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What do metro users need?

• User satisfaction surveys of current users and non-users of Bengaluru metro provide interesting insights

• Facilities within metro satisfactory to most users, although fares are repeatedly identified as ‘too-high’

• Safe, convenient and economical access to metro by bus, walk and cycle highlighted as a key improvement area by both users and non-

users

Metro Users Non- users' current preferences and prerequisites to shift to metro

Data source: IBI Group, 2022
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How do users access the metro now?



4

The Phase 2A and 2B Corridors of Bengaluru Metro
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Over 2 million people will benefit from 

improved urban environment. 

TOD will increase population holding  

potential of the corridor by 15-20%

IT, the largest growth driver for the city 

since 2000, has major presence along the 

corridor. TOD is an opportunity to 

improve the urban experience and 

attract the best talent and best 

investment to the city.

Highest demand for commercial 

development is along this corridor. TOD is 

an opportunity to increase 

housing options for people working 

here. 

Largest extent of loss of blue and green 

cover in the city has been along this 

corridor. TOD is an opportunity to 

restore the corridor’s  blue and 

green assets. 

2.2 Mill
Estimated 2021

3.3 Mill
Projected 2041 with TOD
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5 Big Moves on MMI

• Integrate metro, bus & rail as a cohesive network of high quality services

• Adopt a customer-first approach to ensure high levels of service across the network

• Build in flexibility to adapt to the growth & changes in demand patterns

• Phase out plans to incrementally strive towards enhanced & efficient public transit 

service

• Create hierarchy of transit nodes to integrate variations in transit diversity & 

commuter preferences

• Integrate attractive public realm, placemaking & ancillary facilities

• Promote healthy streets by prioritizing walking & cycling infrastructure

• Integrate active transportation into blue-green networks

• Promoted regulated, flexible & shared mobility options

• Adopt integrated journey planning with common ticketing & real-time information 

sharing

• Monitor commuter satisfaction through regular feedback mechanisms

• Design for universally accessible & seamless transfers with a strong focus on 

commuter experience

Discourage private mobility by introducing travel demand management strategies:

• Adopt reduced parking provision norms

• Encourage & regulate shared parking facilities

• Adopt parking pricing strategies

Institutional integration

Operational Integration

Measures

Operational Integration &

Physical Integration

Technological Integration

Physical integration at stations

Parking Management Plans

& MMI Plans where

appropriate

MULTI-MODAL 

TRANSIT HUBS AS 

“THIRD PLACE”

ENHANCE & EXPAND 

FIRST- LAST MILE 

CONNECTIVITY

PLAN FOR CUSTOMER 

CONVENIENCE

STRATEGIC PARKING 

MANAGEMENT

FIVE BIG MOVES KEY STRATEGIES PROJECT COMPONENTS

1

2

3

4

5

CUSTOMER CENTRIC 

INTEGRATED TRANSIT

NETWORK

Physical Integration at access

sheds and station vicinity

Operational Integration
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What is Multi Modal Integration (MMI)?

MMI refers to improving the end to end journey experience of public transport users such that they’re encouraged to prefer public transport 

over personal travel modes

Effective MMI will expand the access area of metro rail systems and will help in retaining current users and attracting more ridership

MMI is typically evaluated across the following 5 pillars 
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Proposed MMI hierarchy
Station Hierarchy and bus 

headway for 4kms

Stations along the phase 2A-2B corridors are segregated into categories 
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MMI Planning Scale
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Physical MMI proposal framework

Function

• Universal access

• Walk

• Cycle

• Feeder: Bus

• Feeder: Shared Mobility

• Feeder: Private Mobility

• Urban Design 

Intended 

goals for 

each function

Methods of evaluation

• Design principles

• Empirical 

Analysis/Simulation

• GIS analysis

• Qualitative analysis

• Parking needs 

analysis

• Performance 

indicators

Recommendations
• Design parameters for universal accessibility

• Location of station entrance structure

• Proposal of new links for walking and cycling

• Improvement of existing routes for walking and 

cycling 

• Footpath widths

• Pedestrian and cyclist crossing locations

• Pedestrian grade separated facilities

• Pedestrian and cyclist crossing control

• Cycle lanes network

• Cycle lane alignments

• Location and sizes of: cycle parking stands; bus 

shelters; PPUDO bays for autos, two-wheelers 

and four-wheelers; two-wheeler rental bays and 

passenger parking

• Traffic detours and median openings

• Geometric improvements and junctions

• Street furniture (benches,lighting)

