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Working papers on Bus Transport Projects. World
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Bus Rapid Transport and Quality Bus System. This
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ayushca.org. The initial Goa consultation paper is
available on goa.ayushca.org.
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EXECUTIVE SUMMARY
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Based on an evaluation of the existing public bus
infrastructure and a review of the traffic in Goa, it is
recommended that an additional overlay comprising of
1200 e-buses and three transport hubs be created.

The hub infrastructure would include civil works and
land to provide for an expansion of fleet upto 5,000
vehicles. Beyond this capacity additional hubs would
need to be created.

The total capital cost of the transportation network has
been estimated at around Rs 2500 crores and could
require one-time viability gap funding support of up to
Rs 1,000 crores. After this one-time injection of grant
funds, the operation is expected to be self-sustaining
and viable.

A summary of the Financial plan is given in Section 1,
Chapter 3. A more detailed pre-consultation version is
included in Annexure 1. Based on the internal
consultation and discussions with the Govt of Goa, the
plan has been altered to provide buses on wet lease ie
with driver and electronic automated “tap and go”
billing systems similar to that in the metro stations of
New Delhi.
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The plan does not propose any change to the existing structure
and operations of the Kadamba Transport Corporation.

KTC does not manufacture buses or own any of the fuel stations.
KTC operates a bus service using the traditional format of fixed
bus routes, open-air parking depots and manually controlled bus
frequencies and timings. Drivers are on the payroll of KTC.

The additional infrastructure being created envisages 100%
replacement of the entire Kadamba fleet with eBuses over a
reasonable time window. The plan foresees the provision of these
buses at a flat Rs 1.0 per seat per km (subject to a minimum of
80,000 km per annum per bus). This excludes government levies
and taxes, if any.

This target amount of Rs 1 per seat per km includes provisions for
bus maintenance, battery charging/replacement, hydrogen or
alternate fuel for onboard charging of serial hybrid buses, and
live/passive advertising panels. KTC will bear the cost of the
driver/conductor and insurance. KTC will own the revenue.

The vehicles on wet lease would be provided with drivers at Rs
1.5 per seat per km. These vehicles could be operated by the
Transport PPP company and provided to hotels and to
corporates for their own use. This would help further the larger
goal of ayushca to catalyse the transition from fossil fuels to net
zero fuels.




The ayushca project envisages the creation of three entities, two
of which would be specifically for the transportation module.

The main ayushca entity would be a Section 8 company - PanlIT
Foundation - and would own the Global Alumni Hub assets in
North Goa. The open parking lot for the convention centre in the
Alumni Hub would host a transportation hub and service centre
at no cost to the transport project.

The second entity is another Section 8 company - PanlIT Forum -
and will act as the investor on behalf of the IIT Alumni Council in
the proposed PPP company. The PPP company has been
proposed as a 50:50 JV on the lines of DIMTS Ltd in New Delhi.
The proposed PPP company has been tentatively named “Go
Goa Ltd” with the tagline “Goa on the Go!”. An overview of the
proposed branding and a draft of the company formation papers
is included in Section 2. The PPP (public-private partnership)
company would primarily be for the development and ownership
of the one million square foot transportation hub infrastructure in
Provorim spread over a 30,000 sgm plinth area and 100,000 sgm
total land area which would be acquired by the PPP company at
designated circle rate of the land. T

The third company is proposed as a conventional company for
owning and leasing the rolling stock. The fleet-owning company
would be an independent leasing company providing e-buses to
both the PPP company and to KTC - in addition to private players.
It would be optimally structured to collect carbon credits and
other incentives as available.
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SECTION 1

Transport Network
Overview

Chapter 1 | Background & Task Force members
Chapter 2 | Summary of Transport Report
Chapter 3 | Study of BRT projects globally




CHAPTER1

Background & Task Force

The IIT Alumni Council established the nine-
member BRT Transportation Task Force in
September 2019, which was expanded to fifteen
members in 2024.

The terms “Quality Bus Network” and “BRT” have
been used interchangeably. The abbreviation BRT
here does not refer to the conventional Bus Rapid
Transport, which is implemented with dedicated
bus lanes.

The Taskforce has held over 100 meetings over the
period from October 2019 to May 2024. The task
force included eminent IIT Alumni from various
domains relevant to the project and comprises of:
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® The founding Chairperson was Late Prof Dinesh Mohan (passed on after a

Covid infection in 2021), a distinguished alumnus of IIT Bombay/ University of
Delaware and a professor of transport engineering at lIT Delhi since 1976. Prof
Dinesh Mohan was involved in the conceptualisation of the BRT corridor in
New Delhi for the Commonwealth Games, which, though considered a failure
(and subsequently reversed), served as an important experiment on what can
work and what should be avoided in India. The task force is currently led by
Mr Ravi Sharma on a temporary basis in his capacity as Chief Volunteer.

The energy transition member of the Transport Group was the Late Prof
Prasad Durjoti (passed on after a COVID-19 infection in 2020), a distinguished
alumnus of IIT Kanpur/ University of Delaware. Prof Durjoti did path-breaking
work in the microbial conversion of Indian coal into methane and hydrogen,
which could be used to re-configure standard BEV (battery electric buses)
into serial hybrid buses based on an onboard, self-charging 40KW electric
generator based on either an H2-powered fuel cell or a CNG powered Maruti
Ertiga Engine. He is succeeded by Dr Rohinton Dehmubed, an alumnus of IIT
Bombay/Columbia University and a Distinguished Fellow of the IIT Alumni
Council in the area of advanced materials for climate change applications.

The development sector member of the Transport Group was Late Ashok
Madhukar (passed on in 2022), a distinguished alumnus of IIT Kharagpur and
a Lifetime Achievement Awardee of IIT Alumni Council for his work in
development economics and for setting up the Social Fund for Development
in Egypt, one of the largest and most successful social funds in the world. He
is succeeded by Dr Ashok Khosla, the founder of Development Alternatives
and a key advisor to ayushc¢a Global. He invented the concept of
“sustainability” and delivered the first course on the subject at Harvard
(where Al Gore was his student). As the UNCEP head, he helped set up the
Ministry of Environment in India and several other countries.

The alumni coordinator member is Mr Ravi Sharma, a distinguished alumnus
of lIT Roorkee. He is a former corporate leader who has headed several
corporations, including British Telecom, Alcatel Lucent, and Adani Power. He
is currently the President and Chief Volunteer of the IT Alumni Council.
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The finance member and project coordinator is Mr Satish Mehta, an alumnus
of lIT Mumbai who has been a consultant to the World Bank on local utilities
from 1987 to 2002. He was also instrumental in setting up TRAI & SEBI in
addition to corporatisation of DoT into BSNL. He is the convenor of the IIT
Alumni Social Impact Fund which is providing part of the viability gap funding
for the project. He is a life fellow of the IIT Alumni Council in the area of
photogrammetry.

The decision support member is Mr Sanjay Nagi, an alumnus of IIT Roorkee.
He has been working in decision support for over 25 years. He is the leading
consultant in the aviation sector with over 15 years of experience in the
design and audit of processes and systems within airport terminals. He leads
the team designing public amenities in the proposed transport hubs. He is a
Life Fellow of the lIT Alumni Council.

The architecture and town planning member is Mr Anil Sharma, an eminent
architect and alumnus of lIT Roorkee. He has designed nearly 150 five-star
hotels worldwide, including the Khyber in Gulmarg, which is among India’s
highest average room rent hotels. He is a Life Fellow of the IIT Alumni Council
in the area of Hotel architecture.

The digital card member is Mr Tarun Mohan, an alumnus of lIT Delhi. He has
been a pioneer in the development of the single mobility card and has
developed SIM overlays which allow a low-cost feature phone to be used for
tap-and-pay applications in areas like bus ticketing and card tokenisation.

The public policy member is Dr Mahesh Uppal, an alumnus of lIT Kanpur and

Cambridge University. He is one of India’s leading public policy experts in the
areas of connectivity. He is a distinguished fellow of the [IT Alumni Council in
public policy.

The Al member is Dr Jyoti Joglekar, an alumnus of [IT Bombay. She is one of
India’s leading experts in the area of Al. She has served as an expert for ISRO
on Chandrayaan and is a Professor of Computer Science for over twenty
years. She is a distinguished fellow of the IT Alumni Council in Artificial
Intelligence.



e The management consulting member is Dheeraj Rathi, an alumnus of IIT
Bombay. He is the Managing Director of RKCA Ecovis, the Indian partner firm
of the global Ecovis platform, which has operations in over ninety countries.
Ecovis provides a wide range of project advisory services, including techno-
economic feasibility studies and financial accounting. He is a Life Fellow of
the IIT Alumni Council in Accounting Automation.

® The media and branding member is Mrinalini Gupta, an alumnus of FMS,
Delhi, and an Honorary Fellow of the IIT Alumni Council. She has served as
the Chief Marketing Officer of Hindustan Times, Head of Broadband for Airtel,
and Chairperson of Anytime Media, a subsidiary of Anytime Pte, a joint
venture of Hollywood Studios.

¢ The GIS and Geo-Spatial members are Dr Rajshekhar Nyati and Dr Yogita
Shukla, CTO and Board Member respectively of Genesys International -
India’s largest digital twin company. Dr Rajshekhar is an alumnus of IIT
Mumbai, Department of Geology whereas Dr Shukla has a Phd from the
Indian Institute of Remote Sensing.. Genesys is the global field partner of
Google Earth, Google Streetview and Apple Maps. They have successfully
built the Digital Twin of Varanasi and Ayodhya - and are currently developing
the Digital Twin of Mumbai, Mecca and Goa. Dr Rajshekhar is a Distinguished
Fellow of the IIT Alumni Council in the area of 3D Mapping. Dr Yogita Shukla is
a Honorary Fellow in Remote Sensing.

® The project finance member is Dr Rakesh Seth. He is an alumnus of IIT
Bombay and a career investment banker. He is the Managing Director of Scsi
Capital which is the largest boutique investment banking firm in the highly
specialised domain of setting up and administering investment funds
including Social Funds, Venture Funds, Angel Funds, Private Equity funds and
Fund of Funds. He is an established angel investor and book running lead
manager on global platforms such as Nasdaq Nordic. He is a Distinguished
Fellow of the IIT Alumni Council in Fund Management.

* The waste management mmber is Manoj Karmarkar. He is an alumnus of IIT
Bombay and has been an expert in handling toxic and waste material for
recycling and creating net zero campuses. He is a Life Fellow of the IIT Alumni
Council in Waste Recycling.
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The BRT Transportation Task Force was constituted by
the Forum Mission of the IIT Alumni Council in 2019.

