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1. Context & Background 
 

The Challenge of India’s Infrastructure 

India is a vast country with complexities that do not 

lend themselves to easy fixes or simple adaptations of 

what might work elsewhere.  Despite increasing world 

prominence and continued economic expansion, 

India’s urban development issues seriously constrain it 

from realizing its full potential at national, regional 

and local levels. 
 

To understand the full scale of this challenge, India’s 

urban population is expected to increase from 377 

million today to over 800 million by 2050, or from 30% 

to 50% of its total population. This means Indian cities 

of all sizes are likely to continue experiencing heavy 

pressure to accommodate growth and improved 

standards and quality of life. 
 

The broad and ongoing critique of India’s urban 

infrastructure tends to focus on problems of 

governance, regulation and finance. These problems 

are real and profound. With some exceptions, these 

urban infrastructure shortcomings are often 

addressed and compensated by an active and vibrant 

formal and informal sector responding to economic 

opportunities in essential services. Unfortunately the 

cumulative outcomes of these efforts do not scale up 

consistently enough to provide the clear benefits that 

come from consistent and predictable service 

reliability. 
 

Undoubtedly, the most pervasive (and resilient) 

positive change can only be achieved when there are 

regional and city scale improvements of public 

infrastructure. In India this cannot be accomplished 

without addressing prevailing governance and 

regulatory systems. Because positive changes in both 

these domains are subject to a host of variables (that 

include deep cultural and political realities), the fullest 

discussion around their reform was excluded from the 

scope of this Expert Round Table. 
 

 

 

 
 

Instead, this round table meeting of experts focused 

on understanding the precise areas where formal and 

informal services relate to public infrastructure and 

the circumstances in which these services could offer 

more. The dialogue focused on assisting systemic 

gains in urban mobility. 

 

Sustainable Urban Mobility 

Improving systemic transport capacity and enhancing 

the “quality of movement” can yield resilient 

outcomes if the effort extends across all modes (i.e. 

types) of movement. Since multi-modal access to jobs 

(economic opportunity), housing and open space are 

correlated and critical issues, round table participants 

were asked to consider all forms of public and private 

transportation (including pedestrian and non-

motorized transport). 
 

To remain relevant this expert round table was 

deliberately organized as a gathering of Indian experts 

on urban mobility. Participants with unique and 

particular national, regional (state) and local expertise 

were identified by the host, led by Dr. T. G. Sitharam 

(CiSTUP) together in consultation with Arun Jain (IFHP) 

and Prof. Dr. Alexander Schmidt (ARUS).  
 

The lead individuals involved in hosting this event are: 
 

Instigator: Arun Jain 

Board Member, IFHP, Copenhagen, Denmark 

Urban Designer & Urban Strategist, Portland, Oregon 

 
Host: Prof. T. G. Sitharam 

Chairman, CiSTUP, Indian Institute of Science 

Bangalore, India 

 
IFHP Partner: Prof. Dr. Alexander Schmidt 

Co-Director ARUS 

University of Duisburg-Essen, Germany 
 

All three of the above have co-authored this report. 
 

http://www.linkedin.com/profile/view?id=22493692&trk=nav_responsive_tab_profile
http://cistup.iisc.ernet.in/
https://www.uni-due.de/urbane-systeme/advanced-research-in-urban-systems_en.shtml
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Motivation 

The IFHP has three motivations behind this effort. 
 

First, to build confidence amongst event participants 

that the Indian urban mobility issue can be addressed 

from fresh perspectives.  Second, to assure 

participants that their collective opinions and 

expertise can, in new formats, reveal new possibilities. 

Lastly, that action oriented ideas with pragmatic and 

creative interventions (respecting current constraints) 

are in fact, possible.   
 

This meeting’s agenda was thus oriented towards: 
 

1. The issues surrounding formal and informal sector 

mobility related infrastructure services 
 

2. The prominent actors and providers in the provision 

of such services 
 

3. The prevailing barriers to scaling up of mobility 

infrastructure and services 
 

4. The easiest and simplest changes that might help 

remove such barriers allowing for scaled up services 

 

Outcomes and Benefits 

The purpose of this effort was to start a spirited 

discussion amongst Indian experts (and inform a 

broader audience) on identifying the small changes 

that can realize disproportionately large positive 

results.  While there was no expectation of complete 

answers, the outcomes did satisfy our broad objective 

of generating positive momentum and generating a 

collective desire to follow up on the dialogue. 
 

From the IFHP perspective, this round table is the first 

step in a deeper engagement on urban development 

issues in India. It remains the IFHP’s hope that these 

discussions will help define specific territories and 

opportunities for dialogue, learning and inspired 

action. We hope the success of this meeting will 

become a template for subsequent efforts (a similar 

Round Table on urban water is being planned for Q4 

of 2014). Through these and related activities the IFHP 

hopes to generate the intellectual focus necessary for 

an international congress in India on rapidly evolving 

urban infrastructure issues (estimated in late 2015).  

 

 

 

 

For ARUS this dialogue brings a practical and real 

world orientation to its ongoing research activities.  
 

This effort also reaffirms CiSTUP’s (the event host and 

lead organizer) leadership in sustainable 

transportation and its special ability to focus and 

broker advanced thinking and outcomes given its high 

national standing on mobility issues.  

 

Finally, it is our hope that invited professionals and 

attendees will be inspired to recognize new 

opportunities, build upon conversations and promote 

new interventions. This event is not just about airing 

problems and untapped potential, but also designed 

to forge new alliances and implement new ideas. 
 

Expert Round Table Discussion Focus  

“What small changes in governance, regulation, 

finance and management could leverage greater 

innovation and service gains in urban mobility”? 
 

The central emphasis of this one day event was to 

collectively understand, identify and elaborate how 

creative and innovative urban mobility services (public 

and private, formal and informal) can be expanded 

and leveraged through modest and strategic changes 

in governance, regulation, education, enforcement, 

finance or management.   
 

This objective was broken down into the following 

three segmented discussions: 
 

1. System Efficiency 

What small interventions will result in substantial 

improvements to system efficiency across modes?   
 

2. Safety and Quality 

Are there specific targeted interventions that will 

improve the safety and quality of street and 

movement experience (including walkability)?  
 

3. Affordability and Access 

How can we keep the cost of mobility accessible 

across all income brackets?  
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Agenda 

The following agenda was followed: 
 

08:30-
09:30 

Registration 

09:30- 
10:15 

Introductions Brief on the day’s agenda, 
ground rules & expectations 

Welcoming statements and context by 
Prof. T.G. Sitharam, CiSTUP, Arun Jain, IFHP 
and Prof. Alexander Schmidt, ARUS 

10:15- 
11:45 

Discussion Round 1: What small 
interventions will result in substantial 
improvements to system efficiency across 
modes?  

11:45- 
12:00 

Tea/Coffee Break  

12:00 – 
13:30 

Discussion Round 2: Are there specific 
targeted interventions that will improve 
the safety and quality of street and 
movement experience (including 
walkability)? 

13:30 – 
14:15 

Lunch: IISc Main Guest House Annex 

4:15 – 
15:45 

Discussion Round 3: How can we keep the 
cost of mobility accessible across all 
income brackets? 

