliability. 

Access to mass transit become easier for commuters 

due to integrated transport planning which leads to 

travel mode shift from private to public transport. 

Exclusive bus lanes and intelligent services added 

travel time saving and convenience which are the 

additional benefits of the system. Moreover, these 

countries have adopted strict traffic regulation and 

parking policies to curtail use of personalized vehicles, 

hence it can be summarized that only introduction of 

exclusive bus lanes in a limited area is not a solution 

for improvement in transit ridership but overall 

integrated planning is essential.  

 

III. COMPARATIVE STUDY OF FOUR MAJOR 

INDIAN CITIES   

 

A comparative study has also been carried out for four 

cities Ahmedabad, Mumbai, Indore and Banglore by 

EMBARQ India, summary of which highlighted that 

from all the four cities, Banglore and Mumbai cities 

are having a comparatively good share of public bus 

transportation in comparison with Ahmedabad and 

Indore cities even though BRTS is not proposed for 

any of the cities. Share of Public transport buses is 

remarkably low in Indore city which may be due to 

lower fleet size. It is a fact that larger fleet size can 

offer more reliable, frequent and accessible services 

which leads to higher percentage share of public 

transport mode, which is not possible in case of costly 

and limited length of BRTS corridor. 

IV. BUS RAPID TRANSIT SYSTEM POPULAR 

TREND FOR INDIAN METRO CITIES 

 

Bus rapid transit (BRT) is a term applied to a variety 

of public transportation systems using buses to provide 

faster, more efficient service than an ordinary bus line. 

The goal of these systems is to approach the service 

quality of rail transit while still enjoying the cost 

savings and flexibility of bus transit. Following are the 

highlighted benefits of BRTS stated in various 

literature. The sited benefits of BRTS are savings in 

travel time vehicle and operating cost, reduction in 

accidents, increased ridership, improved safety and 

revenue generation through advertisement at BRTS 

corridors and terminals.  

 

V. USER RANKING FOR FACTORS 

GOVERNING TRAVEL MODE CHOICE 

 

The main objective of decision makers behind BRTS 

initiative for Indian metro cities is increases in 

ridership through savings in travel time. To evaluate 

commuters’ behaviour, their mode selection pattern 

and preferences in choice of travel mode, the 

household survey has been conducted for the 

Vadodara urban area. Information obtained from 

household survey has been analysed carefully and 

impact of various factors in choice of travel mode has 

been presented here in Table – 4. 

Important variables responsible for mode choice 

behaviour have been identified and sample population 

included in pilot survey have been asked to rank 

various variables based on their own preferences, as 

one of the most important variable and 10 for the least. 

Out of all the variables travel time, travel cost, number 

of transfers, convenience and flexibility and comfort-

http://en.wikipedia.org/wiki/Public_transportation
http://en.wikipedia.org/wiki/Bus
http://en.wikipedia.org/wiki/Rail_transit
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cleanliness have got maximum rankings between 1-5 

(Refer figure- 1), while other variables viz., sending 

kids to school, irregular working hours etc. have been 

given less priority by most of the commuters. ((Refer 

figure- 2). 

 

Table -1 Descriptive statistics of variable rankings based on commuters’ response 
Sr No Variable Name Mean Mode Frequency 

of Mode

Lower 

Quartile

Upper 

Quartile

Percentile 

10.00000

Percentile 

90.00000

Travel Time 4.855072 3.000000 18 1.000000 5.00000 1.000000 7.00000

Travel cost 5.144928 2.000000 15 2.000000 5.00000 1.000000 9.00000

Number of Transfer 5.594203 3.000000 14 2.000000 6.00000 1.000000 8.00000

Convenience and flexibility 5.289855 1.000000 14 2.000000 6.00000 1.000000 8.00000

Comfortable and cleanliness 5.884058 2.000000 12 2.000000 7.00000 1.000000 8.00000

Personal status and privacy 8.246377 8.000000 18 5.000000 8.00000 3.000000 10.00000

Stress 7.173913 7.000000 14 4.000000 8.00000 2.000000 9.00000

Safety 6.376812 1.000000 13 2.000000 8.00000 1.000000 9.00000

Send kids to school 9.695652 9.000000 25 8.000000 10.00000 5.000000 10.00000

Irregular of working hours 9.347826 10.00000 26 7.000000 10.00000 4.000000 10.00000  

 
Figure -1 commuters ranking for most important variable (Ranking between 1-5) 