The relevant dates are as under:

Constitution of Task Force Target July 30 2024

Start of project: Target August 152024

The task force recommended that each ayush¢a campus
proposed to be built should support a large climate
change project aimed at helping local communities and
that such a project be supported to the extent of around
15% of the project cost of the ayushéa. The support was
to be given as a one-time grant to cover the viability gap
subject to the project becoming self-sustaining and
independent pursuant to the grant.

The report was put up for consultation at
www.ayushca.org in the period April 2022 to September
2022. Based on feedback from the consultation process,
it was decided to set up ayushca estates in each state of
India as well as overseas.



The first campuses

WERE PROPOSED FOR THE FOLLOWING LOCATIONS:

ayushcéa estate

Location Special feature
category
ayushca Goa The Global Alumni Hub
by the sea (with Convention Centre)
iTERs
Syenee Himalayan belt The Global Wellness Hub
in the hills
ayushca adjacent The Global Biodiversity

in the forest to a forest Hub

15
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Goa Recommendation Report

MARCH 2023

* The task force recommended that ayushc¢a in Goa be configured to support
climate change projects in the area of waste management and local
transportation. The waste management area was decided on the basis of the
[IT Alumni group involvement in setting up the Goa Waste Management
project (under the leadership of Late Manohar Parrikar). This project was
configured to recycle the huge waste (organic and well as others) which was
expected to be generated by the booming tourism economy. The proposal
was to convert organic waste in biogas which would be used to generate
power. The local transportation project was conceptualized based on the
findings of the task force that the primary constraint to growth of the Goa
Tourism GDP was the lack of adequate roads commensurate with the needs
of 7.5 million tourists that are expected to arrive in Goa during the peak
tourist month in 2028.

e With an average stay of four days, this could translate into a floating tourist
population upward of one million tourists. This in turn would translate into a
need for four million local commute trips per day just for tourists. At 25 kms
per trip and 30 passengers per bus - in ideal 100% occupancy scenarios —
this would translate into a theoretical need for 15,000 ebuses. If this demand
is met by cars and taxis, it would choke the roads and lungs of Goa
completely making it impossible for tourists to move around, other than by
new options like flying taxis and tourist boats.

e This is a manifold increase over the existing tourist inflow of 8 million tourists
per annum which translates into a maximum 1.2 million tourists in the peak
month resulting in 200,000 commutes per day which in theory can be met by
670 buses (and by roughly 1340 to 2010 buses in real life scenarios). This 20x
increase (from 200K commutes per day to 4000K commutes per day) is likely
to choke the roads of Goa as well as cause severe air pollution. This would
lead to city wide traffic jams and irreversible damage to the environmental
ecosystem.

* This report was put up for consultation from April 2023 to September 2023.
Based on the feedback from the various stakeholders, an amount of USD 100
million was approved as a viability gap grant fund for a public transportation
initiative in Goa.
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ayushc¢a Goa Investment Plan

OCTOBER 2023

The ayushc¢a Goa proposal was put up to the Investment Committee of the IIT
Alumni Social Fund, seeking Rs 700 crore viability gap support for a local
transportation project with non-polluting e-buses. The project was put up for
consultation at www.goa.ayushca.org from October 2023 to December 2023. The
project was thereafter submitted to the state government for their perusal and
acceptance. Based on meetings with the Smart City Goa Council and other
community leaders, it was jointly decided to assess the traffic situation during a
large MICE event. This event was identified as the India Energy Week (IEW 2024)
which was to be held in the southern part of Goa during February 2024.
Accordingly, the task force mandated various alumni groups to survey the event
from inside the ground, from the adjoining cities, from the road (using Google
Street View type equipment) and from the air using drones and specially fitted
out aircraft. The simulations carried out prior to the event clearly indicated that
the roads adjoining the venue would all get choked. In keeping with expectations,
the event led to massive traffic jams. It took visitors up to three hours to reach the
venue from their hotels and up to four hours to reach the hotel back using the
complementary public transport provided by the event hosts. Because of these
traffic jams, speakers were unable to reach the venue for their events. The project
served as an excellent study case for preliminary bus network planning.

Goa Budget Coverage February 8,2024

The Global [IT Alumni Hub project was announced by the Hon’ble
Chief Minister as part of the State Budget Speech on February 8,
2024. Subsequently, the state government gave the go-ahead for
completing the DPR.

DPR Consultation Draft Februrary 15 - April 15 2024
DPR Consultation until May 30 2024
DPR Draft post consultation June 12024
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Next Steps

Approval of PPP Entity and Land

Allotment for first Hub L esal 2o

Start of project Target August 15 2024

This document is being issued on June 1, 2024, and constitutes the
Draft DPR, which will be finalised based on feedback from the State
Government.

State government interaction request June 72024 - June 16 2024




SECTION 1. CHAPTER 2

Transport
Hub

extract of annexure |




Project Cost

OF THE TRANSPORT HUB

TransportHub
components

1200 electric vehicles (over 30 months
for first 18 months of operation). Scaleable to
5000 vehicles in 50 months from 15.8.24

Three Transport Hubs land
Porvorim, Sindhudurg, Concona

Three transport hub terminal buildings with
1,15,000 sgm customer area plus parking area
of 85,000 sgm

300 mega chargers and 500 medium capacity
chargers with service centre and maintenance
bays

Maintenance fleet, medical vans and other
utility vehicles and equipment

Power sub station for 1256 MW cumm.
at three locations with emergency backup

Misc including contingency and WC

TOTAL | Rs 2350 Crores

202

Land Area
acres

45

20

Area

65 Acres

MegaFund
Equity | Cr

200

175

440

15

14

106

Megafund

950 Cr

MDB. Private
Contribution

1000

200

95

105

MDB. Pvt fin.

1400 Cr



an ayushc¢a GOA Project

TRANSPORT HUB

Transport Hub is the CSR component of the ayush¢a Global Alumni
Hub

Aim of transport hub

* The aim of this hub is to establish a space that seamlessly integrates all
modes of transportation, creating a vibrant environment for living, working,
and leisure activities, whether individuals are using public transit or not.

e [t will introduce a safe, comfortable 24/7 place for tourists to rest in between
visits during monsoon months and at odd hours.

Transportation Hub

* The transportation hubs are being designed to include access to various
modes of transport, such as virtual metros, buses, water taxis, and flexible
vehicles, as well as direct point-to-point connections.

* They plan on enhancing the surrounding landscape of the hub to attract
tourists.

e Hub’s vision: the multiport is envisioned as a lively gathering spot, reviving
Goan’s eclectic culture and serving as a hub for social interactions, public
performances and calendar events.

Digital Card

® ayushca goa card will be an Aadhar or passport-linked ID smart card based
on the India Technology Stack.

* The card will permit access to and payment for all transport facilities, parking,
government services, toll charges, entry fees to tourist attractions, use of
electric carts in pedestrian areas, etc.

e The card will be compatible with the Kodoy health card for continuous health
monitoring for locals as a preventive medicine system.

21
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Project Details

Project cost

Land required

No of electric vehicles

Lease finance funding

Social impact equity funding
Commercial finance

Main transport hub and first location
Tentative start date

End date

Stakeholders

INR 2350 - 2450 CR

65 acres

Initially 1200, going up to 5000

INR 1000 CR with INR 200 CR margin
INR 750 CR

INR 400 CR

Porvorim

15th Aug, 2024

30 months from start

o Office of the Chief Secretary

e Kadamba Transport Corporation-
e Smart City Goa & Panchayats

e Goa Industrial Development

o Indian Navy, Civil aviation

e The Goa campus of BITS Pilani

e Sustainability division of ITC Ltd

¢ |ndia's first card for paying transit fares, parking fees, and utility bills across

different modes of transportation.
* Project to be housed in a PPP (Public-Private Partnership) company which targets

to start operations on 15.8.24.

232
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Current Public Transport

IN GOA

KTC buses
Private buses
Other buses
Goods vehicles
Taxi

3 &2 wheelers

e Electrifying this would cost over Rs 25,000 crores.

450

1150

4500

55000

37000

35000

o Charging the fleet at night over four hours would require over 500MW of

power, which exceeds the grid's capacity.
e The State grid's supply of 560MW falls short of peak demand by
approximately 100MW, resulting in power cuts.

24



under ayushca
community outreach...

accelerate electrification & upgradation of
public / tourist infrastructure

25
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Proposal

Vehicle Fleet 5000
Standalone high speed charging stations 300
Embarking gates/ stops with pantograph chargers* 200

*Pantograph chargers - the use of an overhead charging system
that allows electric vehicles to charge while they are in motion

27
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Phase 1

Upgrade buses 500
Comfort buses upto 12m 100
Luxury coaches upto 9m 120
Longhaul metro upto 24m 30
Amphibian sightseeing 12m 15
Mobile clinics 12m 15
Hotel coaches upto 7m 400
Emegency response 12m 10
Support Vehicle 20m 5]
Water cruisers 15m 5]
Total 1200

Out of these 1200, a total of 400 vehicles would be contributed by partner hotels and

restaurants who will also provide parking and charging infrastructure.
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Transport Hub

The passenger transport market broadly consists of two segments -
locals and tourists.

e | ocals primarily use two wheelers.

e Tourists: Ola and Uber are not available in Goa. Thus tourists
use taxis or rent self-drive cars.

e KTC buses supplement private buses to provide affordable
local transportation options at low levels of customer
convenience.

Need for Transport Hub

The key limiting factor to the growth of tourist numbers is the
traffic-bearing capacity of the local roads. This will necessitate a
shift to shared modes of transport such as electric buses.
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Goa Tourist
Bifurcation

Current no of tourists 8 million
Tourists who travel by air 3 million
Tourists who travel by road and rail 5 million
Expected no of tourists in 2029 18 million

Expected no of tourists who will travel by road in 2029 10 million
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NH66
Goa Mumbai Highway
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Maharashtra
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Problem with current
buses in Goa

If one assumes four days per tourist and 60% tourist in the four peak months for
the 10 million road arrivals, the bus footfall per day in tourist season would be
upward of 500,000 with an average trip length of 30 kms yielding 15 million
passenger kms. Assuming 5000 passenger-kms per bus per day - this will need
3,000 buses. In contrast Kadamba currently has around 500 ageing buses. Thus,
in effect Goa needs an indicative 5000 buses including long distance buses. To
cope up with future demand by 2028, depending on the scenario selected, as
many as 30,000 small buses may be required to keep pace with tourist demand
alone.

Solution

To ramp up from the existing 500 Kadamba Buses to 5000 over 50 months,
100 buses would need to be added per month.




Description

OF THE TRANSPORT HUB

* The transport hub will host multiple electric vehicle technologies,
including pure electric, hydrogen and serial hybrid, with fully
automated hands-free charging.

e FElectric vehicle parking, charging & maintenance and repair
service stations will be established at the three transport hub
locations.

e Facilities:

* boarding gates, digiyatra access, baggage handling, food

courts, retail spaces, lounges, prayer room, clean
washrooms, medical care, walkathons, large information

screens, airconditioned access till boarding gates, public

wifi, direct connectivity to other airports/stations etc.