15:45 – 
16:00 

Tea/Coffee Break 

16:00 – 
17:00 

Round Table Concluding Session: 
Summary notes of each discussion 
presented by support team with 
concurrance discussion by round table 
attendees 

17:00 – 
17:45 

Next steps 

 
17:45 – 
18:00 

Honors to round table participants 
Vote of thanks  

  
Institutional Leads & Support Staff 

IFHP        Arun Jain, Board Member 
 

CiSTUP   TG Sitharam, Chairman 

 Jaya Dhindaw 

 Lokesh Hibbani 
 

ARUS      Alexander Schmidt, Co-Director 

 Jan Garde 
 

IIHS (Indian Institute of Human Settlements) 

 Deepak Baindur 
 

Participants  

The following participants attended: 
 

 

Group 1 - Experts 
Ashok Bhattacharjee  

Director, UTTIPEC (Unified Traffic and Transportation 
Infrastructure (Planning and Engineering), Delhi 
Development Authority, New Delhi 
 

S.L. Dhingra 
Professor, Transportation Planning, IIT Bombay, Mumbai 
 

Anjali Mahendra  
Strategy Head, Research & Practice, EMBARQ India, 
Bangalore 

 

Ashwin Mahesh 
Director, MapUnity, Bangalore 
 

Aromar Revi 
Director, IIHS (Indian Institute of Human Settlements), 
Bangalore 
 

Satya Sankaran 
Founding Member, Praja, Bangalore 
Vice President, Appnomic Systems, Bangalore 
 

Group 2 – Innovators 
Amar Desai 
System Engineering, Innovation Projects, Bosch, Bangalore 
 

Vijay Kovvali 
Regional Manager, IBI Group, Bangalore 
 

Vivek Menon 
President, Invicus Prvt. Limited, Bangalore 
 

Greg Moran 
CEO and Co-Founder, Zoom Car Share, Bangalore 
 

Murlidhara Rao 
President, Praja-RAAG, Bangalore 
 

V. Ravichandar 
Founder, Bangalore City Connect Foundation, Bangalore 
Chief Managing Director, Feedback Business consulting, 
Bangalore 
 

Group 3 – Decision Makers 
S. B. Honnur 
Director, Town and Country Planning 
Bangalore Metropolitan Region Development Authority, 
Bangalore 
 

Shamant Kuchangi 
DULT (Directorate of Urban Land Transport), Government 
of Karnataka, Bangalore 
 

Kumar Pushkar 
Director, Innovation Technology  
BMTC (Bangalore Metropolitan Transport Corporation)  
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2. Urban Development in 

Indian Cities 
 

An Overview of Urbanization in India 

In India, urbanization is a consequence of economic 

growth. As long as India’s urban areas remain major 

contributors to its economy, its cities will continue to 

attract and grow. The search for economic 

opportunity and the related expansion of urban 

areas has continued unabated since India’s 

independence (1947) (http://web.wordbank.org). 
 

India’s 2014 population is estimated to be 

1.27 billion (indiaonline). Of this number 377 million 

(29.7%) are urban dwellers living in over 8,000 urban 

centers. This is a 31.8% increase from 2001 (Census 

India 2011, Ministry of Urban Development). In 2011 

India had 3 cities with populations over 10 million 

and 53 cities with populations over 1 million. The 

cities of Mumbai, Delhi, Kolkata, Chennai, Bangalore, 

Hyderabad, Ahmedabad and Pune (in order of size) 

have populations of 5 million or more. (IIHS: Urban 

India 2011: Evidence, Page 13).  
 

By 2031, it is estimated that approximately 40% of 

India’s population will live in urban areas. Some 

estimates project urban India may have as many as 

500 million people by 2021 (Singh, 2012, MoUD, 

2012).  
 

The numbers get worse. Today, approximately 56% 

of India’s urban population lives in slum like 

conditions. Given that the urban population in 

developing countries like India is set to double within 

a single generation, it is clear that developing 

countries will experience a much faster rate of 

urbanization than what is anticipated in the 

developed world. (The United Nations’ ‘State of the 

World Population 2007’ report). 

 
 
 
 
 

 
For all its related challenges, it is important to note 

that this five-fold increase in urbanization has been 

instrumental in increasing India’s GDP. Not only does 

this urban 33% of the country’s total population 

generate two thirds of its GDP, it also contributes 90 

percent of government revenue.  

Clearly such unprecedented urban growth and 

change will require unprecedented responses. 
 

Urbanization Issues Today 

In light of the above it should be no surprise that the 

explosive hyper-growth in Indian cities has created a 

huge strain on their physical infrastructures. Indian 

cities have simply been unable to improve and 

provide new services faster than the demand for 

them has developed. The inability to build and 

maintain essential services like water, sewer, power, 

transportation and ensure a clean and healthy 

environment undermines national and local 

economic gains. The many reasons for this condition 

extend across poor governance, inadequate 

priorities, extreme weather variations and 

overwhelming rural migration rates.  
 

 

“The urbanization of India 
is taking place at a faster rate  
than in the rest of the world” 
 
(Hindustan Times, 2007) 

 

 
 

Impact of Urbanization on Growth 
Source: Indian Ministry of Urban Development 

-5
0
5
10
15
20
25
30

0

10

20

30

40

Percentage of Urban Population

Decadal Growth Rate

http://web.wordbank.org/
http://www.indiaonlinepages.com/population/india-current-population.html
http://www.censusindia.gov.in/2011census/censusinfodashboard/index.html
http://www.censusindia.gov.in/2011census/censusinfodashboard/index.html
http://moud.gov.in/urban_growth
http://iihs.co.in/wp-content/uploads/2013/12/IUC-Book.pdf
http://iihs.co.in/wp-content/uploads/2013/12/IUC-Book.pdf
http://www.unfpa.org/webdav/site/global/shared/documents/publications/2007/695_filename_sowp2007_eng.pdf
http://www.unfpa.org/webdav/site/global/shared/documents/publications/2007/695_filename_sowp2007_eng.pdf
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The structural constraints caused by the nature and 

pace of urbanization are amplified by challenges in 

implementation. 
 

The broad spectrum of India’s urbanization 

challenges include: housing shortages (over 170 

million in urban India live in slums), poor 

infrastructure (I.e. poor access to water, energy and 

inadequate transport systems) as well as ongoing 

rapid environmental deterioration. (Census India 

2011). 

 

The size and scale of prevailing conditions indicate 

that improving basic needs and providing a better 

quality of life for India’s growing urban population are 

likely to remain an ongoing major challenge for some 

time. 
 

Urban Mobility in India 

Despite the above shortcomings, India’s transport 

infrastructure is large, complex and diverse. Its 

extensive rail, road, port and aviation networks cater 

to the mobility needs of more than a billion people. 

Without it India could not be the world’s third largest 

economy.  
 

The transportation landscape across urban India is 

varied and erratic, yet changing rapidly. Large scale 

(mass) transportation options in urban India are 

largely managed and operated by its public sector. 

With only some exceptions, services have not kept up 

with demand. A 2008 study (Report on Urban Indian 

Infrastructure, 2011, Page 57, box 2.9) suggests the 

share of public transport in 2008 was 22% and 

decreasing.  Of the 78 cities in India of over 0.5 million 

population, only 20 had public bus services in 2009.   

 

The two biggest systemic constraints to national, 

regional and local transportation in India are: 
 

 Inadequate resources: Like many cities around 
the world, Indian urban centers do not have 
adequate financing mechanisms to underwrite 
the planning, acquisition, design, construction, 
management and maintenance of comprehensive 
transportation needs and networks.  
 

 A skewed bias favoring vehicles, not people: 
System level (integrated) movement efficiency is 

best realized when all movement (public and 
private) is planned, designed and implemented as 
an integrated system with user convenience in 
mind. Currently, multiple and competing 
authorities across movement modes constrain the 
national, regional and local transportation 
network’s collective ability to satisfy needs. 
(http://web.wordbank.org).  

 

Private entrepreneurs (in both the formal and 

informal sectors) have seen business opportunities in 

the government’s failure to maintain both adequate 

service coverage and acceptable ridership conditions. 

This “Intermediate Public Transport” (IPT) sector 

consists of unorganized and unregulated service 

providers using taxis, motorized auto-rickshaws, cycle 

rickshaws, three wheeler shared carriers (tempos), 

 
 

Elements of a good transport system  
Source: CiSTUP IISC, Bangalore 

 
 

Crush conditions on public buses 
Source: CiSTUP 

http://www.censusindia.gov.in/2011-Documents/Slum-26-09-13.pdf
http://www.censusindia.gov.in/2011-Documents/Slum-26-09-13.pdf
http://www.niua.org/projects/hpec/finalreport-hpec.pdf
http://www.niua.org/projects/hpec/finalreport-hpec.pdf
http://web.wordbank.org/
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mini-buses and similarly adapted private vehicles. 