• Signage (identification, informational, directional, 

regulatory)

• Landscape

• Bus shelter design

• Cycle stand

• Amenities (toilets/changing room, etc)

Network Street Station Vicinity

1
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Preliminary goals for MMI within the broader vision
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Physical MMI proposal by mode
1
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Physical MMI proposal by mode
1
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Physical MMI proposal by mode
1
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Physical MMI proposal by mode
1
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Physical MMI proposal by mode
1



16

Alternative 1

Centralized Open Data 

Platform

Advantages

• Allows multiple players to 

innovate the market

• Coordination between 

participating organizations is 

streamlined

Disadvantages

• Financial & regulatory 

management of open data 

platform

Alternative 2

Data Aggregation by one 

single authority

Advantages

• Data Centre can facilitate faster 

customer-centric solutions

• Builds on the existing trust & 

relationship with the authority

Disadvantages

• Rules are set by the Data Centre

• Less innovation-centric as data is 

restricted

Alternative 3

Direct Data Sharing Between 

Operators & Agencies

Advantages

• Solution providers can have 

preferential contracts with individual 

mobility agencies

• Faster solution implementation due 

to direct interaction

Disadvantages

• Potential bias in mode suggestion 

due to nature of contract with 

mobility agency

• Tedious for mobility agencies to get 

into multiple contracts

Alternative 4

One-to-One Data Sharing 

without any central platform

Advantages

• Each mobility agency can develop 

their own information dissemination 

system

Disadvantages

• No easy way for small innovative 

market players to enter the market

• No single all-encompassing source 

of information for consumers

RECOMMENDED STUCTURE

CENTRAL MOBILITY 

DATA CENTRE

City level information and ticketing integration strategy
2

• MaaS enables better 

institutional & ticketing 

integration

• Data centre is envisioned to 

create the platform on which 

MaaS can be developed 

going forward
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Integrated Information & Ticketing for BMRCL and BMTC

Information Systems Smart card based ticketing Mobile ticketing

Current Status 
• BMTC deploying ITS system with the 

vendor developing GTFS data and 

can be shared with DULT

• BMRCL (and KRIDE) need to develop 

GTFS data

Actions needed
• DULT/ BMLTA to build an open data 

portal across transit agencies

• Staff to be recruited for GTFS data 

creation and maintenance for BMRCL 

(and KRIDE)

• Open data portal needs to sign data-

sharing agreements with APIs 

(Google/ Moovit etc.)

Current Status 
• BMRCL has an open-loop card 

vendor and acquirer bank to collect 

revenue. Yet to launch the card

• BMTC deployed ETMs which can 

read open loop cards. Looking for a 

vendor to issue smart cards

Actions needed
• Explore using BMRCL smart card for 

BMTC

• Revenue sharing protocols to be 

identified (direct money transfer to 

BMTC instead of T+ 1)

• Transaction fees to be renegotiated in 

coordination with BMTC

Current Status 
• QR code reading enables in both 

BMTC and BMRCL

• BMTC and BMRCL piloting mobile 

ticketing with separate vendors 

• No integration planned currently

Actions needed
• Develop an open-ticketing layer 

covering BMTC and BMRCL with 

revenue reconciliation protocols

• E.g. Delhi’s DTC+ DIMTS integration 

can be a model 

• The open ticketing layer can be 

shared with any vendor (Paytm/ 

Tummoc, RBL etc.)

• Issue one QR code which can be read 

in both BMTC and BMRCL

Integrated journey planning and multimodal ticketing are key priorities for users

2



Learnings from the UK BODS example



Learnings from the UK BODS example



Learnings from the UK BODS example
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Operations Integration with bus
3



Approach for bus and metro network Integration

ANALYSE IMPACT OF PHASE-1 METRO ON BMTC

1.1 Service supply of BMRCL and BMTC 1.2 Travel demand characteristics of BMRCL and BMTC

• Network analysis
• Network mapping in GIS

• Metro and bus service area overlap 

• Overlapping and feeder routes

• Service analysis
• Bus routes in metro influence area

• Supply before and after metro (Jan 2017 Vs Jan 2020)

• Supply before and after Covid (Jan 2020 Vs March 2021)

• Hourly service volumes planned and delivered

• BMRCL ticketing data analysis

• BMTC ticketing data analysis
• Data from Intelligent Transport Systems (ITS)

• Travel demand within and outside metro influence

• Comparison of bus and metro travel demand characteristics
• Ticket (token) vs pass (smart card) users