* The Porvorim hub spread over close to one million square feet has
been conceived of as the main tourism hub with direct loop route

connectivity to large hotels, both airports, railway stations, leisure
areas, tourism landmarks, beaches etc.

* The Sourthern hub, spread over fifty acres near the Lalit Hotel Golf

Course and Helipad, has been conceived as a multimodal hub
connecting the virtual metro, luxury buses, and water transport.
® The Northern hub spread over two hundred and fifty acres in-

between Sindhudurg and Mopa on NH66 will house a 18 hole golf
course, helipad, main convention centre and Global Alumni Hub. It

will also house the main maintenance and servicing area for the
bus fleet.

* Transport hub will host multiple electric vehicle technologies
including pure electric and serial hybrid.

35

FOR INTERNAL USE | STRICTLY CONFIDENTIAL VERSION 01.07.24






Autonomous
Virtual Metro

e Launch Date: 2025

o Connectivity: northern tip of the state at
Sindhudurg Airport with the Sourthern Hub via
the Porvorim Hub in under 100 minutes.

o The fully Al based system will use white painted
tracks on NH66 to lock the wheels accurately to
the Rails.

e The virtual rail movement will by synchronised
with the traffic lights so that the lights are green
when the virtual rail is passing by:

37
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EV

Categories

Comfort Buses

Luxury
Coaches

Long Haul
Virtual Metro

Estate buggies

Amphibian
Sightseeing

Mobile Clinics

Emergency
Response
Vehicles

Support Buses

Water Cruises

Replace buses currently used by
Kadamba Transport Corporation.

Distinctive look, low cost, bespoke
interiors, large glasspanels, easy fast
charging and low cost

Use inside the ayushé¢a campuses &
in thepedestrian zones near tourist
attractions.

It is like a bus used in water
for transport

first set of Megal.ab buses were
flagged off on May 1, 2020 as an
emergency fleet to help manage the
covid pandemic in Mumbai & other
cities

wide range offunctionalities from
medical facilities onboard to satellite
connectivity forcommunications
backup

handle breakdowns and other
maintenance issues including depot
to depot transfer for remodelling,
battery replacement, change of
interiors, software upgrade etc

high speed yachts

38

Charged & maintained
at transport hub

Heavy luggage and
easydisembarking for
wheelchair passengers

Vehicle to vehicle
charging

Provide safe travel on
land or in water

Live video broadcast to
hosting remote control
rooms.

The zero-pollution
boats can take luxury
tourism to the next
level.

Movement will happen
through a transit card

developed
indigenously through
the council’s initiatives

used for disaster
management or in
flooded areas during
rainy season



Realtime
Digital Twin

Alumni partner companies have started work on developing
the Digital Twin, Street View type real time functionalities.

State-Wide Digital Operating System. The "born digital"
system would be "cloud native" to ensure the fastest
response times and minimal delays.. Delays are particularly
important if the Bus conductor is to be avoided and an
automated system installed to accept stored value cardds
like in metro station.

39

FOR INTERNAL USE | STRICTLY CONFIDENTIAL VERSION 01.07.24



Challenges in

e-bus financing

Challenges

Public charging infrastructure

Substantially higher capcost vis
avis diesel buses

Financial health of subsidised
busoperation/ PSU enterprises

Practical issues including
ticketprices/affordability and
employmentfor locals.

Challenges

Overcoming Challenges

Modification of commerciallyavailable electric buses
to operatewith partial battery pack and serialhybrid
type onboard charging station.

Rapid indigenisation of the drive trainand other
modules including invertorsand control systems

Working out subsidised transferpricing on a per km
basis for thebuses. Cross subsidising the localbuses
from premium ticketing ontourist and luxury buses

Transferring the transport hubterminals to a REIT
based on rentaldiscounting to unlock capital
whichcan be used to subsidise operations tothe
extent of around Rs 600 crores.

Overcome Challenges
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Feedback

from consultation process
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Based on the feedback from the consultation process, the following
activities have been carried out:

e Several queries were raised regarding the Al system to ensure availability of
bus on demand and the functionality proposed therein. In response to the
same, two workshops were held to explain the research papers based on
which the system was being developed. The abstract of these papers is
included in Section 3 of this document for context. There is a general
agreement that this approach can considerably reduce total kilometres
covered per bus, reduce waiting time, improve customer comfort and
substantially improve on transit times.

* The donor group also went through the pilot project carried out between
Sonepat in Haryana and Jehangirpuri in Delhi for students of Ashoka
University. The said pilot project involves around 3,000 students booking a
seat on a shuttle bus via their Uber app.The app facilitates a bus on demand,
which is meshed with onward connectivity in New Delhi via the metro or
single-user Uber cab without any waiting time. The rationale of a three-hub
approach with one main transhipment hub, one land-to-water hub and one
airport hub. It was agreed upon that Porvorim was the best location for the
transhipment hub. Similar integration with the Goa Miles app would need to
be explored.

* Detailed assumptions relating to the proposed pricing of the eBus on a per
km basis were discussed with scenario analysis. It was generally agreed upon
that a simple single number was the best format to work with. Tenders of
various states were analysed and it was agreed upon that Rs 35 for a 35
passenger capacity bus with a suitable increase for larger buses (based on
ratio of passenger capacity) and suitable reduction for smaller buses was an
appropriate and fair number.

* The effort and cost involved in upgrading the battery type eBuses to serial
hybrid was discussed and detailed comparisons were provided comparing
hydrogen and CNG based onboard electric generators. Given the power
situation in Goa and the possibility of demand going up faster than supply - it
was felt that at least 50% of the fleet should be upgraded to serial hybrid
based on hydrogen. This will also allow for a truly green service since most of
the electricity consumed in Goa is currently not green. It will also allow for
higher range of upto 800 kms. With hydrogen refilling it could be even more.
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e Discussions were held regarding the proposal to bottle CNG which is being
flared at the Goa Waste Management Company. As per interactions with BITS
Pilani,it has been estimated that 5,000 cu.m. gas with an average 56%
methane content is being flared daily. The capital cost of setting up a plant to
bottle this is estimated at Rs 2.5 crore with a variable annual cost of around
Rs 12 lacs. This will yield CNG with a retail market value of around Rs 4.5
crores pa. It is also possible to divert CNG from power generation to increase
the gas output to close to Rs 10 crores pa (though capital cost will be higher).
This CNG can be converted into an indicative one ton per day of hydrogen
and three tons of graphene. This hydrogen is adequate to power 20,000 bus
kilometres or 50 buses at 400 km per day. The graphene can be used to
build water jetties using extra strength concrete and carbon nanotubes or
fibres (in place of steel).

e The success of the 6m Karsan electric bus in Japan was debated. This bus is
built using a drivetrain from BMW on similar basis as is being attempted for
the water boats. The bus body itself is made in Turkey and then shipped to
Japan. An identical model can be made for India. The Karsan vehicle has
several advantages. For one it can climb very steep roads. Second it has a
wide 1.2m automated door which allows for a passenger to embark with
baggage or in a wheelchair. This is not possible in a conventional bus. The
vehicle can host 12 sitting passengers with a provision for ten more standing
passengers. By using a home theatre kind of seating (each row is higher than
the earlier one) — a unique ergonomic profile has been created which is ideal
for a 270 degrees sightseeing view. The bus partners have already started
development of bus units with this form factor. The government is being
pursued to provide regulatory benefits and subsidies identical to those
offered for cars to this 5.85m bus which is actually shorter than a Tesla car.
This format of minibus could replace the cars that were anticipated in the
5000 vehicle initial fleet. In a serial hybrid configuration, this bus can give a
range of 500 kms, battery swapping in less in five minutes (using the Nio
robotics from Europe) and a hydrogen range extender which can enable
infinite range if hydrogen filling stations are available. A fleet of around
50,000 such buses can provide an alternative public transport which is
superior to, cheaper than and faster than private taxis or personal cars. Each
bus requires just one driver and has extremely fast hop on, hop off facility
because of the wide entry/exit gate. The Indian equivalent of the Karsan
should be available for mass deployment in early 2025 at a cost of well under
Rs fifty lacs for a twenty passenger version with adequate luggage space etc.

43

FOR INTERNAL USE | STRICTLY CONFIDENTIAL VERSION 01.07.24



* The financial estimates of capcost and annual opcost along with the cross
subsidy rationales therein were reviewed and the project finance member
was requested to rework the financials based on the Karsan type vehicle
format.

* The large trans-shipment hub proposed at Porvorim was unanimously
approved based on results of the aerial survey on all the available options as
indicated by KTC. The land could be paid for in cash at the circle rate for the
entire 100,000 square metres. The proposed hub would have a plinth area of
30,000 square metres and need height approval for 90 feet and a FSI of 1.0
(to enable a million square feet terminal with 100 boarding gates and
commensurate charging stations).

® For vehicles other than those provided to KTC at Rs 35 per km — the possible
business case options were reviewed. The option with maximum support was
to offer an eat all you can daily or monthly pass which could be used in any
bus (KTC or otherwise) at an indicative Rs 250 per person per day or Rs 1500
per month or Rs 10,000 pa. For pass users boarding KTC buses, KTC would
be reimbursed the fare than KTC would receive if it were a direct retail
passenger. It was decided to explore business plan options in greater detail
once the hub location and PPP company were finalized.

* The functionality to be built into the Digital Twin was discussed. The
coordinator shared the digital twin tenders of Varanasi, Ayodhya and Mumbai
which were broadly identical. However, these tenders did not envisage the
elaborate detailed and dynamic digital twin functionality required for live Al
based transportation networks. Dr Nyati offered to arrange for 50 flight sorties
over Goa by June 15, 2024 and help estimate the cost of developing the
dynamic digital twin using the Kodoy stack with the private planes and
vehicles that are used for Google street view. The partners have been
gracious enough to agree to do the Digital twin development work at cost
with a small overhead cover using the planes, drones and other vehicles
when they are not in use for commercial projects. Dr Nyati made a
presentation on the work done for the Dharavi digital twin and gave a demo
of the footage already captured for Goa and for the Porvorim traffic
simulation. A clip of the video is appended.
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SECTION 1, CHAPTER 3

Overseas
Projects

a synopsis




This document servesas a brief compilation of the institutionally-funded Bus
Transportation projects in emerging markets from the year 2000-2020. The
primary information source used for compilation of this document are public-
domain reports of the multilateral development banks including the World Bank
(who have also published working papers related to many of the below
mentioned case studies). It documents findings related to selectaspects
discussed in the case study cities,including significant experiences, challenges,
successesand lessons learned,to relay practical, ground-level guidance on local
bus planning and implementation. The information presented herein has been
customized and collated for the purposes of the ayushc¢a Transport Hub which is
part of the Global lIT Alumni Hub @Goa.