Their unregulated nature and lack of coordination 

with other mobility options results in highly unreliable 

levels of service quality. 
 

Even today, public suburban rail services are found 

only in six Indian cities (Mumbai, Kolkata, Pune, 

Chennai, Hyderabad and Delhi). Although collectively, 

they serve over 7.25 million daily commuters, they 

are largely unsafe and suffer from overcrowding. 
 

Metro systems (i.e. rapid transit systems) are 

relatively recent and exist in Kolkata and Delhi.  New 

systems are being actively developed in Bangalore, 

Chennai, Hyderabad, Kochi, Jaipur and Mumbai.  The 

Delhi Metro is well regarded. Its 190 km network 

efficiently serves 2.5 million commuters daily. (Delhi 

Metro, About Delhi Metro). 

 

Shortcomings in public transport and infrastructure 

continue to push large numbers of urban dwellers 

towards the use of private vehicles. Although India 

ranks very low (164th in 2012) in the number of cars 

per urban dweller (i.e. 12 cars per 1,000 people), four 

wheeled vehicles occupy a major percentage (80%) of 

India’s urban roadways. This 80% constitutes just 15% 

of the total number of people in motion. 
 

Consequently, despite the rapid growth of car 

ownership and use in India, the vast majority of urban 

movement (85%) continues to use public (and 

shared/IPT) transport. This suggests the larger 

challenge (and opportunity) for this 85% 

predominantly non-car segment of commuters is to 

improve service quality and provide better travel 

options for them. Such strategies are more likely to 

limit their migration to personal vehicles.   
 

Although the challenge to wean commuters away 

from private cars shared across the world, the scale 

and potential to pre-empt attaining developed 

country levels of private vehicle ownership and 

prolific use in urban India remains possible. Success in 

doing so will help overcome: 
 
 

 Congestion: Inadequate road and parking space. 
 

 Energy consumption: Cheap alternatives to fossil 
fuels remain elusive. 

 

 Emissions: 40% of all CO2 emissions come from 
road transport. 
 

 Pollution: Increasing air pollution and noise are 
adversely impacting health. 
 

 Safety and security:  Road fatalities are suffered 
most by pedestrians and bicyclists. 

 

The biggest barriers to the above are inconsistencies 

and a failure to integrate across jurisdictions, 

transportation options (modes) and transportation 

networks (Sitharam 2011).  A poor understanding of 

the financing and operational limitations of services 

also hinder the ability to pursue creative solutions. 

Better data and metrics would help evaluate the 

success and failure of efforts. 
 

Prospects for Sustainable Transport 
in India 

All of the above challenges are not surprising in an 

economically and socially disparate, high density, 

populated and rapidly developing democratic nation. 

Technical expediencies are subject to varying public 

forces and private interests. Governance and 

regulation cannot be idealized quickly. Balancing the 

need for growth against the need for restraint and 

moderated consumption are difficult in a country with 

a rapidly growing middle class. 
 

Despite these realities, there are governmental 

agencies, non-profits (NGO’s), concerned citizens and 

people in authority that do attempt to strike the right 

balances.  Although the size of the problem tends to 

outstrip their efforts, initiatives around growing 

concerns are increasingly visible. 

 
 

Delhi Metro 
Source: CiSTUP 

 

http://www.delhimetrorail.com/project_updates.aspx
http://www.delhimetrorail.com/project_updates.aspx
http://delhimetrorail.info/AboutDelhiMetro.aspx
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National transport Initiatives 

In 2005 the Government of India’s Ministry of Urban 

Development launched a major urban development 

initiative called the Jawaharlal Nehru National Urban 

Renewal Mission (JNNURM). Its specific objective is 

‘to create economically productive, efficient, 

equitable and responsive cities’. Since its inception 

the JNNURM has provided financial assistance to 

cities for specific project planning, development and 

implementation for projects.  These include: water 

supply, sewerage, drainage, solid waste, urban 

transport, urban renewal, heritage preservation and 

slum improvement.  
 

In concert with the National Urban Transport Policy 

this initiative has provided urban transportation 

planning in India some direction and focus. The 

recommendations of “Working Group on Urban 

Transport for 12th Five Year Plan” have also helped 

underscore the need for a safe, affordable and 

sustainable urban transportation infrastructure. 
 

The policies framed by the Ministry of Urban 

Development (MoUD) offer the following 

primary guidance for sustainable urban 

transport: 

 Integrated use of land and transport planning 
and equitable allocation of road space 

 

 Enhanced use of public transport through 
establishment of quality focused, multi-modal 
and technology-advanced public transport 
systems such as monorails, elevated sky-bus 
among others 

 

 Introduction of intelligent transport systems for 
traffic management 

 

 Enhanced quality and optimized pricing of public 
transport 
 

 Effective regulatory mechanisms to allow level 
playing field for all operators 
 

 Pollution control through establishment of 
infrastructure for use of cleaner technologies 
such as electric trolley buses and other non-
motorized modes of transport 

 

Sources: (MoUD, 2008, Planning Commission, 2008) 
 

Some examples of key developments emanating 

from these policy directives include the following: 

 

1. Initiatives such as the provisioning for funding for buses 

for urban transport in special stimulus packages are 

being implemented to incentivize the spread of bus 

based public transport systems. These include the 

Ahmedabad Bus Rapid Transit System (BRTS), a new city 

bus service in Indore (which did not have a public 

transportation a system until 2006) using 104 buses run 

by a special purpose vehicle (SPV), and a new bus 

service in Surat started in 2008 and carrying nearly 

70,000 passengers daily.   
 

2. The National Urban Transport Policy focuses on 

developing a more formal and inclusive role for IPT to 

enable better infrastructure for IPT services and ensure 

standardization of the policy and regulatory 

environment in which they currently operate. 
 

3. The evolution of a Public Private Partnership (PPP) 

model in the Hyderabad and Mumbai metro systems is 

a positive development that will help reduce the 

financial burden on the government and add 

accountability.  This approach has made the Rapid 

MetroRail in Gurgaon India's first fully privately 

financed metro link. 
 

Influences on this Expert Round Table 

This expert round table has sought to capitalize the 

ideas of the more aware and motivated individuals, 

institutions and entities. In pitting innovators against 

experts and decision makers, the intent has been to 

identify the easier interventions that are most likely 

to bear the biggest desired outcomes. The following 

initiatives were identified in advance of this meeting: 
 

 The Center for Infrastructure, Sustainable 
Transportation and Urban Planning (CiSTUP)  

 The MapUnity initiative 

 Bangalore City Connect Foundation 

 Robert Bosch 

 Zoom Car Sharing 

 Praja Commuter Rail initiative 

 B-Trac traffic monitoring  

 The Namma Bicycle initiative 

 DULT walkable transit station area development 
initiatives 

 BMTC Innovation Initiative 
 

These initiatives are evidence that innovation is 

indeed possible within the current constraints. 

http://jnnurm.nic.in/
http://moud.gov.in/sites/upload_files/moud/files/pdf/TransportPolicy.pdf
http://moud.gov.in/policies
http://www.ahmedabadbrts.com/web/index.html
http://www.citybusindore.com/brts.htm
https://www.suratmunicipal.gov.in/BRTS/
https://www.suratmunicipal.gov.in/BRTS/
http://hmr.gov.in/Home.html
http://www.reliancemumbaimetro.com/
http://www.rapidmetrogurgaon.com/
http://www.rapidmetrogurgaon.com/
http://www.rapidmetrogurgaon.com/
file:///C:/Users/Arun/Documents/3-Ongoing%20Institutional/1-IFHP/G-India%20Initiative/Bangalore%20Expert%20Round%20Table/Wrap%20up%20document/mapunity.in
http://www.bangalorecityconnect.org/
http://www.boschindia.com/
http://www.zoomcar.in/
http://praja.in/
http://www.bangaloretrafficpolice.gov.in/
http://www.nammacycle.in/
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3. Urban Development & 

Mobility in Bangalore 
 

History of Urbanization in Bangalore  

Bangalore is the administrative, industrial and 

cultural capital of the South Indian State of 

Karnataka. It is also known as “Bengaluru”. 
 

