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What do we want from our cities !
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We need Mobility for all !
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What do we See”?
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Efficiency

Congestion in Bangalore costs the city approximately Rs. 7,600
Crore per Year in lost economic output and excessive fuel use

This is ~5% of the city’s GDP

Sources:
Verma, A. and Rahul, T.M. (2013) “Economic Impact of non-motorised transport in Inidan Cities”, Research in Transportation Economics 38(1)

Mckinsey Global Institute, (2011), “Mapping the Economic Power of Cities”
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Safety

120,000 people die due to road traffic accidents annually (highest
in the world)

Nearly 50% of these are pedestrians and other non-motorised
transport users in million-plus cities

Traffic accidents are the #1 cause of death amongst males aged
18-35

Sources:
WHO (2012) “Global status on Road Safety” D

NCRBI Annual Accident Database 5
India



Safety
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Right to Breathe !
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Challenges

Population Growth- 300 million additional people by 2030

Increasing motorization -- Private motorized transport

accounts for less than one-third of trips reported by C40 cities,
but contributes to 73 percent of GHG emissions.

Traffic safety - By 2030, traffic fatalities are expected to
become the fifth leading cause of death globally.

Air quality - Deteriorating air quality and harmful pollution are

rampant in today’s cities. Last winter, for example, New Delhi’s air
pollution was 60 times higher than the level deemed to be safe.

- EMBARQ
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We are facing a Perfect Storm!
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Global Urbanization- 2010

Source: UNFPA
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Global Urbanization- 2050

Source: UNICEF
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Global Land Transport Infrastructure
Requirements- 2050

Emphasis on 25 million paved road lane km

Private Transport 335K rail track km

(4 Degree 45-77K km2 Parking

Scenario) 250-350K km2 area 9,971

USD 45 trillion investment (0.7% Global GDP)
USD 120 trillion expenditures (2% Global GDP)

Emphasis on 15 million paved road lane km

Public Transport 535 K rail track km, +90 K HSR

AVOID- SHIFT- +25 K BRT (10 times)

IMPROVE 27K km2 Parking 3,995
[23% less veh-km] USD 100 trillion expenditures (1.6% Global GDP, 20 [36%]
(2 Degree trillion savings)

Scenario)

Source: International Energy Agency



Scenario Building in Master Plans

Benefits, drawbacks and long terms implications of city level choices could be better understood

Today 2041

Automobility Sustainable Transport

Population (millions) 5.4
Trips (millions/yr) 5.6
Area (Sq. Km.) 1330
Emissions

(million Tons CO2/yr) 0.33
Traffic Fatalities

(per yr) 175

Case: Ahmedabad, scenario estimated by EMBARQ India



Yet, we are caught up in a vicious circle !
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ViCiou S CyC|e Increasing Vehicle

Ownership

Automobile
Oriented Transport
Planning

Suburbanization and
Long Commutes

Quality issue with
public transport

Automobile Oriented
Decreased Land Use Planning
Dependency on

Public Transport

Socio-political/Socio-
economic mindset

Alternative Modes
Marginalised .
(Walking/ NMT) o EMBARQ

Source: Modified from VTPI India



“We need to STOP building cities as if
everyone is 30 years old and athletic”

- Mr. Gil Penalosa, Director 8-80 Cities
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We need to be SMART in identifying our
priorities!
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Strategy for Smart Mobility

AVOID- Dependency on private vehicle usage- reduce the
length, need for, and number of trips in private modes

“Avoid” cannot be achieved without smart, compact urban
development and access to high quality sustainable transport

SHIFT- “Shift” trips towards the most sustainable mode, almost
always walking, cycling or public transport

IMPROVE- Technology’s place in transport, helping to
improve fuel efficiency, route efficiency, and more

- EMBARQ
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Five Principles of Smart Mobility

Buses as
mass Parking Integration

transit

Measure
Performance




Five Principles of Smart Mobility

Principle 1-
30:30- No road wider than 30m and
designed for speeds slower than 30kmph
(Priority for building walking & cycling
facilities)
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Safer Public Streets

> Creating a safe and pleasant environment for all modes

0’ EMBARQ
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Safer Public Streets
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Safer Public Streets- Before Improvement




Safer Public Streets- After Improvement




Five Principles of Smart Mobility

Principle 2-
Buses to deliver mass transport
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1999, Bogota Columbia




Bus priority systems in the world

~ » Growth of bus priority systems since 1970
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Introduction: BMTC

6,472 Buses (688 AC, 5655 Ordinary)

2,398 Routes

4.9 Million Passengers Daily

52% of Motorised Trips
P PEMBARQ

India
Source(s): BMTC, Urban Mobility Indicators 2013



Introduction: Direct Services Model

City centre

/_) Suburbs
1

Inner city

Bangalore, like most cities in
India, utilises the ‘Direct
Services’ model for bus
transport

This means every locality in the
city is provided with its own bus
route to the city centre, city
market and other major
destinations

This model works well for
smaller cities, but becomes
increasingly inefficient for large
cities

o’ EMBARQ
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Issues with the Direct Services Model

Very Large Number of Routes in System
* Asthe city grows, the number of bus routes increases exponentially

* BMTC now operates 2,398 routes. This is far higher than other cities such as Seoul
(~400), London (~700) and Shanghai (~1000) with similar levels of bus ridership

Poor Service Levels on Individual Routes
* Fleet size cannot keep up with the exponential growth in route numbers
« BMTC operates 6,472 buses on 2,398 routes - 2.7 buses/route

* The majority of routes are served by only 1 or 2 buses — frequency on these routes
is very low

Excessive Complexity for Users

* With 2,398 routes, the system is very complex and difficult for users to navigate.
This is also a barrier to entry for new users