Among the case study cities, the implementation of BRT corridors has been
believed to deliver a remarkable transformation in urban mobility, often replacing
chaotic traditional transport systems and delivering tangible impacts on the city
and its peoples. However, BRT implementation is a complex affair since it involves
complex planning and design, adaption to local conditions, and extensive
coordination of stakeholder engagement, institutional change, as well as project
and financial risk management.

[t is important to note here that the BRT project implemented in New Delhi in
anticipation of the traffic surge during the Commonwealth Games of 2010 was an
abject failure and had to be dismantled at substantial cost. At the same time, the
virtual metro concept which has been experimented with in Germany as well as
China seems to hold substantial promise — especially for Goa - because it is built
ground up for autonomous vehicles and does not involve laying of any electrified
tracks. If the virtual metro is interfaced with a smart integrated traffic light
management, it can deliver most of the benefits of a metro rail system including
capacity, waiting time and transit time. Rail based metro would be difficult to
implement in a location like Goa which is not only spread out geographically over
3500+ square kilometres but would also be a challenging topology for
construction of either underground or overhead rail lines. Most routes may not
have the requisite economy of scale in terms of passenger demand. The Al
based system now proposed for Goa has the promise of providing point to point
on-demand services at a very low cost with an excellent consumer experience.
We expect this experience to draw a significant proportion of the customers in
preference to using their own cars or self drive/chauffeured taxis. The lack of
migration and legacy issues would play to Goa’s advantage.
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This document aims to conduct an honest and balanced appraisal
of local bus transport formats to understand the underlying
reasons and causes for achieved results in several completed
projects, thus discussing both successes and learnings.

This synopsis is primarily based on desktop research with limited
field work carried out by volunteers from the IIT Alumni Chapters in
premium locations like Lake Como, Venice, Marbella Spain, Bali etc.

Multilaterals like the World Bank have focused primarily on BRT

projects and have analysed the projects using the following
framework:

Research Framework &
Structure

e Learnings on bus priority projects from Bank’s and other
project experience

e |Informing the design of future BRT projects

WHY a BRT

synthesis?

e Inventory of BRT projects 2000-2018
e Creating a single source inventory
e Obtaining documents and research

WHICH BRT

projects?

HOW each e Case studies of completed BRTs

project e Focus on key research aspects
performed?

e Zooming in on individual successes and lessons

WHAT takeaways for future BRTs?
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Completed
BRT Projects

UNDER WORLDBANK-FINANCING (2000-2018)
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For the period from 2000 through 2018, the World Bank financed a
total of 19 BRT systems under Investment Project Financing (IPF),
including nine completed BRT projects by the end of 2018,the time

this research project began, and 10 in various stages of

implementation.
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These projects represent a total cost of an indicative $5 billion, of which around
$2 billion or approx. 40% was financed by the World Bank. The World Bank
projects are located in seven countries involving 14 cities: Accra in Ghana, Bogota
in Colombia (two projects), six cities in Colombia (Bogota,Barranquilla,
Bucaramanga, Cartagena, Pereira, and Medellin), Dar es Salaam in Tanzania,
Hanoi in Vietnam, three mid-sized cities in India (Hubli-Dharwad, Naya Raipur, and
Pimpri- Chinchwad), Lagos in Nigeria,and Lima in Peru. We believe that 40%
project funding via multilaterals is a good thumb-rule to follow.

All completed BRT projects had similar Project Development Objectives (PDO) as
Goa. They all focused on improving transport and mobility and encouraging
modal shift to environmentally sustainable public transport. In some cases, PDOs
included a specific aim to deliver reliable and cost-effective systems (Dar es
Salaam). Other common objectives included improving access for the poor and
strengthening institutional capacity, with one case targeting improvements in
local level urban transport planning and traffic management (Accra, NUTP
Colombia). A few projects highlighted developing integrated urban transport
plans and policies to enhance economic productivity and quality of life
(Colombia’s NUTP cities, Lima, Lagos).

It is claimed that BRT became a catalyst for institutional and sector reform in
some cases. The establishment of Urban Transport Authorities (UTA) specifically
to lead BRT implementation was less effective. Planned UTAs in some cases were
not realised (Hanoi, India cities); some were not sufficiently robust as a political,
regulatory or coordinating entity to undertake implementation of a major sector
reform together with a BRT implementation (Accra); and some new BRT agencies
lacked the strength to match influential power players (Dar es Salaam). In the
case of Colombian cities, a central government program provided technical
assistance and funding while municipalities formulated projects. In the Indian
cities, establishing financial and technical resources at the state capital level
developed a centralised capacity that was able to effectively support multiple
cities in their state. Based on an analysis this far, we believe that the PPP
framework entity working alongside a state government entity like Kadamba
Transport Corporation can provide the best possible fit to the market and
investor need.
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Whilst it is important to note upfront that central
lane BRT failed in New Delhi, it is none the less
useful to study central lane BRT and other Quality
Bus System (Improvement) projects in various
emerging markets. For the purpose of this report,
the term “BRT” has been used interchangeably with
Quality Bus System (Improvement) projects.

Virtual metro and shared minibus services have
been proposed as part of the BRT framework. Key
highlights of the case study cities in implementing
BRT are briefly described as follows (in alphabetic

order) along with a conclusion at the end of each in
terms of “takeaways for the goa project”
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Accra
BRT

The project did not implement the BRT due to cost overruns, opting instead for a
Quality Bus System (QBS). The QBS struggles with traffic congestion due to lack
of dedicated lanes and massive growth in private vehicles, which created
financial hardships, but QBS provides valuable experience upon which to build
ongoing improvements. Formalizing the route operators is a significant step to
improving regulation and standardization of services since it establishes the
government’s role as facilitator/regulator of public transport. The issues raised by
this deployment experiment have been addressed by the use of Al controlled,
on-demand routing. This eliminates the need to have pre-defined bus routes or
“time of day” based bus frequencies.
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Bogota
BRT

Bogotéd’s TransMilenio project was developed with solid planning objectives that
included a socially inclusive approach to transforming city mobility. It introduced
TransMilenio SA as the network manager and built a regulatory model of private
sector operators while also including existing stakeholders into the new business
model. All three BRT projects in Bogota achieved their PDOs with remarkable
system performance. However, TransMilenio’s earlier mandate for full cost
recovery from fares of its operational expenditure proved difficult to manage,
causing pressure on fares and user dissatisfaction with particular impacts on the
affordability for low-income users. The quest for full cost recovery through higher
efficiency and productivity manifested itself in passenger overcrowding, which
negatively impacted public support. Since 2015, legislative changes involved
replacing ‘financial self-sufficiency’ with ‘financial sustainability, allowing other
funding sources to supplement fare revenue. This experiment has very useful
learnings for Goa and it is desirable to build a complete ecosystem which aligns
the interests of both the state transport company as well as various private
operators, self-drive car providers and hotel owners with own vehicles (besides
other stakeholders).
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Colombian BRT Program

SIXCITIES
Bogotab, Barranquilla, Bucaramanga, Cartagena, Medellin and Pereira

Colombia’s decision to scale up the successful Bogota’s BRT under the National
Urban Transport Scheme (NUTP) provided political emphasis, and offered
technical assistance and a proportion of the funding required for cities to
undertake their own BRT projects. In each case, a key intervention was to define
a new regulatory framework to address operational problems and negative
impacts of traditional bus transport. Lower than expected ridership in all cities
caused financial hardship, but cities with greater success improved BRT
integration with the surrounding networks and feeder services. Despite the
varying levels of challenges and successes, BRT served as a catalyst for cities to
develop their own integrated road-based public transport systems. While access
to the poor remains a challenge, the percentage of low-income passengers using
BRT increased significantly, reaching 71 percent on Barranquilla BRT and around
60 percent on Pereira and Bucaramanga BRTs. The conception of a new overlay
built ground-up for on-demand point-to-point services based on eVehicles,
varying levels of comfort/QoS and a hub-based changeover point can
fundamentally alter the price performance of public services. This in turn can
help shift a substantial proportion of tourist traffic to public transport. This would
prevent choking of the roads and lungs of the city. This could enhance the
State’s ability to cater to many more tourists and to capture the revenue
therefrom.
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Dar es Salaam
BRT

Following the style of Latin American models, Dar es Salaam built a high-quality
system that inspired other sub-Saharan Africa (SSA) cities looking for ways to
transform urban mobility. Dar es Salaam’s Line 1 has been operating for over five
years, and further expansion is underway. At opening, the BRT carried 180,000
daily passengers and reduced travel time along the corridor by a remarkable 50
percent. Lack of institutional readiness, uncertainty surrounding the business
model and risk assignment, and an unclear plan on how to incorporate the
displaced daladala minibus sector posed difficult implementation challenges. It
would seem that aligning the incentives of the private operators by giving them
buses with charging and parking on a “per km based rental” may help to get them
on board.

Dar es Salaam, Tanzania
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Hanoi
BRT

Hanoi's BRT experience presents valuable lessons on the complexity of
implementing BRT. Despite its challenges, the case provides an example of a pilot
BRT system replicable in other corridors. The project also instilled in city
managers confidence in their ability to improve public transport. While other
PDOs were met, ridership fell well below the target, with 14,000 daily at the
opening, partly reflecting the limited integration with regular bus services. Over
50 per cent of surveyed users report being previous motorcycle riders. The key
challenge in Goa is to shift tourists from vehicles carrying an average of 2 or 3
passengers to those that can carry 10 or 15 tourists in one vehicle which is of the
same size.
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India BRT Program

THREE MID-SIZED CITIES
Hubli-Dharwad, Naya Raipur and Pimpri-Chinchwad

India’s three-city BRT project was remarkable in that it prioritized capacity
building as a first intervention, which equipped local decisionmakers to define
their own mobility initiatives around the BRT implementation and develop
competency to manage unforeseen risks. This Global Environment Facility (GEF)-
Sustainable Urban Transport Project (SUTP) involved a large capacity-building
program in mid-sized cities where resources and capacity lag behind large cities.
It utilized capacity at a state level to provide technical assistance to multiple
cities. The BRT implementation programs overcame a myriad of challenges,
notably land acquisition and contestations over street space. At opening, the
cities achieved significant mode shift to public transport on BRT corridors.
Ridership in Hubli-Dharwad rose to 100,000 daily, however in Pimpri-Chinchwad
and Naya Raipur, BRTs are lagging in ridership growth. The key learning here is
the base infrastructure in terms of the passenger terminals and charging hubs
has to be created upfront and then the rolling stock can be increased in keeping
with demand.
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Lagos
BRT