Bangalore was first settled in 860 AD with the 

construction of the Begur Temple. The earliest 

references of Bangalore are found in ninth century 

stone inscriptions. With the eventual rise of the 

Kingdom of Mysore in 1537 King Kempe Gowda built 

a fort there. The nearby city of Mysore remained the 

state capital until the British Commissioner Cubbon 

moved the administrative seat to Bangalore in the 

1840’s due to its pleasant climate and location. 
 

After locating the British military garrison to 

Bangalore the city became the largest city in the 

State of Karnataka. Until about 30 years ago it 

remained a quiet and pleasant city with nationally 

respected universities and research laboratories. 

 

Since then Bangalore has grown from a small city, 

known for its parks and green spaces and referred to 

as the “Garden City” into a global center for high-

tech industry. Now one of the world’s fastest 

growing cities, Bangalore continues to experience 

the consequences of poorly managed expansion.  
 

Bangalore enjoys a favorable climate and a socially 

diverse cosmopolitan ambience. The City has earned 

the titles of “IT Hub of Asia” and “Silicon Valley of 

India”. The IT based formal sector accounts for 15% 

of its economy, while the informal sector contributes 

60 to 70%. 
 

Consequently, Bangalore has rapidly motorized 

outgrowing its transport infrastructure. 

Congestion threatens the quality of life of all its 

inhabitants and the city’s ability to attract and 

sustain new business. 

 

Efforts to upgrade the City’s infrastructure continue 

and are oriented towards improving transport 

networks, creating new public amenities, better 

logistics along with appropriately located new 

affordable housing options. These needs are 

reflected in the city’s Draft Master Plan 2015 (BDA).  
 

Bangalore Today  

Preliminary estimates from India’s 2011 Census mark 

Bangalore’s population as 9.5 million. The current 

estimated population (2014) is 10.17 million. 

(indiaonline).  
 

Bangalore’s Metropolitan Area is 1,307 sq. km (Vision 

Document of the Bangalore Master Plan 2015). This 

positions Bangalore as India’s third largest city, with a 

population density of 7,500 people/sq.km. It is also 

the 5th most populous metropolitan area in India. 

(The Registrar General & Census Commissioner, India, 2012, 

Press Information Bureau, Government of India, 2011). It is 

important to note that the current population of 

Bangalore has already exceeded the 2011 Census’ 

2025 population projections (Nagaraj, 2013). 
 

 
 

Bangalore by Zone 
Source: Bing Images 

 
 

http://www.indiaonlinepages.com/population/bangalore-population.html
http://www.bdabangalore.org/Masterplan2015.html
http://www.bdabangalore.org/Masterplan2015.html
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Year Population Growth Rate 

1951 780,000 91% 

1961 1,207,000 55% 

1971 1,654,000 37% 

1981 2,930,000 77% 

1991 4,130,000 41% 

2001 5,101,000 24% 

2011 8,426,000 65% 

2025 9,845,000        17%* 

2030 11,880,000 11%* 

2050 15,000,000 38%* 

2011 Census Projections * Projected 
 

Bangalore’s Mobility Patterns 

Over the past two decades, Bangalore has expanded 

outward in all directions from its central core. 

Commute patterns today vary depending upon the 

location of housing and employment. Bangalore’s 

central core contains the largest hubs for informal 

economic activity and small-scale manufacturing. 

The core’s organization and urban pattern is not 

capable of accommodating the spatial needs of 

technology companies.  

 

These constraints have caused the city’s two most 

prominent technology development clusters, 

Electronic City and Whitefield to develop 20 km 

outside the city core (starting in the 1980’s). This 

shift in employment concentration has, in effect, 

altered old commute patterns and skewed the 

original design and intent of the existing road and 

transportation network.  

 

In response to this decentralization of the core the 

Bangalore Metropolitan Regional Development 

Authority (BMRDA) has proposed a ring of satellite 

townships (i.e. Bidadi, Ramanagara, Sathanur, Solur 

and Nandagudi) to address larger regional needs 

and efficiencies.  
 

These developments have caused slum and squatter 

settlements (the sources of cheap labor) to remain 

concentrated on the city fringes (Hayashi, 2007). 

Since the main industrial areas of Bangalore are on 

the north and north-west portions of the city, 

mobility patterns throughout the metropolitan area 

are now completely dispersed in all directions. 
 

The highest concentrations of residential homes (26 

- 40%) are found in the Northern, Southern and 

Eastern parts of Bangalore. The lowest distribution 

(2-3%) are in the West and Central areas of 

Bangalore (ICICI, 2008). Areas in the North, North-

west, West, South, South-east and East of 

Bangalore’s central core have been identified as 

attractive territories for new residential 

development. Currently, planners consider the 

central core of Bangalore constrained for large scale 

and new residential growth (ICICI, 2011, page 12). 

   

Traffic Mode Split 

Mode of Transport Modal Share 

 2003 2009 2011 

Public Transport (Bus) 41% 41% 30% 

2 wheelers 30% 30% 21% 

Cars 4% 5% 5% 

Bicycles 2% 2% 4% 

Walking 17% 16% 35% 

Other (para-transit, auto-

rickshaw, taxi etc.) 
6% 6% 5% 

 

 Bangalore’s change in mode split  
Source: DMRCL, 2003 World Business Council for 

Sustainable Development 2009, CCTS, 2011 

 

Bangalore’s transport options (modes) consist of: 

motorized two-wheelers, automobiles (cars) and 

public transport (comprising mainly of buses), three 

wheelers (auto rickshaws) and taxis. Some 

employers also run shuttle buses for their 

employees.  Over 62 km of the Indian rail network 

runs through Bangalore.  This could be used for 

commuter rail services (Praja).  Feasibility for a 

commuter rail system and mono rail are being 

considered.  
 

Construction of a new metro rail transit system 

(MRTS) started in 2003.  The first phase of this 

system began operating in 2011.  
 

As seen in the mode split table, cars, two wheeled 

vehicles (motorized) and para-transit are only used 

http://www.indiaenvironmentportal.org.in/files/Prof-Hayashi-report-august.pdf
http://www.icicihfc.com/property_pdfs/Bangalore.pdf
http://www.icicihfc.com/property_pdfs/Eve%20Bangalore.pdf
http://praja.in/en/nammarailu
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by 31% of the total population. There has been a 

steady decline in the use of public transport. This 

trend will continue unless a progressively better and 

more reliable (higher quality) public transport 

system can be developed. Assuming this is possible, 

authorities continue to project a change in favor of 

public transportation. (RITES, 2011). 

 

Vehicle Population 

During the last 30 years the total number of vehicles 

has increased by 20 times in Bangalore. While there 

is no conviction that this trend can be stopped, 

there are hopes that it may be better managed. It is 

significant that even today over 38% of the city’s 

population does not own a vehicle. This segment 

relies upon walking, public transportation and other 

means. (Source: DMRC, 2003 survey). This is 

undoubtedly aided by the Bangalore Metropolitan 

Transport Corporation (BMTC) which runs a 

comprehensive bus service serving almost all areas 

of the city.  
 

Road Network 

Bangalore’s transport network is ring-radial in 

layout. Ten intercity roads cut across its 

metropolitan area. Major arterial roads have a 

right-of-way (ROW) less than 25 m (except on the 

outer ring road) and cannot be physically expanded 

(DMRC, 2003). Major highway proposals have been 

developed in combination with ring and peripheral 

roads.  These considerations have not resulted in 

any substantial improvements to traffic congestion. 
 