* Creating simple user information systems, like maps at bus stops, is almost

impossible — many bus stops have 50+ routes passing through th
o' EMBARQ
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The Frequent Bus Network

Principle #1:

Individual Routes along Major Roads are rationalised into a small
number of Very High Frequency Routes

7\ T TN

o’ EMBARQ
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The Frequent Bus Network

Principle #2:

Travel Patterns that require moving beyond the main road are

served by routes connecting to the Frequent Bus Network at
interchange points

oy~
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The Frequent Bus Network

Principle # 3:

Specific Travel Patterns are served not by direct routes, but by a
collection of ‘direction-oriented’ services connected by transfers
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Implementing
The Frequent Bus Network in
Bangalore (BMTC)
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Step 1: The BIG Bus Network
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The BIG Bus Network is a
Connective Grid of

Very High Frequency, Direction-
Oriented services along Main
Roads

BIG

Bangalore Intra-city Grid

BigTrunk
BigCircle
sscy 5 EMBARQ

BigConnect India



Step 2: Feeder Services

BigTrunk

BigConnect

NS

T -~

%x Feeders
/!

Transfer
Facility

Localities which lie off
of main roads are
served with high
frequency feeder

services

i.e. Feeder services will
connect localities to the
BIG Bus Network

o’ EMBARQ
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Step 3: Integrated Fare System

N
T

2 An integrated fare system will ensure transfers are convenient and
cheap

2 BMTC is procuring Electronic Ticketing Machines and a Smartcard Fare
System for this purpose

o’ EMBARQ
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Step 4: ified Branding

. .
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Unified Branding of BIG Bus Network service components will
ensure easy understanding of the system

o’ EMBARQ
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5: Transfe

5
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r Facilities

High quality yet small footprint transfer facilities at interchange
junctions will facilitate convenient and comfortable transfers

o’ EMBARQ
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Step 6: User Information Systems

2> Simplification of network structure will allow for the development
of user information at bus stops and terminals

o’ EMBARQ
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Implementation Progress

Tannery Road

The BIG Bus Network
Bellary Road Hemnur has already been
Tumkur Road implemented on 3 of
foad s 12 major arterial
d  corridors in the city —
Magadi Old
Road Airport HOSUI‘ Road,
Road
Kanakpura Road
&
y e Old Madras Road
Ro\;d
Hosur Road
Kanakpura Banerghatta
Road Road

o’ EMBARQ
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Impact Thus Far*

same service

Simplicity No. of Routes coverage area
maintained
Service Average Wait across all bus stops in
. . . system, weighted by
Quallty Time (mm) passenger volume
improvements
. achieved without
Resources Fleet Size additional fleet

requirement

An Improved Public Transport experience for 2,15,000 passengers daily
2.5 million passengers daily are expected to benefit when expanded city-

wide
o’ EMBARQ

India

*Hosur Road Corridor



BigTrunk launched by CM Siddaramiah




BigTrunk Launch at Vidhan Soudha

= .e I
- o,

B

3 o - E: i & '-:I:. E
e E =) el d i _*':-_l,' =Lt
Lo = 5 5




BigTrunk on Road
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Five Principles of Smart Mobility

Principle 3-

Parking is priced. Paid off-street public
parking, No on-street parking

7 EMBARQ
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Changing our Mindset

Address it only

when parking
causes congestion

Improve
pedestrian/
NMT
accessibility

Priority to
public
transport

Need to
manage
parking

Address traffic
congestion

Livable and
Safe urban
forms

Access to open
spaces

0’ EMBARQ
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Local Area Approach needed for Parking

1 M.I.D.C.
m Marol Industries

Association

Traffic Police
Department



Five Principles of Smart Mobility

Principle 4-

Integration across all modes (Fare, Physical,
Service, Institutional and Information) .
Cashless transactions as per open standards

- EMBARQ

India



Multimodal Integrations

Institutional
Framework

- Metropolitan

transport authority
Info-structure

- Control
- User information
and interface

Integrated

Payment

- Smart cards

- EMBARQ
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Technology

Movement of the Indore BRTS is
prioritised through TSP technology

AICTSL Surveillance System

0’ EMBARQ
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Key Enabling Factors for Multimodal Integration

Data standards

Technology
advancements

Role of major

technology companies

Role of application
developers

Development of common global standards such as General Transit Feed
Specification (GTFS)

GTFS allows transit agencies globally to share information in a standardized
format with developers of multimodal trip applications

EMBARQ ...



Five Principles of Smart Mobility

Principle 5-

Measure Performance of mobility through
the following indicators

Road Fatalities

- Time in Travel

- Mode Share

-  Mode Share- NMT
- Air Pollution

- EMBARQ
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What is being SMART ?

Making data driven decisions on choice of
infrastructure

Knowing & understanding global innovations &
trends

Using open standards for data; Opening data up
Using technology for resource efficiency
Ensuring trained people resources are available

- EMBARQ
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New York
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o Implement system of rapid bus lines
o0 Double bicycle commuting from 2007 to 2012
o Institute complete-street design policy

o Institute programs to treat streets as public space

o Reduce agency energy and vehicle use
,r






Injuries to motorists down
63%, pedestrian injuries
~ down 35%




80% fewer people
walking in the
roadway in Times

Square
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July 1st, 2006 - June 30th, 2009

This intersection marks the historic
completion of 200 miles of new on-street
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How to Scale-up ?

Strength of Regional and Local Govts-
Political Will and technical Capacity

Finance- Opportunity for private sector
towards sustainable, low-carbon solutions

Data and Technology

- EMBARQ
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Thank you!
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