The Lagos BRT demonstrated that a BRT project does not necessarily need to
achieve ‘full BRT status, insteadit can use a varietyof bus system improvements
appropriate to the local context. This learning is particularly relevant for Goa.
Lagos Phase 1 BRT commenced with a government-sponsored BRT Lite project
supported by MDB funded technical assistance. The project took a pragmatic
design approach by concentrating infrastructure on where it delivered the most
impact. Building on BRT Lite’s success, the Bank financed Phase 2 (LUTPZ2), which
involved system improvements and median BRT extension and road widening.
System performance has been remarkable for a low-cost BRT, with daily ridership
reaching 200,000 passengers. This pragmatic approach involved strategically
prioritized actions, such as comprehensive public engagement and
communications to build public acceptance and trust, and design/build
construction contracts to reduce delays. Also notable was the early and
comprehensive investment in capacity building in all aspects of transport
management, which was instrumental to success. Integrated Public Transport
System (the transportauthority in Lagos,also knowns as LAMATA) has become a
textbook example of howto develop institutional strengthening, fostering a
competency to undertake a locally-derived system design and in
managingunforeseen risks. The crisis of deteriorating performance of the first BRT
operating company for BRT Lite demonstrates how the businessmodel can
influence behavior. In this case, the operator seized control over revenue to gain
a power advantage to exploit a financial opportunity. Fortunately, LAMATA was
able to prevail and terminated the contract.
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Lima
BRT

Lima leveraged outstanding political support to develop a BRT system out of a chaotic
transport situation. Ridership took time to build up, causing some early difficulties.
However, once the system was fully operational, it exceeded its target demands and
achieved its PDOs, including reductions in travel time by 34 percent, and in fatal and
serious accidents by 65 percent. Despite a key objective to improve access to the
poor, the project found this a challenging task, and Protransporte is now aiming to
improve access and affordability by implementing a large feeder route network and
also optimizing its fare policies. Fleet renewaland bus scrapping were part of the
reforms but they added an extra layer of complexity that causeddelays. Separating
fleet renewal from the criticalpath of the project was a lesson to be learned. It seems
important that the path to replacing the ageing fleet of KTC be defined clearly upfront

The transportation task force of the IT Alumni Council which was constituted as part of
the Forum mission has tried to assess the reported data on the various BRT projects
objectively and also compared the same with BRT experiences in cities like New Delhi.
Very interesting learnings have also emerged from field work in locations like Gold
Coast, Bali, Marbella etc.

It must be explicitly stated that the findings of the IIT Alumni Council’s Task Force are
not consistent with the findings and recommendations of the World Bank primarily
because the World Bank has not factored in several major inflection points —
emergence of electric vehicles, the advent of Al in route analytics, the ubiquity of
smartphones, cost effectiveness of digital citizen service platforms, success of virtual
metro architectures and new formats of asset and infrastructure sharing between the
government, PPP entities and the private sector.
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However, there are some interesting points raised in the World Bank
analysis which merit a mention. These are summarised in brief from the
World Bank working papers :

e While BRT offers a range of design options for both infrastructure and
operations and is an effective instrument in the Urban Mobility Toolbox, it is
not a ‘silver bullet ’ solution for every city and corridor. BRT should be
approached as an integrated set of measures that can be applied according
to the local conditions. Characteristically, BRT aims to improving the standard
of road-based public transport with quality infrastructure and high-frequency
services to promote substantial ridership. The case studies consistently
demonstrated BRT or its equivalent to be a key intervention and cost-
effective instrument to address the urban mobility conundrum that cities
face.

® |nits basic form, BRT infrastructure can range from low-cost infrastructure
(‘'lite’) that offers operational enhancements (sometimes with lower capacity)
to more sophisticated high-capacity infrastructure. This should not be
regarded as an either/or choice, as BRT design can blend various features to
satisfy the agreed objectives developed in conjunction with city managers. It
is also flexible, being able to adapt to the complex local systems in which
cities operate, such as by balancing intricate interplays with other road-based
transport modes and users, institutional structures, technology applications,
and the prevailing political dimensions.

® Corridors with lower demand or medium-sized cities can explore Integrated
Corridor Management (ICM) that seamlessly combines bus lanes and other
bus improvements with traffic management, road safety features, and walking
and biking facilities as a cost-efficient alternative.
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* Regarding BRT corridor carrying capacity, this review found that globally, in
typical cities, BRT systems have a corridor capacity threshold of around
10,000 passengers per hour per direction (phpd) before operational
bottlenecks (such as berths at stations, intersections) begin to impact on
efficiency and quality.

* institutional aspects of BRT can have more influence than infrastructure on
the BRT’s success . Flawed design in BRT infrastructure can reduce a
system’s effectiveness, but a weak or botched institutional framework could
see the system fail.

* The role and function of the authority/agency needs clear definitions,
whether it is to serve at a high level and be responsible mainly for policy,
planning, and regulation (LAMATA Lagos), or at a middle level, in managing
BRT day-to-day operations, service planning, and the operator contracts
(TransMilenio-Bogot4, Protransporte-Lima).
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Tiered Level of Functions and Risk Assignments Among Players

STRATEGIC PLANNING and COORDINATION - Takes Political Risk

o Sets strategic policy. What level of service does the
city wish to provide?

* Manages the political agenda and resolves political

The Transport Authority issues

* Develops the Strategic Service Plan (business plan for
bus system manager)

High Level Coordination

BUSINESS MANAGEMENT AND TACTICAL PLANNING - Takes Business Risk

* Grow patronage and revenue
Middle Level * Responsible for customer service delivery

The System Manager * Ensure financial performance
* Fare collection and ticketing

Manages the Network * Plan routes, control and monitor service delivery
Operates the Business * Manage and enforce bus operator contracts
* Community relations/marketing and promotion

PROVIDING SERVICES -Takes Operational Risk

* Provide bus services under quality contract to provide

Bus Operating Companies et alaf e ke

¢ Management capacity of the agency needs to be robust, with careful
attention given to the relationship (or power balance) with operators. In

particular, this relates to the contractual assignment of roles, responsibilities

and risks between the BRT agency and operators, defining the power
relationship and influencing the behavior of the players, as experienced in
Dar es Salaam and Lagos BRT Lite.

* The bus operator contract is not a standard model contract; it needs to be

tailored to local context and to the relative strengths of the parties. Typically,
bus operator contracts are classified as net-cost contracts (NCC) where the

operator carries the financial risk, and gross-cost contracts (GCC) which

places revenue risk on the agency (city). Hybrid contract models where risk is
shared are becoming more common. Due to risk exposure on both sides, it is

useful to think of a hybrid contract as a partnership contract. The following
figure outlines the type of contract appropriate to different circumstances,
namely the experience of the operators and their ability to manage risk.
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Hybrid Contracts Based on Relative Capacity of the Parties

Supply Contract Partnership Contract
Range of Contract Types Requires less monitoring

Requires closer monitoring

More output based More outcome based

Requires More Agency Control Allows Some Operator Control
Suits less experienced operators Suits more experienced operator
Protected from demand risk Able to take some demand risk
Service planning wholly by the agency Operator involved in service planning

Greater flexibility to innovate and develop
service efficiency

Prescriptive service specifications

Paid for services but business model
rewards ridership growth

Paid set rate for supply of services (but
could include passenger incentive)

More emphasis on economic incentives for
quality service delivery (+some penalties)

Strong emphasis on penalty regime to
guarantee quality

11111

* Procurement of operators for new contracting arrangements is a major
challenge. Typically, operators are unfamiliar with new arrangements and/or
lack trust in government, or they may have practical concerns over issues
such as loss of employment. However, when a new contract identifies costs
and appropriately assigns risks, it is likely to be a more sustainable business
model than what operators currently have, so the city should not be hesitant
to promote a transition to a new business opportunity. The figure below
shows important areas to consider and the subsequent steps involved in the
process.

Mistrust of
Government Identifying the
agencies existing
operators

Lack of
understanding of
the ultimate
system

Comprehensive,
and protracted, Operators non-

engagement with binding Capacity building

and training for
operators

existing operators expression of
interest

Start early, don’t
wait until Establish an
infrastructure is Operator’s Study Tours to
underway! negotiating operational
Committee systems similar to
that proposed
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e BRT can be leveraged to spearhead speedy changes to formalize the

passenger transport sector and rationalize operators and services. A large
investment in transport infrastructure can create momentum for change.
Leveraging BRT for sector reform should aim for a “triple win” — benefits for
the city, for the customer and for the operator. Simply using BRT leverage to
enact sector reform, without a clear-eyed view of local conditions, could run
into serious problems.

Paratransit private operators, while often displaced by BRT, are an essential
part of the network supporting BRT. Paratransit ownership structures are not
always identifiable, and their semi legal/vulnerable status often fosters
political affiliations. Lack of capacity may also hinder participation by informal
paratransit operators. Notwithstanding the challenges, a good approach is to
focus on business transition that empowers the industry either by (1)
incorporating interested parties into a formal entity to operate the BRT as a
service provider company or (2) structuring operators into a business model
that provides feeder services to the BRT, which can be an effective approach
since it leverages their ability to fill the gaps as feeders to the BRT and to
provide complementary services in lower-demand corridors and peri-urban
areas.

With BRT and public transport generally, cities need to balance financial
sustainability with transport affordability and wider social objectives by fine-
tuning fare policy, subsidy levels and operational efficiency. Where fare
setting is a political exercise, resulting in financial deficits, stable alternative
sources of funding will need to be secured. However, while subsidy or non-
fare revenue is usually required, such funding should not be considered
automatic compensation for financial losses. The use of subsidy funding must
be a commercial decision based on well-grounded financial and economic
analysis and structured in a way that avoids fostering subsidy dependency,
which may dilute management’s focus on business performance.
Furthermore, fare policy (willingness- to-pay and affordability) must be
managed, together with a strategy to achieve ridership targets. From a
business management perspective, financial sustainability requires
establishing the business case and taking a business-like (commercial)
approach to develop the market, build ridership and revenues, and efficiently
managing costs.
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The physical and operational integration of BRT as part of a public transport
network is difficult to manage in part due to the unique and complex urban
environments in which BRTs are built, and it usually require some trade-offs.
For example, where BRT operations are disconnected from local bus services,
the gain in travel time savings on the BRT could be lost in passenger transfer
and access time.

Operations planning and infrastructure design are interdependent processes.
Operations planning is a core part of the Concept and Feasibility Plan upon
which the city gives approval, thus allowing the project to proceed to detailed
design. BRT operations planning should guide the infrastructure design and
not be left until it is time to operationalize the system. Common design
choices as seen in the case study cities have shown that:

The decision for curbside or median alignment is not a binary choice as
systems can use both types within the one system if necessary. Curbside
alignment may be suitable where roads are narrower and allows the
station/bus stop facilities to be incorporated on the sidewalk, reducing the
demand on road space, whereas median alignment is less subject to
operations disruptions and encroachment and capable of providing higher
bus throughput and frequency.