 

Mode of Transport Unit Cost per Km. 

Public Transport (Bus) 1.00 

Public Transport (Deluxe Bus) 3.90 

Two Wheeler (motorized) 1.50 

Bangalore Metro 1.70 

Cars 3.80 

Para-transit, auto-rickshaw +  11.00 
 

Commuter Travel Cost 
 

Source: www.mybmtc.com, http://www.taxiautofare.com, bmrc.co.in 

 
 
 
 
 
 

Dominant Mobility Issues 

Bangalore’s road network is at capacity.  

Vehicle/Capacity ratios on most of roads are greater 

than 1 (i.e. congested) (http://ngtsip.pbworks.com).  

Further, overall traffic speed is about 13.5 km/hour 

during peak hours. A household travel survey 

indicates most of these trips are work related (RITES, 

2011). The average trip length is 12-13 km. However 

for some industrial and technology related jobs this 

commute is 25 km (World Business Council for 

Sustainable Development, 2009). Clearly, investments in 

road infrastructure have not been able to cope with 

the rate of increase in cars. This is seen in the 

current congestion levels and rise in road accident 

rates (Hayashi, 2007). More importantly, there are 

few viable alternatives to the use of private vehicles. 

 

The lack of efficient and attractive public transport 

alternatives has led to a sharp increase in the 

number of personal vehicles.  Today, these vehicles 

(especially motorized two wheelers) constitute more 

than 70% of the total vehicles on the road. Over the 

past decade up to 10% of public transport trips have 

been lost to two-wheelers and cars.  This, despite 

the Bangalore Metropolitan Transport Corporation’s 

(BMTC) being rated one of the best operators in the 

country. The overcrowded public transport 

company, runs an extensive network of buses but 

cannot provide a high enough level of service in 

terms of comfort and punctuality to wean 

commuters away from private vehicles.  

 

The city’s local transit services are not coordinated 

with other transit options. Further, poor 

management and organization undermine the 

existing carrying capacity of the roads (Hayashi, 2007).  

Often, areas in relative proximity have no direct links 

between them despite demand. Many land use and 

development efficiencies could be realized if 

currently inaccessible areas were made transit 

friendly. Facilitating “last Mile” (kilometer) 

connections would go a long way in helping 

commuters rely less on personal vehicles. (Deccan 

Herald, July 14, 2013). 

 

 

http://www.mybmtc.com/
http://www.taxiautofare.com/
http://ngtsip.pbworks.com/
http://cistup.iisc.ernet.in/Demo/cistup/pdf/laxmi/fr.pdf
http://cistup.iisc.ernet.in/Demo/cistup/pdf/laxmi/fr.pdf
http://www.indiaenvironmentportal.org.in/files/Prof-Hayashi-report-august.pdf
http://www.indiaenvironmentportal.org.in/files/Prof-Hayashi-report-august.pdf
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Summary of Mobility Issues 

Mobility patterns in Bangalore are dispersed and 

inconsistently addressed. Although 75% of the city 

continues to rely upon public methods and means 

of travel, the infrastructure necessary for them to 

be assured of safe, reliable, affordable and efficient 

travel is not convincing. The current reliance on 

public transport is then purely one of economic 

necessity. As income levels rise, this transit riding 

segment of the population is at high risk of choosing 

a personal vehicle when one becomes affordable. 

This, despite the persistent evidence that commute 

times using personal vehicles continue to 

deteriorate.  

 

Although the cost of travel by public transport and 

Bangalore Metro is substantially cheaper than the 

cost of travel by automobiles and local 

transportation services, there is much convincing to 

do to assure system reliability. Bangalore will be 

well-served if it is able to retain as high a 

percentage of its transit ridership as possible. This 

suggests that ongoing efforts to do so are essential.  
 

 

 

  

 
 

Road Congestion  
Source: CiSTUP 
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4. Expert Round Table 
 

Introductions & Opening Discussion 

Dr. Sitharam, Prof. Jain and Prof. Schmidt began with 

context and introductions.  Each respectively 

explained their role in organizing, instigating and 

partnering this round table of experts.  Arun Jain in 

his role as Board Member of the International 

Federation of Housing and Planning (IFHP) elaborated 

the institutions desire to be an instigator of action 

oriented understanding and confidence building on 

targeted urban development issues by national 

(Indian) experts. He reiterated the IFHP’s pleasure in 

providing an international platform for each 

participant’s experience and views. 
 

After brief introductions participants noted the 

following constraints in implementing mobility 

related improvements in Indian cities: 
 

 Governance: Government entities are 
protectionist and territorial. This prevents 
innovation and integration between departments 
and jurisdictions.   

 

 Ideal models such as the Singapore Land Transit 
Authority are difficult to implement because 
Bangalore’s governance structure does not have 
the same complete authority as the SLTA to 
make strategic and overriding decisions.  

 

 
 

 

 
 

 More expertise is required (despite the positive 
influences of CiSTUP, DULT, Embarq and City 
Connect) because there is a serious competency 
gap amongst department officials. Non-
threatening ways of overcoming these gaps are 
needed (in order to work within the constraints 
of the current system). 

 

 Government accountability is superseded by the 

slavish pursuit of due process. 
 

 Not enough desire to get the right data. Reliance 
on better data as a basis for informing problems 
and formulating better interventions and 
solutions is needed. (e.g. if Chennai finds a high 

percentage of walking trips as part of its mode split, 
then this data becomes a basis for better sidewalks). 

 

 Not enough awareness on how the poor travel. 
Decision makers are unaware on how the poor 
struggle with transportation decisions in the face 
of system inefficiencies and limitations. 
 

 Modify driver behavior.  Insurance companies 
should join together with government to 
penalize poor driver behavior (i.e. share data and 
agree in principal). 
 

 Use technology to assign accountability.  Use 
data to identify who or what needs targeted 
intervention.  
 

 Better use of idle assets.  Consider the use of 
undeveloped or underutilized surface areas as 
intermediate parking areas.  Shared parking 
mechanisms are more effective. 
 

 Better informatics (bi/tri lingual signs on transit) 
 

 Capitalize on crowd sourcing.  Allow private 
citizens to generate their own initiatives. 
Encourage all to contribute towards making their 
city better.  Allow others to create economic 
rewards for contributing. 

 

 Improve spatial planning. Create a Bangalore 
spatial information center as a reference for 
research, debate, planning and action. 

 

The above provocations set the tone to pursue each 

of the three questions posed to the participants. 

 

  

 

Dr. T. G. Sitharam’s opening comments 
Source: CiSTUP 
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Question 1: System Efficiency 

What small interventions will result in 

substantial improvements to system efficiency 

across modes?   
 

Considerations: unified ticketing, multi-modal hubs, 

carpooling, flow management, better street design, 

redesigned street circulation patterns, congestion 

management, automation, parking management… 

 

Summary 

In this first discussion, innovators offered the most 

suggestions. Experts concurred with many of their 

points.  Decision makers endorsed many of the 

system level improvements and points made on 

pricing and incentives.  There was broad agreement 

on the need for better informatics and public 

transport improvements.  
 

Potential Governance Improvements  

1. A single coordinating and governing 
transportation authority that directs public and 
private efforts at the metropolitan system level 
would make a huge improvement to urban 
mobility. Participants felt that in Bangalore, the 
DULT (the Directorate of Urban and Land 
Transport) was best placed to take on this role in 
the State of Karnataka. Both experts and 
innovators suggested that a full-time senior state 
administrative position be assigned for all 
transportation matters. 

 

Potential Regulatory Improvements 

1. The government should not take upon itself the 
sole burden of providing all public transport 
services. Private companies should be allowed to 
partner and provide competent alternatives, fill 
service gaps and add to the overall number of 
movement choices. 

 

2. Change regulations to make violator data public, 
or at least allow such data to become available to 
private insurance companies. This will amplify the 
financial consequences of bad driving behavior 
(i.e. increased insurance premiums for violators). 