 
Figure -2 commuters ranking for most important variable (Ranking between 6-10) 
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As per commuters ranking for the variables 

responsible for choice of travel mode out of 10 

variables convenience, flexibility and journey comfort 

variables received equal importance as travel time and 

travel cost. Based on users’ preference,  while 

designing urban transport services rather than focusing 

only on travel time and cost savings  equal attention 

must be paid towards journey comfort, flexibility and 

convenience in the use of the mode by maximum 

number of urban residents,  

 

VI. FEASIBILITY CHALLENGES AND 

ECONOMIC VIABILITY OF BRTS ESPECIALLY 

FOR MEDIUM SCALE INDIAN METRO CITIES 

 

The increasing need for urban mass transit mobility is 

now being addressed by various cities in India, 

following the best practices in the world. The 

Jawaharlal Nehru National Urban Renewal Mission 

(JNNURM) which aims to encourage reforms and fast 

track planned development in 63 cities does consider 

projects in the field of urban, public transport. BRTS 

proposals are in various stages of appraisal and 

implementation in Ahmedabad, Bhopal, Delhi, Indore, 

Jaipur, Pune and Vadodara. Table -3 shows summary 

on BRTS in Indian cities. But the question is whether 

BRTS is a feasible solution for all Indian metro cities 

and the investment in BRTS corridor is really 

justifiable or not. Following challenges have been 

identified for success of BTRS projects which need to 

be addressed prior to implementation. 

1. As per earlier justification and the NUTP 

guidelines as a thumb rule  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 is required. Based on the study findings, 

is it not viable to invest for increase in fleet size, 

frequency, quality of buses and number of routes 

prior to invest for the development of BRTS 

corridors?  

2. If the level of congestion is not very high as 

shown in figure -3 then there is not much 

difference in travel time saving on 

implementation of exclusive bus lane. And, in 

such case whether implementation of the 

dedicated bus lane is justifiable?  

3. The majority of urban city route networks are 

having varying road widths from 9 meter at city 

centre to 30 meter at peripheral roads and up to 40 

meter at ring roads, in that limited road width 

situation is it viable to cater development of the 

exclusive BRT corridor as shown in figure-4? 

And if implemented, shifting of cars and two 

wheelers onto the narrow lane will not aggravate 

traffic congestion? 

4. Is there sufficient road space available for other 

commuters after implementation of BRTS 

corridor, if urban service providers are not in a 

position to solve road side unauthorized parking 

problems? ( Refer figure -5) 

5. Is there any remarkable travel time savings if 

BRTS is not provided with grade separation, and 

priority signals? ( Refer figure -6) 

6. Is the huge investment on BRTS viable only if 

limited commuters within a buffer of 600 meter to 

1 km walking distance near to BRTS corridor i.e 

only 1% to 2% commuters of urban area are 

getting direct access to BRTS in the absences of 

integrated feeder service?  

7. Based on analysis shown in figure – 7 still modal 

share of Ahmedabad BRTS is very less against 

investment, so, in actual  

8. Implementation of BRTS corridor really going to 

help in shifting commuters’ travel mode from 

private to public transport?  

9. Expenditure and earning report of public transport 

buses in four major Indian cities shown in figure 

– 8 clearly represents that in all the cities bus 

operations are running either at no-profit no loss 

or at significant losses though there is no 

significant investment in infrastructure, so BRTS 

can be an economically viable solution? 

10. Is there any solution of traffic problem arises 

during construction of BRTS corridor for a 

number of years in different phases?  

11. Can the implementation of BRTS challenge 

access and egress time of public transport mode 

with respect to personalised mode of transport, 

which is one of the most important factors in 

choosing a travel mode rather than in vehicle time 

especially when the services are for limited 

stretch? 
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Figure -3 – BRTS through dedicated lane 

 

 
Figure -4 – BRTS corridor 

 
Figure -5– Road side parking 

 

 
Figure -6 – BRTS at intersection 

 
Source : Bus karo a guidebook, EMBARQ India 

Figure – 7 Administrative findings of transit agencies 

 

 

 
Source : Bus karo a guidebook, EMBARQ India 

Figure – 8 Expenditure and earning report of public 

transport buses 

 

SUMMARY 

 

It is concluded from the above study that BRTS is one 

of the initiative towards sustainable urban 

transportation solutions, but there should not be 

similar types of solutions for all categories of urban 

areas without considering the existing road network, 

traffic pattern and transportation situations in the city. 