A direct BRT system (off/on busway) improves integration by reducing
passenger transfers, penetrating communities, and improves ‘first-last-mile’
access. Direct services are more suited to corridors of medium density and
moderate ridership.

However, a closed BRT system is more suited to higher capacity systems,
avoiding the random entry of buses onto the busway which could disrupt a
highly scheduled BRT trunk operation. It also allows for better allocation and
utilization of resources by concentrating high-capacity vehicles on the trunk
route where high demand exists and allows feeder services to be tailored to
demand, using smaller buses. Passengers understand the simple design
concept of a trunk-feeder system, where route design is less complex.
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lllustration of Closed
& Open System Design

Illustrative Closed System
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connections to the trunk line.

Routes can also cross over the
trunk line to provide cross-
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An open system showing all
routes interlining with the BRT
system.

A hybrid arrangement to
deliver consistent trunk
services with the integration
of direct services.

FOR INTERNAL USE | STRICTLY CONFIDENTIAL VERSION 01.07.24



* Intersection control is often not sufficiently prioritized in BRT design, but it
plays an essential role in maintaining reliable schedules and helps to space
buses properly to avoid overloading stations - a key capacity constraint.

e Station and hub designs must consider passenger capacity requirements,
including convenience, safety, wayfinding, pedestrian flow, and passengers
with special needs. ROW constraints at stations may require some innovative
planning which could include the use of guided bus systems to improve bus
docking and reduce space demand. A MDB-financed IPF project generally
proceeds through a six-step cycle which is illustrated below.

The following images serve as an ideaboard for simple design changes which can
significantly improve the design of the bus system.

IPF Project Cycle

1. Identification stage:
v Project Concept Note (PCN)

6. Completion and Evaluation
v Implementation Completion and COUNTRY
PARTNERSHIP
Results report (ICR) FRAMEWORK
v IEG Evaluation of ICR

Preparation stage:
Technical Assessment
Economic/Financial
Institutional Capacity and
Institutional Arrangements

&
v
v
v
) v Financial Management
5. Implementation and Support ¥
v
v

v Implementation Status and
Results report (ISR)

Procurement
Social and Environmental
Results, Risks

4. Negotiations and Board Approval 3. Appraisal stage

stage: v Project Appraisal Document
v PAD (final) (appraisal stage)
v Legal Agreement (final) v Legal Agreements (draft)

v Memorandum of President
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Bus Congestion on the Busway

Source: https://use.metropolis.org/case-studies/transmilenio-bus-rapid-
transit- system

Congestion Affecting Service Efficiency

Source:https://theBogotapost.com/Bogotas-
transmilenio-system-a-painful-route-to-the- future/1177/
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Medellin Metro

Tranvia tramcarline T-A

Tranvia Tramcar Line

Source: https://medellinliving.com/medellin-metro/
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Phase 1
BRT Corridor
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Inner City Bus Congestion

Bus Station
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Map of
Planned BRT lines
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Need for hard barrier

Lack of traffic enforcement

73

Occupancy of the BRT lane is
commonplace, and despite the
BRT bus horn-blowing, these
violators are unwilling to move
aside. While the painted line ‘soft’
barrier generally separates traffic
from the bus lane, the BRT driver
is constantly under  stress,
threatened by traffic intruding on
the bus lane.

The painted barriers need
constant  enforcement. When
traffic gets heavy, such as in wet
weather, motorists appear to see it
as OK to take over the BRT lane.
The lack of left turn management
at intersections caused the BRT
to be blocked at this intersection

Poor intersection management
has a severe effect on BRT, as a
large portion of signal green time
is wasted by persistent cross
traffic violating red lights. Traffic
rules enforcement is key.
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Mixed traffic operation on an overpass

Poor intersection management
severely affects BRT, as a large
portion of signal green time is
wasted by persistent cross-traffic
violating red lights. Traffic rules
enforcement is key.

Lack of order (and consequently
accidents) is largely due to the
‘village driver attitudes’ by
motorists, who endanger
themselves and others with
undisciplined  behaviour  and
impulsive and erratic actions.

Cyclists regularly see the bus lane
as a clear cycle path, putting
themselves in high danger.

Source: Frits Olyslagers (2017)
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Four
Indian Projects

a synopsis




India is fundamentally different from all other emerging markets because of three
parameters. First is the level of digital penetration and digital citizen services. The
digital twin work for Varanasi for example is more advanced than that done for
Singapore. Similarly the digital payment ecosystem is far more mature. Second is
the calibre of civil servants and government officials. India attracts the very best
domestic talent in its highly competitive civil services whereas most developed
countries are not able to attract comparable talent. Government jobs are pretty
low down on the demand hierarchy with litigation pursuing lawyers and hedge
fund managers topping the list. In recent times, the Task Force noted that the so-
called experts from multilateral development banks like the World Bank are not
on par with Indian civil servants. Staffed mostly by economists and not by
engineers, the multilateral development banks look upon challenges without
understanding or even contemplating the use of emerging frontier technologies.
The ability to implement such technological advances fundamentally alters the
ability of India to lead globally. New algorithms to run transportation is the third
and most lethal comparative advantage for India. To that extent, the World Bank
findings are more about “What was” rather than about, “What should be or can
be?”

Three medium-sized Indian cities developed BRT under World Bank financing,
including Hubli- Dharwad, Pimpri-Chinchwad, and Naya Raipur. As per the World
Bank, “Each of the BRT systems, whether BRT Lite in Naya Raipur or fully
segregated BRT in the other two cities, received very positive public responses,
achieved significant modal shift to public transport in the BRT corridors and most

9

importantly, developed capacity through ‘learning by doing'.

However the experience of New Delhi with the BRT was not positive. And in fact,
the entire corridor had to be dismantled at considerable direct expense and even
more indirect expense caused by the delays and consequent fuel
expenses/productivity loss. It is thus the view of the Task Force that a hybrid
design with Al based on-demand point to point services is the ideal way to go
forward. This will necessitate a much larger fleet size and a vehicles of different
sizes ranging from sub 6m/22 passenger minibuses (similar to the Karsan buses
piloted in Japan) to the 24m virtual metro coaches which can carry upto 500
passengers on the main elevated corridor from point to point.
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In the Hubli case, the proactive involvement of the state government created the
Land Transport Department, connecting the city to urban transport grants to
implement small innovations at the city level. Hubli was clearly more successful;
as it established a SPV BRT agency in Hubli-Dharwad which was able to
coordinate planning, delivery and operations in a highly fragmented institutional
setting. Whereas BRT ridership in Hubli-Dharwad rose to 100,000 daily, BRT in
Pimpri- Chinchwad and Naya Raipur have yet to improve their ridership
performance. The BRT implementation overcamethe myriad of unforeseen
problemsin land acquisitions, community opposition, change to design drawings,
staff turnovers and resultant design changes.

India is rapidly urbanizing. Urban population is projected to grow from 290 million
in 2000 to 590 millionby 2030 and urban transportproblems pose a serious
threatto the environment both locally and globally. High level of air pollution has
been part of daily life in many big Indian citieswhere streets are overloaded by
motorized vehicles. Under these trends, India will soon be the world’s third largest
consumerof oil, only after the US and China. Unless deliberate steps are taken to
develop and implement an environmentally friendly urban transport strategy in
the coming decades, India’s increasingly growing urban areas may well become
the largest single source of GHG emissions increase. Goa which is heading
towards massive increases in tourist numbers (because of the new Mumbai Goa
expressway) is likely to see massive increase in numbers. The task force estimates
a 20x increase in ridership from existing levels (taking into consideration both
KTC and private buses). Most important is the realization that the roads and lungs
of Goa will both choke under the load of incoming tourist influx in the peak
months. This will lead to traffic jams like those witnessed during the IEW seminar
in Feb 2024 of three hours each way. It will also lead to Delhi type AQI levels
which will drive tourists away. Congestion is bad for both - tourist revenues as
well as viability and thus growth of tourism dependent businesses. In a way,
congestion is bad for the economy as well as for job creation.
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One should however look at the MDB funded projects to gauge their real
performance. In 2009 the Gol formally requested the World Bank and GEF to
assist to develop adequate institutional structures and capacity for implementing
the National Urban Transport Policy which will in turn, abate GHG emissions. The
MoUD developed an India-GEF- World Bank-UNDP Sustainable Urban Transport
Program (SUTP) to strengthen the capacity of national and local governments in
urban transport planning and management in more integrated and
comprehensive manner.The core of this multicity program involved a wide range
of activities under both capacity building and demonstration projects. Through
the demonstration projects, SUTP financed BRT systems for three cities: Hubli-
Dharwad, Naya Raipur, and Pimpri-Chinchwad.

The Project’'s Development Objective (PDO) was to promote environmentally
sustainable urban transport nationally and to improve the use of environmentally
friendly transport modes in the project cities.

The length of implementation was 9 years from 2009 to 2018, having been
amended seven times and extended twice to accommodate new developments.
One extension was by one year in December 2012 to includeHubli-Dharwad BRT,
and the secondtime by 28 months in November 2015 to ensure completion of
five of the six demonstration projects, which were critical to the achievement of
the PDO. The complexity of involving multiple cities and agencies required
flexibility in implementation.
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India BRT Program

THREE MID-SIZED CITIES
Hubli-Dharwad, Naya Raipur and Pimpri-Chinchwad

India’s three-city BRT project was remarkable in that it prioritized capacity
building as a first intervention, which equipped local decisionmakers to define
their own mobility initiatives around the BRT implementation and develop
competency to manage unforeseen risks. This Global Environment Facility (GEF)-
Sustainable Urban Transport Project (SUTP) involved a large capacity-building
program in mid-sized cities where resources and capacity lag behind large cities.
It utilized capacity at a state level to provide technical assistance to multiple
cities. The BRT implementation programs overcame a myriad of challenges,
notably land acquisition and contestations over street space. At opening, the
cities achieved significant mode shift to public transport on BRT corridors.
Ridership in Hubli-Dharwad rose to 100,000 daily, however in Pimpri-Chinchwad
and Naya Raipur, BRTs are lagging in ridership growth. The key learning here is
the base infrastructure in terms of the passenger terminals and charging hubs
has to be created upfront and then the rolling stock can be increased in keeping
with demand.
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The BRT in Hubli-Dharwad is managed by the Hubli-Dharwad BRT Co,
operationalizing the project in October 2018 starting as a 5-bus trial, rapidly
growing to an operation of 100 bus fleet. The daily ridership was 65,000
initially and is now reaching 100,000 with travel time having decreased from
one hour to 35 minutes with express services. At opening, indications were
that the BRT was able to retain 50 percent of the previous bus passengers,
and that 18 percent of the users have shifted from personal modes of which 9
percent are from cars.
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Naya Raipur

BRT

Raipur, the original city, was the capital of the State of Chhattisgarh and the
major urban center in the state. Naya Raipur,is a planned city to replace Raipur as
the official legislative capitalcity of Chhattisgarh and is being developed as a
‘green city’ underthe Smart Cities MissionProgram by the national government.
The population of Raipur in 2019 was estimated at 1.87 Million, and Naya Raipur
close to 200,000 people.