 

3. Allow public transit entities to keep the revenue 

they generate (without sharing it with the Central 

Government or other entities). This will give them 

more resources to realize desired outcomes. 

 
 

 

Potential Finance Improvements 

1. Wherever possible revenue collection should be 
automated and streamlined. 

 

2. Allow agencies with activities that generate 
revenue (including fines) to keep all such 
revenues so they can reinvest in helping the 
transport system become more robust.  This will 
have a positive and cumulative impact. 

 

Potential Management Improvements 

There was broad consensus that the overall 
transportation network across modes (types of 
movement) could be better managed.  Suggestions 
covered a wide spectrum of areas. 
 

1. Unified ticketing (with virtual collection options) 
will streamline movement and revenue. 

 

2. Better data gathering and information sharing 
(locations and online) will improve traffic flow. 

 

3. Strategic (selected) separation of traffic by 
type/mode (i.e. dedicated streets, not just lanes) 
will greatly improve flow and management. 

 

4. Enhanced infrastructure for pedestrians and 
bicycles will greatly improve “last mile” 
accessibility and facilitate mixed mode travel. 

 

5. Shared parking will decongest constrained areas 
and provide new revenue sources. 

 

6. Financial incentives for those who create 

efficiencies and provide enhanced service will 

accelerate enhanced outcomes. Initiate rewards 

for those who follow desired practices. In parallel, 

establish disincentives and enforce (financial) 

consequences for those who violate rules. 
 

7. Capture the creative suggestions of users (crowd 
sourcing). Commit management infrastructure 
and resources to implement the best ideas. 

 

Innovators also suggested: 

1. Better marketing of transport services and 
products will help make desired behaviors and 
outcomes more attractive and pervasive. 

 

2. More robust partnerships with individuals, NGO’s, 
public and private companies, institutions and 
other networks will help promote, underwrite 
and create shared and vested interest in effective 
transportation service options. 
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Question 2: Safety & Quality  

Are there specific targeted interventions that 

will improve the safety and quality of street and 

movement experience (including walkability)?  
 

Considerations: improved “safe” street design, mode 

separation, shared civic responsibility, landscape 

design, store front design, art, lighting, enforcement, 

pollution management… 
 

Summary 

This discussion was pointed. Experts and Innovators 

dwelt on a mix of improved standards, partnering as 

well as better planning and implementation. 

Innovators emphasized environmental and health 

monitoring and the need to beautify public streets 

and spaces. 
 

Potential Governance Improvements 

1. The current tendering process by the 
government undermines safety and quality.  
Government agencies should not only 
coordinate internally within their departments to 
assure all design needs (criteria) and necessary 
consistencies are addressed, but also ensure the 
tendering process itself has the means of 
verifying if pre-established standards are 
satisfied. 

 

Potential Regulatory Improvements 

1. Streets do not currently have adequate design 
standards that meet the needs of all of its users. 
Current regulations need to be modified to cover 
the full range of complex street design criteria. 
Management and maintenance considerations 
also need to be embedded into their design and 
implementation. Not all streets need or should 
be identical, so the flexibility to accommodate 
local variations depending upon need and 
location specific character is also needed. 

 

2. A system of safety and quality assurance audits 
should be institutionalized to cover each stage of 
a project’s implementation (i.e. pre-design to on-
site completion). 

 

3. A better system and traffic flow management 
means and methods are needed for all modes 
(i.e. starting from pedestrians up to private vehicles). 

 

 

Potential Finance Improvements 

1. Costs related to the design, implementation, 
management and maintenance of transport 
infrastructure must be conceptualized at the 
earliest stages. For example, the financial 
mechanisms to ensure long-term quality and 
safety need to be conceived and built into road 
design. This means the development of a 
comprehensive financial strategy involving as 
many stakeholders and financially obligated 
partners as possible is desirable. 

 

Potential Management Improvements 

Streets need to function effectively for all needs, be 

attractive, user friendly as well as cost effective to 

manage and maintain. 
 

This means a range of user-sensitive factors (i.e. 

social, economic, infrastructural, environmental and 

mobility concerns) need to be integrated into the 

design, engineering and maintenance of streets. 

Some of this can be achieved by: 
 

1. Institutionalizing non-motorized traffic (i.e. 
bicycles and pedestrians) as a legitimate and 
equal category for street design (i.e. not a 
secondary benefit).  

 

2. Incorporating women’s (and other ignored user 
group’s) safety concerns and input early into the 
street design and management process. 

 

3. Incorporating handicapped accessibility and 
uniformity of standards as a baseline design 
standard. 

 

4. Being children and school sensitive. 
 

5. Elevating the goal of making streets reliable, safe 
and of high quality into an established standard. 

 

6. Not being afraid to test street designs, get 
stakeholder feedback and crowd source to 
obtain and implement the best ideas. 
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Question 3: Affordability & Access 

How can we keep the cost of mobility accessible 

across all income brackets? 
 

Considerations: cost averaged pricing, unified 

transit operations, revenue generation, land use 

changes, last-mile services non-motorized 

vehicle/bicycle paths and design, pedestrian 

oriented design and safety, para-transit, integration 

of public and private transport services, incentive 

based discount mechanisms… 
 

Summary 

The discussion in this session was dominated by 

experts.  Following a broad spectrum of issues, 

focus was most placed on linking bigger land use 

and development incentives and satisfying “last 

mile” needs.  The general theme was that since 

subsidies were inevitable, they should be deployed 

in a manner that would help the most and with a 

view to increasing overall mobility across the entire 

metropolitan transport network. 
 

Potential Governance Improvements 

1. The current governance structure should adapt 
to create better revenue generating and cost 
management partnerships with service 
providers and stakeholder groups. Appropriate 
State and City government authorities should 
also consider cost management mechanisms 
designed to share cost and create shared 
interest and benefit (to the extent possible). 

 

2. Transit service providers should also consider it 
in their financial interest to develop tools for 
commuters that help them use constrained 
transit provider assets in the most efficient 
way. 

 

Potential Regulatory Improvements 

1. Regulatory structures should be modified to 
allow financial incentives in partnership with 
private interests. Revenue from these shared 
sources should be retained for improved 
services and new transportation related 
improvements. 

 
 

 
Potential Finance Improvements 

1. Diversify revenue sources and collection for 
public transit services.  They need not be 
directly from riders if larger and more diverse 
indirect collection mechanisms are permissible 
(through changes in regulatory statutes). For 
example portions of development fees could 
directly go to transportation agencies (or a 
governing body) with the express purpose of 
improving public transport related 
infrastructure and conditions for the areas 
being developed. 

 

Potential Management Improvements 

1. New revenue and operating models that 
reposition various transportation modes for 
high volume short trip runs could help 
decongest main streets and address ‘last mile” 
inadequacies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: a full transcript of the proceedings and 

deliberations are available separately. 
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5. Recommendations & Actions 
 

Recommendations 
The basis for this expert round table was the 

question:  
 

“What small changes in governance, regulation, 

finance and management could leverage greater 

innovation and service gains in urban mobility”? 
 

The expert round table’s response across all three 

questions is summarized as follows:  
 

Potential Governance Improvements 

1. A single coordinating and governing 
transportation authority that directs public and 
private efforts at the metropolitan system level 
would make a huge improvement to urban 
mobility. Participants felt that in Bangalore, the 
DULT (the Directorate of Urban and Land 
Transport) was best placed to take on this role in 
the State of Karnataka. It was also suggested by 
both experts and innovators that a full-time 
senior state administrative position be assigned 
for all transportation matters. 

 

2. The current tendering process by the government 
undermines safety and quality.  Government 
agencies should not only coordinate internally 
within their departments to assure all design 
needs (criteria) and necessary consistencies are 
addressed, but also ensure the tendering process 
itself has the means of verifying if pre-established 
standards are satisfied.  