Though savings in in-vehicle travel time can be 

achieved through the exclusive BRTS corridor, overall 

convenience and travel time (access, egress and in-

vehicle) of personalized vehicles cannot be challenged 

without increasing fleet size, routes and stops. With 

the implementation of BRTS Shifting of services like 

electricity poles and tree cutting, relocation of existing 

bus queue shelters would also need to be considered 
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which is being ignored in some of the detailed project 

reports. From the above research it could be 

summarised that for smaller size metro cities instead 

of investing in construction of the exclusive corridor 

for BRTS government should invest on transport 

services and infrastructure based on commuters’ 

demand. Introduction of 12-14 seater minibuses with 

5 minute frequency on all major routes of  urban area 

can better serve the purpose of  shifting commuters’ 

travel mode from personalised to public transport. 

 

REFERENCE 

 

[1] Abhijit Lokre (2013), " Surat Bus Rapid Transit 

System ",  International conference connect karo, 

EMBARQ, India 

[2] Akshay Mani, Madhav Pai, Rishi Aggarwal, 

“Sustainable Urban Transport in India Role of the 

Auto-rickshaw Sector”, World resouInstitute, 

EMBARQ, India. 

[3] Anjali Mahendra, Veronica Conti, Madhav Pai, 

Lakshmi Rajagopalan (2014), “Integrating health 

benefits into transportation planning and policy in 

India” EMBARQ India. 

[4] Bus karo a guidebook on bus planning & 

operations, British high commission, New Delhi 

and EMBARQ India 

[5] Bus Rapid Transit - In Indian Cities, an online 

report 

[6] Dario Hidalgo, Madhav Pai, Aileen Carrigan, 

Amit Bhatt, Benjamin Owen (2012), “National 

Investment in Urban Transport, Shakti sustainable 

energy foundation. 

[7] Executive summary: Ahmedabad Bus Rapid 

Transit: Phase-1, Ahmedabad Municipal 

Corporation. 

[8] Nipa Desai & Vashi B D (2007) Optimization & 

privatization of city bus network using GIS: a case 

study of Vadodara city in Gujarat state, Indian 

Road Congress (IRC) Volume 69 Part-2 , Paper 

No: 543 

[9] Nipa  Desai & Joshi G J (2011) Urban public bus 

transportation scenario and observed modal shift 

in last three decades using revealed preference 

data: A case study of Vadodara city in Gujarat 

state”, National conference SUTRIMS-11 

organised by Sardar Vallabbhai National Institute 

of Technology. 

[10] Nipa Desai & Joshi G J (2013) Geographical and 

cultural variations in factors affecting travel mode 

choice: An analysis of travelers’ behaviour, 

Indian Journal of transport management, Vol. 37, 

page 1-20.  

[11] Desai, Nipa A., and G. J. Joshi. "Database 

Development Approach and Survey Design for 

Travel Mode Shift Behavior Study with Respect 

to Mass Transit in a Metropolitan 

Context." Transportation in Developing 

Economies 2.2 (2016): 20. 

[12] Prof. H.M. Shivanand Swamy (2013), “BRTS 

Association of Indian & Asian cities and 

Ahmedabad BRTS", International conference 

connect karo, EMBARQ, India. 

[13] Pucher, John, Nisha Korattyswaropam, Neha 

Mittal, and Neena Ittyerah.(2005) “Urban 

transport crisis in India.” Transport Policy no. 12 

(3):185-198. 

[14] Quinet, E & Vickerman, R (2004), Principlesof 

Transport Economics, Northampton, 

Massachusetts, Edward Elgar. 

[15] Rajat Rastogi, (2010) Willingness to shift to 

walking or bicycling to access suburban rail: Case 

study of Mumbai, India, Journal of Urban 

Planning and Development, Vol. 136, No. 1, 

March 1, ASCE. 

[16] Rastogi R and Krishna Rao, K. V. (2009) 

Segmentation analysis of commuters accessing 

transit: Mumbai study, Journal of Transportation 

Engineering, Vol. 135, No. 8, August 1, ASCE. 

[17] Transforming City Bus Transport in India through 

Financial Assistance for Bus Procurement under 

JnNURM, booklet by Ministry of Urban 

development. 

[18] Vadodara BRTS, 1st Asia BRTS conference 

(2012), CEPT University, Ahmedabad. 

[19] World Health Organization. 2009b. Regional 

Report on Status of Road. New Delhi: World 

Health Organization

 