Naya Raipur BRT
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The SUTP financed the BRT Lite corridor (Corridor | in Figure) between Raipur
and the newly developing administrative centre of Naya Raipur, over a distance of
26 km, as an express service without a dedicated right of way. Before the project,
and with the launch of the new state capital, passengers had to rely on personal
modes of transport and a minimal public bus service. To avoid creating
dependence on personal modes, the World Bank encouraged the Naya Raipur
Development Authority (NRDA) to initiate an interim bus service. Accordingly,
NRDA launched an employee-only government bus service as most commutes
between the two cities were by government staff commuting to work. Two
additional BRT corridors were planned: Corridor Il as a BRT corridor linking Kabir
Nagar (Raipur) with the Capital Complex in Naya Raipur (35 km) and Corridor Il as
a Quality Bus Service.

System operation was assigned to the Naya Raipur Mass Transport Ltd (NRMTL),
an SPV Company commencing with Corridor 2 partially operational with a plan for
full operations as the population of Naya Raipur grows. Daily ridership on the BRT
Lite proliferated from 950 at opening to more than 3,000 passengers per day by
2018. The public transport mode share of trips between Naya Raipur and Raipur
reached over 42 per cent at project close, a significant achievement given the
negligible public transport available in Raipur at the start of the project.
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Pimpri-Chinchwad
BRT

Pimpri-Chinchwad, under Pune Metropolitan Region in the State of Maharashtra,
is part of an urban agglomeration comprising of Pune, Pimpri-Chinchwad, and
Sangavi as well as Nigdi which is under the civic body. As of 2019, its population
was estimated at 2.2 million.

Pune City previously launched a pilot BRT in 2006 which was beset with many
problems, which some critics blame on it not following established BRT
standards. The actual situation maybe that the BRT standard itself is irrelevant in
an “Al Age”. This haunted the Pimpri-Chinchwad BRT especially during the
implementation phase.

Pimpri-Chinchwad BRT
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Pimpri-Chinchwad city implemented a network of four BRT corridors, with the
SUTP financing Corridors 3 and 4 - both greenfield corridors totaling 19km that
connect the two parts of the city divided by a river, railway line, and major
highway, creating a grid network. The system was branded as Rainbow BRT with
a new image, incorporating successful elements and learnings from the pilot
project and best practice.

The system operation was assigned to Pune Mahanagar Parivahan Mahamandal
Limited (PMPML), a State Transport Undertaking (STU) being the traditional bus
operator in the city. At project completion, daily ridership on Corridor 2 was
80,000 and Corridor 3 17,000/day. Corridor 4 has since been operationalized. Of
the passengers using BRT, 28 percent had switched modes from motorcycles,
autorickshaws, walking, cycling, and cars. The overall public transport mode share
for the city more than doubled, exceeding targets. Soon after its launch, the
dedicated bus lanes enabled commuters to reach their destinations 10 to 15
minutes earlier than usual.

Rainbow BRT is yet to achieve its full potential. The branding itself may require
rework. Ridership only increased by 12-17 percent over the three years while the
number of personal motor vehicles on the road continues to grow unabated due
to limitations of bus availability and resultant lower frequency of services. The
ongoing Metro construction along Corridor 1, the most heavily trafficked corridor,
has prevented the full operationalization of BRT services on that corridor.

84



Govt. Funding Limitations

CASE ANALYSIS

India has traditionally under-invested in public transport. As of 2007, of 80 cities
with a population size exceeding half a million, only 20 had organized public
transport; and a large majority of bus operators had inadequate resources and
technical know-how. In particular, medium-sized cities lack technical capacity
and resources and have lagged in developing institutional capacity, as urban
transport falls under the state government’s purview and local government is the
weakest tier.

The template developed by the national and state-level institutions responsible
for public transport has strengthened the commitment, efficiency and capacity
for project implementation to improve mobility in medium-sized cities.

At the multicity program level, the combination of capacity-building and
demonstration projects focused on technical assistance as a first intervention,
building the capacity for the cities to develop their own sustainable urban
transport initiatives, instead of an infrastructure-led approach where capacity
building needs to ‘catch up’ or be expected to develop in parallel.

In the absence of consistent operational subsidy support to the BRT, sustaining
the quality and level of service is an ever-present challenge. Since
independence, subsidy was a consistent part the transport funding arrangement
in India until 1988, when the Govt of India modified its policies, withdrawing
financial support, with the states largely following suit. This resulted in a low fare
revenue base that was insufficient to cover the operational costs. Identifying and
designating non-revenue and subsidy sources is key to meeting operational
deficits and sustaining the BRT operations and infrastructure renewal.

[t is important that the cities pursuing BRT earmark such revenue sources so that
quality BRT infrastructure and service can continue to be maintained.
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In Hubli-Dharwad, the state (Government of Karnataka) established the Hubli -
Dharwad BRTS Company Ltd (HDBRTS Co) as a Special Purpose Vehicle (SPV) to
coordinate the planning and delivery of BRT, conduct its operations, and be the
owner of the assets. This was a key factor in the success of the BRT. Apart from
the Government of Karnataka, shares in the company are held by the Hubli-
Dharwad Municipal Corporation (HDMC), Hubli-Dharwad Urban Development
Authority (HDUDA) and North Western Karnataka Road Transport Corporation
(NWKRTC). The NWKRTC is the state-run bus service company in Karnataka and
it has blended BRT operations into its city bus service and an inter-city service.

In Pimpri-Chinchwad, a lack of clarity exists in the definition of roles. The Pimpri-
Chinchwad Municipal Corporation (PCMC) developed the BRT infrastructure, but
Pune Municipal Corporation failed to develop sections of Corridor 1 and 2 which
fell within their geographical limits. However, at the end of the project, based on
the success of the BRT in Pimpri-Chinchwad, Pune had revived the proposal for
extending the BRT.

The Pune Mahanagar Parivahan Mahamandal Limited (PMPML), a State Transport
Undertaking (STU), is the public transport bus service provider for the twin cities
of Pune and Pimpri-Chinchwad. It operates the Rainbow BRT routes and more
than 300 local routes within a radius of 20 km around the two cities including the
local service connecting with the BRT corridors. However, in the absence of a
dedicated entity (such as the HDBRTS Co in Hubli-Dharwad) neither the
municipality nor the bus company fully owns the project.

In Naya Raipur, the Naya Raipur Development Authority (NRDA), responsible for
the management and urban governance of Naya Raipur, led the BRT
development. The Naya Raipur Mass Transport Ltd (NRMTL), an SPV company,
operates the BRT. However, the SPV suffers from limited staffing and financial
constraints.

Stakeholder communication and coordination was essential yet time consuming,
in finalizing designs, completing implementation, and finalizing operating
arrangements across cities. The agreements with regard to the rolling stock
designs between the twin cities, Pune and Pimpri-Chinchwad took time, and
similar delays were encountered for ITS. In Hubli-Dharwad, HDBRTS Co had to
coordinate continuously with NWKRTC, the public transport operator, first on the
designs and later on the operations plan and operating arrangements.

86



Conventiona
Approach

to BRT NETWORK




A BRT project of the nature proposed requires coordination and management of
vast and disparate aspects, a dedicated lead agency(the proposed PPP
company) needs to be assignedthe authority to prepare, implement and operate
the system, taking the project forward while continuously coordinating with
fragmented stakeholders, including the Traffic Police for lane enforcement and
managing driver behavior. Land acquisition and taking away road space for BRT
and managing contestations over street space are important issues for timely
implementation of the project.

The project planning and schedule needs to be very thorough. The scale and
innovation of the projectrequires a much stronger preparation for land allotment,
project designs including alternatives analysis and stakeholder consultations,
operations planning and financial analysisetc. and more time to cope with the
unforeseen risks and allow time for the cities to 'gear up'.
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An Artist’'s Rendering
of BRT-Lite Corridor

BEFORE & AFTER

The system performance is reported in the public domain for
Indian BRTs is:

Carrying over 400 million passengers in the last five years;
Average daily ridership is 180,000 passengers;

Average load factor of 800 passengers carried per bus daily;

B Average daily trip per bus per day is 5;
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BRT
Capacity

BRT carrying capacity is usually measured as passengers per hour per direction
(phpd) throughput at a single point (screen line), however the single-point
capacity does not represent the practical carrying capacity of the whole corridor
in day-to-day operations.

Typically, the practical carrying capacity of a BRT corridor will max out at around
10,000 passengers phpd, limited by choke points in the system such as bus
berths at stations and intersections. Systems with a corridor capacity exceeding
10,000 passengers phpd would demand a very different infrastructure level,
which many cities will not be able to achieve. Hidalgo et al. (2012) stated that:
“these high capacity systems also require a much scaled up infrastructure, such
as large passenger hubs/stations, overtaking lanes, level boarding, prepayment,
large buses with multiple doors, express and local services, and traffic
engineering measures at intersections, allowing for very large passenger
throughput thus being able to reach an actual throughput of 43,000 passengers
per hour per direction with average bus occupancy of 150 passengers per
articulated bus, and a commercial speed of 22-24 km/h.

In contrast, Goa is currently at a need level of 40,000 phpd across all the
corridors in the tourist circuit. This is likely to go up by 20x by 2028-29. This is a
very large number compared to all other BRT operations set up in emerging
markets by MDBs like the World Bank.
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FTransMilenio (rush hour)

Source: BRT Centre of Excellence

FTransMilenio (rush hour)

Source: Roberto Vargas, El Tiempo.com
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Capacity Considerations
BRT vs. Metro

At a level of 10,000 (or even 15,000) passengers phpd for a corridor, Metro rail
would not be financially viable, demonstrating BRT’s effective niche in the mass
transit market. On this basis, BRT and Metro cannot be accurately described as
‘competition’ or as an ‘either/or’ proposition. It shows BRT as being ideally placed
to build up corridor demand in the medium term to support LRT/ MRT investment
in the long term, mindful that BRT and LRT/Metro can complement each other in
an integrated public transport network.

Research has suggested that a switching point exists in developing countries
where BRT may have competitive OPEX costs for moving up to 25,000
passengers phpd and Metro may have comparative advantages above that value.
The switching value may be lower for developed countries due to labor and other
costs. However, this is a financial reckoning and may not be reflective of practical
and other realities.

Rapid transit projects may be among the largest transport investments ever made
in a city or metropolitan region and represents large and essentially irreversible
outlays of investment capital on long-term assets in complex, interconnected,
and uncertain urban systems. It is therefore critical to evaluate and compare the
potential benefits and costs of alternative investments when planning the
transportation system (network) and its corridors.