 

3. The current governance structure should adapt to 
create better revenue generating and cost 
management partnerships with service providers 
and stakeholder groups. Appropriate State and 
City government authorities should also consider 
cost management mechanisms designed to share 
cost and create shared interest and benefit (to 
the extent possible). 

 

4. Transit service providers should also consider it in 
their financial interest to develop tools for 
commuters that help them use constrained 
transit provider assets in the most efficient way. 

 

 

 

 

 

Potential Regulatory Improvements 

1. The government should not take upon itself the 
sole burden of providing all public transport 
services. Private companies should be allowed to 
partner and provide competent alternatives, fill 
service gaps and add to the overall number of 
movement choices. 

 

2. Change regulations to make violator data public, 
or at least allow such data to become available to 
private insurance companies. This will amplify the 
financial consequences of bad driving behavior 
(i.e. increased insurance premiums for violators). 

 

3. Allow public transit entities to keep the revenue 
they generate (without sharing it with the Central 
Government or other entities). This will give them 
more resources to realize desired outcomes. 

 

4. Streets do not currently have adequate design 
standards that meet the needs of all of its users. 
Current regulations need to be modified to cover 
the full range of complex street design criteria. 
Management and maintenance considerations 
also need to be embedded into their design and 
implementation. Not all streets need or should be 
identical, so the flexibility to accommodate local 
variations depending upon need and location 
specific character is also needed. 

 

5. A system of safety and quality assurance audits 
should be institutionalized to cover each stage of 
a project’s implementation (i.e. pre-design to on-
site completion). 

 

6. Better system and traffic flow management 
means and methods are needed for all modes (i.e. 

starting from pedestrians up to private vehicles). 
 

7. Regulatory structures should be modified to allow 
financial incentives in partnership with private 
interests. Revenue from these shared sources 
should be retained for improved services and 
new transportation related improvements. 
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Potential Finance Improvements 

1. Wherever possible revenue collection should be 
streamlined and automated. 

 

2. Allow agencies with activities that generate 
revenue (including fines) to keep all such 
revenues so they can reinvest in helping the 
transport system become more robust.  This will 
have a positive and cumulative impact. 

 

3. Costs related to the design, implementation, 
management and maintenance of transport 
infrastructure must be conceptualized at the 
earliest stages. For example, the financial 
mechanisms to ensure long-term quality and 
safety need to be conceived and built into road 
design. This means development of a 
comprehensive financial strategy involving as 
many stakeholders and financially obligated 
partners as possible is desirable. 

 

4. Diversify revenue sources and collection for public 
transit services.  They need not be directly from 
riders if larger and more diverse indirect 
collection mechanisms are permissible (through 
changes in regulatory statutes). For example 
portions of development fees could directly go to 
transportation agencies (or a governing body) 
with the express purpose of improving public 
transport related infrastructure and conditions for 
the areas being developed. 

 

Potential Management Improvements 

1. Unified ticketing (with virtual collection options) 
will streamline movement and revenue. 

 

2. Better data gathering and information sharing (at 
physical locations and online) will improve traffic 
flow. 

 

3. Strategic separation of traffic by type/mode (i.e. 
dedicated streets, not just lanes) will greatly 
improve flow and management. 

 

4. Enhanced infrastructure for pedestrians and 
bicycles will greatly improve “last mile” 
accessibility and facilitate mixed mode travel. 

 

5. Shared parking will decongest constrained areas 
while providing new public and private revenue 
sources. 

 

6. Financial incentives for those who create 
efficiencies and provide enhanced service will 

accelerate enhanced outcomes. Initiate rewards 
for those who follow desired practices. In parallel, 
establish disincentives and enforce (financial) 
consequences for those who violate rules. 

 

7. The creative suggestions of users should be 
captured (crowd sourcing). Management 
infrastructure and resources to implement the 
best ideas should be ready to respond. 

 

8. Better marketing of transport services and 
products will help make desired behaviors and 
outcomes more attractive. 

 

9. More robust partnerships with individuals, NGO’s, 
public and private companies, institutions and 
other networks will help promote, underwrite and 
create shared and vested interest in effective 
transportation service options. 

 

10. Streets need to function effectively for all needs, 
be attractive, user friendly as well as cost 
effective to manage and maintain. 

 

11. This means all of the above considerations (i.e. 
social, economic, infrastructural, environmental 
and mobility) need to be integrated into the 
design, engineering and maintenance of streets. 
Some of this can be achieved by: 

 

12. Institutionalizing non-motorized traffic (i.e. 
bicycles and pedestrians) as a legitimate and 
equal category for street design (i.e. not a 
secondary benefit).  

 

13. Incorporating women’s (and other ignored user 
group’s) safety concerns and input early into the 
street design and management process. 

 

14. Incorporating handicapped accessibility and 
uniformity of standards as a baseline design 
standard. 

 

15. Being children and school sensitive. 
 

16. Elevating the goal of making streets reliable, safe 
and of high quality into an established standard. 

 

17. Not being afraid to test street designs, get 
stakeholder feedback and crowd source to obtain 
and implement the best ideas. 

 

18. New revenue and operating models that 
reposition various transportation modes for high 
volume short trip runs could help decongest main 
streets and address ‘last mile” inadequacies. 
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Actions 
The following specific actions draw upon the 

recommendations and discussions with the 

participants during and after the expert round table.  

They are only preliminary concept ideas that will 

need more discussion and refinement before they 

become possible.  Nevertheless, they offer some 

directions for future coordinated action.  The reader 

should focus on the broad intent and less the details. 

 

 
 

Open source image: internet 

 

Action 1  
Creation of a center for transportation data and 

information (e.g. Bangalore Mobility Information 

Platform – BMIP)  
 

Purpose 

A recurring observation (primarily by the innovator 

group) during the round table discussions was the 

poor ability to access transportation related metrics 

and real-time data. Further inquiry revealed that 

although such transportation data is available, a 

credible and reliable public source to manage, 

maintain and distribute it does not exist. 
 

This shared realization and collective sense of need 

requires a single lead institution to be the collector, 

processor, and distributor of such data.  This entity 

should have the authority to establish appropriate 

protocols and develop evolving means and methods 

to ensure the data is reliable and consistent.  

 

 

 

Value 

Transportation schedules and services across modes 

(i.e. between buses, taxis and auto-rickshaws etc.) in 

Bangalore is largely uncoordinated. Within each 

system (say bus services) the ability to stick to a 

predictable schedule remains challenging.   
 

Better methods and means to collect and share data 

within and across various transport services in more 

consistent ways is ongoing (e.g. DULT, CiSTUP).  

However, until now reliable access to credible data 

necessary to help service operators and the public 

remains elusive.  Existing data needed to create these 

tools remains erratic in coverage and delivery. Data 

that exists is found to be in inconsistent formats and 

compartmentalized across various sources. 
 

Creating a single clearing house for real time baseline 

data that can be used by public and private entities 

alike will foster confidence in developing reliable 

transportation service related tools. Investments in 

these efforts will then be easier to build upon. 
 

Participants 

Currently the DULT is leading an effort to consolidate 

data from diverse agencies and sources.  It is working 

with CiSTUP to bring consistency to the data and set 

up reliable protocols for consistent future data 

collection and use.  Once past data is reconciled, a 

mechanism for new and real time data is needed for 

open use and regular distribution. 

 

Such a mechanism may include other partners 

knowledgeable in data gathering, processing and 

distribution.  Institutions such as the IIHS and Embarq 

might be able to contribute and share both data 

burdens and responsibilities.   
 

Conceptual structure 

Regardless of its composition, the lead organization 

setting up verifiable sources for data sets must have 

open and robust data protocols and formats. This lead 

entity would also create a reliable management, 

maintenance and distribution mechanism for data 

that can be dynamically scaled up as needed. This 

would be done in collaboration with the proposed 
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center’s partners and others.  The system would be 

designed from the start to become the most reliable 

public and private sector resource for transportation 

data in the Bangalore metropolitan urban area.  
 

Once the system is established and institutionalized, it 

could then be spun off to become its own institution 

or entity. 
 