• Daily and Hourly variation in demand

• Trip length characteristics of users

IDENTIFY  OPPORTUNITIES  FOR  BUS-METRO  INTEGRATION

2.1 Route network improvements 2.2 Service improvements

• Identification of parallel and feeder routes

• Travel demand on overlapping routes

• Routes to be rationalised

• Location of bus terminals near metro stations

• New areas of service coverage

• Peak hours of supply for better integration

• Improved schedule adherence

• Location of bus terminals near metro stations

1

2



BMTC network coverage

• BMTC routes and stops mapped using the ITS network database and Form four data

• BMTC serves the Bangalore metropolitan region

• However, bus stop density decreases significantly beyond BBMP boundaries and even further beyond 
Bangalore urban district boundaries



Bus network mapping in Bengaluru’s metro influence area

• 2 km service area from metro stops considered as the catchment for the metro

• All bus stops, routes and their schedules in this area were identified through ITS database mapped in GIS



• BMTC’s services in the 2km influence area of the metro haven’t been significantly impacted by the phase-1 
metro

• 91% of all routes operating in the metro influence area for some length. 

• Between January 2017 and January 2020, the number of buses operating on these routes increased by 11% increase

• Increase in fleet led to just 2% increase in bus service-km within the metro influence area

• The revenue patterns of metro influence and the remaining network essentially similar and growing at 13-15% 
every year

Bus service supply in metro influence area
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Bus network parallel to the metro
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<25% 25-50% >=50%

% ROUTE OVERLAPPING WITH THE METRO

BMTC ROUTES PARALLEL TO THE PHASE-1 METRO

<2 km

>=2 km and  <5 km

>=5 km

• Despite 91% rotes within a 2 km radius of metro, routes along the metro corridor are limited

• Definition of ‘along the metro’: Route has more than one stop within 400m from metro stations

• 78% of the routes overlap for less than 25% of their length

• 40 routes have more than 50% of their length and at least 5km of overlap  

• 382 routes in the 25-50% overlap category

• Travel demand on these routes needs to be analysed to decide on their rationalisation



Travel demand characteristics: Covid impact

• Demand data for March 2021 compared with January 2020 to understand impact of Covid-19

• Metro demand dropped to 28% of pre-Covid daily ridership

• Bus demand dropped to 37% of pre-Covid daily ridership

• Bus demand in BMTC 7-8 times metro demand pre-Covid, increased to 10 times post-Covid
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Hourly distribution of bus and metro trips

• Both metro and bus have sharp 2-hour peaks in the morning and evening

• Only Sundays have a spread-out demand throughout the day

• Morning peak occurs between 7AM-9AM for both modes

• Evening peak for metro spread between 6PM-8PM, while for buses demand drops sharply after 6 PM

• Evening peak for buses lower than morning peak

• Peak spread similar before and after COvid
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Trip length of bus and metro users
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• Average trip length of metro and bus users similar at 9.5-
10 km

• 40-50% of bus trips shorter than 5 km

• Average skewed by >20 km long suburban trips

• 63-64% metro trips between 5-15 km

• >15 km trips small due to limited network connectivity



Framework for bus and metro network integration

• Key objective

• Reduce routes with high service and demand overlap 

with metro for improved complementarity

• Approach to identify routes for reduced service:

Identify bus routes parallel to metro

Priority for rationalisation:

i) Routes with >=20% trips along metro

Select routes with trips >=2 km along metro

734 out of 2,203 routes

42 routes and 107 buses 

502 routes

Approach Analysis
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Conclusions and key takeaways

• Multi-Modal Integration is crucial to attracting passengers to metro rail systems

• Each of the five pillars of integration are crucial- Physical, Information, Operations, Institutional and Ticketing integration

• Physical integration

• Metro agencies need to collaborate with local road owning agencies to ensure adequate access infrastructure

• National-level guidelines for MMI need to incorporate adequate provisions

• Operations integration

• Buses are not competition to metro. Need to evolve an integrated network and service plan

• Information integration

• Metro agencies need to explore a National data centre and common integration platform with GTFS feeds 

• Ticketing integration

• Need to enable open loop cards and account-based ticketing across bus and metro

• Institutional integration 

• Metro needs to play the lead-role in institutional integration through the State urban development department

• Customer engagement is lacking across Indian public transport agencies. Metro agencies need to take up concerted efforts to improve this

• iMetro can explore facilitating engagements through MoHUA and Indian Roads Congress (IRC) to advance conversations with other 

agencies. 
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Additional slides