Action 2 

Creation of a public web portal for transportation in 

Bangalore (e.g. “Mobility Information and 

Communication Platform” – MICP) 
 

Purpose 

To comprehend transportation choices and use all 

available options in the best way, commuters in cities 

need easy-to-understand choices. This means 

improvements to infrastructure must be 

supplemented with easy to access information about 

the prevailing transportation options. 
 

This effort would be integrated into or compliment 

the current ITS Master Plan for Bangalore (BTIC). It 

involves the creation an online portal accessible by all 

mobile devices and visual terminals. It would convey 

personal mobility choices in easy to comprehend 

formats. The graphic interface of this utility or “app” 

would be tri-lingual, accessible to all (i.e. sensitive to 

disabled users) and link with other mapping sources.  
 

Value 

This utility would be designed to serve the over 4 

million daily commuters in Bangalore. It would 

provide real time options across all modes and 

dynamically adjust to changing traffic conditions. 
 

This proposed portal would also act as a data and 

information bridge between government agencies, 

institutions and the public. Predictive analytics will 

relate usage patterns and conditions to identify where 

targeted improvements will make the most impact.  
 

Participants 

 ARUS 

 CiSTUP 

 App developers (to be determined) 

 Funding sources (to be determined) 

Conceptual Structure 

The proposed portal will require either the creation of 

a new database or the ability to tap into an adequate 

existing one. To be effective, Bangalore must be 

willing to commit to a growing infrastructure across 

mobility platforms and find consistent ways in which 

to dynamically capture the metrics each mobility 

choice generates. 
 

Action 3* 

Creation of an Expert Committee on “Urban 

Development and Mobility” (ECUDM) to advise the 

Directorate of Urban Land and Transport (DULT), 

Government of Karnataka (specifically for the city of 

Bangalore). 
 

Purpose 

A recurring observation during the round table was 

that the diversity and complexity of urban 

development and mobility issues are intimately 

linked.  Both require regular and multi-disciplinary 

coordination. Creating an advisory body capable of 

informing the Ministry of Transport and various 

related departments having a role in urban 

development would allow for more intelligent 

assessment of the relative trade-offs of decisions 

made in any related area. For example, would a 

change in zoning stress the transportation 

infrastructure serving the area, or would a new Metro 

stop require new land use conceptualization of the 

areas around it? Involving the right entities early and 

having mechanisms to address the issues is important 

to create manageable outcomes. 
 

At an early stage this proposed committee would 

address issues including those in contention and 

conflict between urban development and urban 

mobility concerns. This committee would advise 

municipal decision-making bodies on issues related to 

the planning and implementation of projects of 

integrated urban and transport development.  
 

Value  

This committee’s value would be in providing a 

reliable basis for decision-making at the local level.  It 

would also aid decision making and implementation 

responsibility for relevant competent authorities. 
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Ideally it should have a public component. It would be 

a workgroup oriented towards municipal decision-

making on issues related to the planning and 

implementation of integrated urban and transport 

development projects.  It would have the 

endorsement (and possible oversight) of the 

Karnataka Chief Minister and Chief Secretary of the 

State. Such an entity would also be a resource to the 

Directorate of Urban Land and Transport (DULT). This 

means it will have the capacity to answer particular 

questions on priorities and the technical 

implementation of individual measures. 
 

Participants (potential) 

 Directorate of Urban Land Transport (DULT) 

 Government of Karnataka, Bangalore 

 Centre for Infrastructure, Sustainable 

Transportation and Urban Planning (CiSTUP) 

 Indian Institute of Human Settlements (IHS), 

Bangalore 

 Araujo, Bangalore 

 EMBARQ India, Bangalore 

 Bangalore Metropolitan Region Development 

Authority 

 CSTEP 

 BBMP 

 Bangalore University 
 

Conceptual Structure  

 This proposed Expert Committee would be an 

interdisciplinary, local operating task force and 

consist of a group of experts in urban transport 

and urban development and urban planning, 

innovators and decision makers. 
 

 The proposed Expert Committee would consist of 

no more than 15 – 20 members. At least half of 

them would have a permanent membership 

forming the working group’s core. Depending on 

the issue, other experts may be included. 
 

 A prominent technical expert together with a top 

government bureaucrat will lead and direct the 

Expert Committee (i.e. scheduling, preparation, 

post processing). 
 

 The establishment, composition and duration of 

the Expert Committee would re-evaluate its 

composition periodically to ensure continued 

relevancy. As a tentative model the Committee 

might convene at least four times a year with 

additional sessions added as needed.   
 

 The committee would also undertake public 

meetings allowing stakeholder participation.  This 

may take the form of urban forums, in which the 

progress of projects is regularly informed 

incorporating feedback. 
 

Action 4* 

Trans-national research cooperation on urban 

mobility between ARUS and Indian research 

institutes. 
 

Purpose 

Germany and India have had a very close and 

successful cooperation in science and research for 

many decades. Although there are many 

collaborations underwriting such exchanges, each 

lack a particular emphasis and focus on urban 

planning and development issues.   
 

This new area of emphasis could tap into the current 

Indo-German research program through the Federal 

German Ministry of Education and Research and the 

Government of India’s Department of Science and 

Technology.  This is currently being implemented 

through the Indo-German Centre for Science and 

Technology (IGCST - established in New Delhi in 

2011) as a joint collaborative effort.  
 

The Federal German Ministry of Education and 

Research (BMBF) already funds environmental and 

sustainability research on the Indo-German project 

"Megacities - research for the sustainable 

development of the megacities of tomorrow". This 

effort sees the urbanizing edges of cities as 

"Laboratories” to be studied so as to develop better 

approaches to manage growth in more sustainable 

ways. This includes transportation impacts. To 

remain consistent, this proposed action must actively 

pursue relevant funding for research collaboration in 

related areas during the year. 

 

 

 

* This action is proposed by ARUS (Advanced Research in 

Urban Systems), University of Duisburg-Essen 
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Proposals would be oriented specifically to the urban 

development needs and interests of Bangalore and 

emphasize transportation infrastructure issues. 
 

Value  

Although the basic conditions in both countries are 

different, some of the transportation challenges 

observed in German cities can be identified with in 

Indian cities. There are mobility and urban 

development lessons to be learnt from the Indian 

experience in Germany too. Funded research, and 

cooperation between both countries can and should 

be deepened to enhance scientific exchanges and 

encourage the scientific talent of both countries. This 

is particularly relevant if rapid advances in 

transportation infrastructure and movement 

efficiencies in Indian cities can be realized.  It would 

be particularly useful to learn from and pre-

emptively avoid the many transportation related 

struggles Germany has had and continues to deal 

with. 
 

Participants  

 Federal German Ministry of Education and 

Research (BMBF) 

 Centre for Infrastructure, Sustainable 

Transportation and Urban Planning (CiSTUP), 

Indian Institute of Sciences, Bangalore, India 

 Indian Institute of Human Settlements (IHS), 

Bangalore 

 Advanced Research in Urban Systems (REES), 

University of Duisburg-Essen, Essen, Germany 

 Other research centers in India 
 

Conceptual Structure  

In conjunction with partners from science, industry 

and policy makers, interdisciplinary teams of Indian 

and German researchers could develop unique and 

application-oriented solutions for the complex 

problems of urban development and mobility in the 

cities of both countries. 

 
 
 
 
 
 
 

 

Concluding Comments 

All of the above recommendations (in the 

areas of: governance, regulatory, finance 

and management) and the four identified 

actions are possible to achieve. The biggest 

likely barriers in doing so will come in trying 

to institutionalize each intervention and 

make each approach part of a normal 

“business as usual” routine. 
 

Each effort requires momentum, a common 

interest and will of many. Incentives and 

endorsement from the top are essential.  

 

Finally success will be largely depend upon 

the will of each participant and their ability 

to harness institutional capacity to advance 

each suggestion and related idea. 
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