What is apparent, is that the choice should not be technology-driven, (rail or bus)
but be ‘needs driven’. Serious alternatives analysis is required which considers
corridor characteristics (section width, urban form), passenger demand,
integration and connectivity, and funding and financing capacity. For a new BRT,
planners should consider the practical limit to the BRT capacity threshold at
which it can maintain an acceptable or appropriate quality of service.

The Urban Rail Development Handbook (2018: Ch 3) describes the planning
sequence and alternatives analysis for a Rapid Transit system. The logical six-step
sequence, shown in Figure below is intended to help direct decision makers to
develop their projects in a transparent and objective way, while still providing
flexibility to tailor the process to local conditions.
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Rapid Transit

Alternative Analysis

SIX-STEP SEQUENCE

1. Diagnostic studies of urban transport
(priority corridors)

2. Urban mobility strategy

Many
3. Generation of
alternatives
W
2
I 4. Comparative evaluation
g of alternatives
=
G Initial evaluation
&
'E Detailed evaluation
z
One

6. Decision to invest in

dies for
d alternative

Planning
(Sketch design)

Source: The Urban Rail Development Handbook, World Bank, 2018

Preliminary design
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Final design




Public Transport Strategic
Policy Framework

AN EXAMPLE

The agreed objectives

A clear statement of
intent, direction and

position

How it will be
achieved

OBJECTIVE
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using public
transport

Better quality and
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Travel Demand
Management -
parallel measures
to reduce private
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Customer
focussed travel
product

Sustainable
Business Model

PLAN/ ACTION

Sustainable
financing
Parking
management
scheme
BRT/Bus priority

Improve service
levels

OUTCOMES

Expected result

More people
using public
transport
Increased revenue

More efficient bus
operations (lower
costs)

Reduced subsidy
burden

The Projects
(activities)

v
4
2
=
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B
=
=
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. 4

BRT project
Integrated with
bus network
Parking
Management Plan
Procurement of

bus operators on
contracts

The above analysis can be used to configure the virtual metro on the same
lines as a real metro service.
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Establishing a PPP company

Cities typically employ a range of institutions to manage transport and traffic;
however, their roles and functions are often fragmented and uncoordinated, both
in budgets and operations. The model being proposed for Goa involves the
following key attributes:

KTC would continue operations and grow the same in keeping with the
State’s objectives of providing affordable subsidized services. The ageing
fleet of KTC would be replaced by a modern fleet of eBuses leased on a per
kilometre basis. The cost of the same would be similar to the cost of
maintenance/fuel currently borne by KTC

A newly established PPP company would acquire the land in Provorim to
build a state of the art transport hub with multilevel parking, pantography
chargers, boarding gates and public amenities similar to an airport terminal
with aerobridges. This hub would be complemented by a smaller multimodal
hub in South Goa near Concona. These transport hubs would eventually be
self-sustaining on an operating cost basis.

The rolling stock would be acquired by a leasing company which would
provide the same to KTC, private operators, hotels and the PPP company on a
per kilometer basis — inclusive of interest, fuel, charging, maintenance,
facilities management, servicing, battery replacement and depreciation.
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Pointers for Engaging with
Traditional Bus Operators

Itis a difficult
task, but
inclusivity is the
key

Managing the

Compensation
Issue

Engaging with
Traditional Bus
Operators

The Nature of
the Business
Model

Consider a

Partnership
Model

Understanding the situation: are
operators self-employed or day
labour?

Operators have in-depth understanding
of local conditions that BRT planners
can learn from

Operators may be:

- Suspicions of government
- Defending rights and independence
- Demanding compensation

Identifying affected operators, level of
affectedness and potential for inclusion

Operators who are skeptical of the
formal business model, are fearful and
uncertain of change... requires planners
with deep knowledge of commercial

business

Identifying compensation entitlements
—how to calculate entitlements, say for
life-expired vehicles?

What sort of vehicle scrapping policy,
and how much will that cost? And who

pays?

Some operators formalized into a BRT
operating company, others contracted
as complementary and feeder services

Incumbent and traditional services can
contribute positively to creating network
with complementary services. Aim for
coordination not competition

How to address daily income needs - a
company shareholding may pay only an
annual dividend.

An inclusive approach is necessary —
with early involvement in the planning
process

Develop a partnering approach to
toward an integrated network with
feeder services

Partnership model strives for mutual
benefit on an equal basis. Share risk

where appropriate

The business model retain present
functions, individual ownership and
employment structure (let them do
what they do best)

Partnership contract sets conditions and

standards for participation (safety,
vehicle type and age, driver
qualifications etc.)

The contract sets minimum standards

and obligations between parties and sets

compliance measures.
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May consider cross-subsidy support to
improve quality standards and
compliance to safety standards

Fare integration is not necessary, but
new rideshare technologies could be
particularly useful

Cooperatives can organize members y

where the cooperative holds license for
route or area (not the individual bus)

Operator associations may be well
placed to organize and represent the
industry.
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Financial Sustainability for BRT

Providing public transport services that are financially sustainable, at a level of
fares that is affordable, is a struggle for most cities, having to balance financial
sustainability with both transport affordability and wider social objectives. This
typically involves managing and fine-tuning fare and subsidy policy and working
to optimize operational efficiency. For political reasons, governments might be
inclined to restrain fare increases and, in such cases, this will necessitate financial
analysis at the backend, to ensure that any widening of the farebox ratio gap is
covered by stable sources of funding. Recent cases where governments needed
to secure funding for political or social initiatives are Bogota (2013); London’s
hopper fare (2016), and cities opting for free transit pilots (Washington DC
Circulator; Kansas City).

The expectation in early BRT projects of full OPEX recovery through the farebox
proved unsustainable and was perhaps ‘too-narrow’ a focus. It was also
implausible to expect that public transport users would pay ‘fully-priced’ fares
(covering fare collection, fleet or even infrastructure costs) while many private
vehicle users pay little, if any, cost for the infrastructure used for their private
trips.

TransMilenio’s early experience with a limited network and high efficiency allowed
for farebox revenues to cover its OPEX costs171. Thus, when Colombia expanded
BRT projects to medium-sized cities under the NUTP program, operational
subsidies were not considered. The implicit (wrong) assumption was that
eliminating the inefficiencies of traditional systems (over-supply of services and a
redundant network route design) would fund the additional costs of the new BRT
systems including the added costs of a higher standard of fleet maintenance,
management and regulatory compliance (Gomez-Lobo 2019:7).

Whether this was possible or not is a moot point, as lower than expected ridership
in these medium-sized cities (and also the case in India), together with the
inelasticity of fares, caused financial problems to surface. Hence, for the above
reasons, including the expansion to more complex networks and aspirations of
city-wide coverage (in the case of Bogotd), it is apparent that fare and ridership
increases cannot always absorb all the costs. When costs rise, and fares are
inelastic (and possibly ridership is below expectations) the funding shortfall will
need to be covered by additional non-farebox funding; otherwise operating costs
will need to be reduced- sending the system into a negative spiral of service
reduction (Gilbert 2008:456)
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Achieving
Financial Sustainability

Taking a ‘business approach’ in the field of public transport management, is not
commonly adopted or elaborated as it is commonly thought that public transport
requires subsidy.We expand the discussion to a wider appreciation of a
‘business-like’ (commercial) principles of management which can help to achieve
financial performance. But ‘commercial’ does not mean ‘no subsidy’ - funding a
subsidy can also be a commercial decision if it compensates for government
price (fare) control or to fund non-commercial social service obligations.

A narrow focus on cost recovery through fares does not factor in the important
role of subsidy and its value towards broad societal benefitsof BRT. While
subsidy is often branded as inefficient and loss-compensating (which may be
true in some cases), a subsidy compensating for low fares is actually a ‘user-
subsidy’.

Subsidy can also be viewed as a government pricing intervention which serves
as an investment into good mobility outcomes and its resultant economic
benefits. Van Goeverden et al. (2006)174 lists four typical subsidy scenarios as:

1.Subsidies motivated by the ‘socialfunction’ of publictransport to support
vulnerable groups to avoid problemsof social exclusion.

2.Subsidies used as a ‘second-best’ instrument to address car related
problems such as; noise, pollution, parking externalities and congestion,
where direct action options are limited (first-best’ would be direct pricing to
generate mode shift).

3.Marginal cost pricing (being welfare optimizing) leading to deficits that need
to be subsidized (because public transport is characterized by economies of
scale, where marginal costs are below average costs).

4.Promoting the positive externalities in public transport.
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However, while non-farebox revenue/or public subsidy is usually necessary, it does not
imply such funding should automatically be compensating for financial losses. The use of
subsidy funding must be a commercial decision based on well-grounded financial and
economic analysis, structured in a way that avoids fostering subsidy dependency which
reduces management focus on customer satisfaction, ridership, revenue growth and
operating efficiencies.

From a business management perspective, financial sustainability requires establishing
the ‘business case’ with management taking a business-like approach to developing the
market, building ridership and revenues and efficiently managing costs.

Lower than expected ridership has been a challenge in most BRT systems where demand
forecasts have not been realized (particularly at initial stages), causing financial hardship.
This has placed financial pressure on operators who either carry the financial risk (LAC
cases) or demand government subsidy (India cases).

On the revenue side, ‘willingness-to-pay’ and affordability are key considerations as well
as reaching ridership targets. While often appearing synonymous, willingness to pay is
more related to a customer’s perception of value, requiring fares to be reflective of market
sensitivity. Affordability, on the other hand, is generally measured by the percentage of
the minimum wage assigned to travel costs for certain low-income groups. Affordability
considerations may also be driven by political imperatives such as a defined benchmark
on cost recovery (farebox ratio), which may be a performance indicator for the system.

On the cost side, the agency needs to actively work to achieve operating efficiencies to
reduce wasted kilometres or inefficient services. Unit costs also need to be defined
according to a methodology that recognises the structure of labor and inputs and is
adjusted according to recognised price indices.
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Ridership Forecasts

Passenger transport planning relies heavily on demand forecasts; however, the
inherent weakness of travel demand forecasting could lead to flawed projections,
caused by travel demand (TD) models being too-aggregated in nature to predict
location-specific routes and boarding and alighting at stations. They also lack the
ability to predict behavioral or social nuances in how passengers make journey
decisions. Optimism bias and insufficient assessment of risk can also play a part
in influencing demand forecasts.

A better approach is to plan BRT with a practical ‘ridership target’ using the TD
forecast as one of the reference points. The city can set annual targets (e.g.
modal shift, ridership) for the initial operating years, and apply strategies to
develop the market and build ridership. BRT performance in three medium-sized
cities in India was primarily measured through mode shift.

In most cases, passenger demand at launch is usually well below the anticipated
capacity that the system could expect to reach in the medium term. Planning
should therefore take into account two discrete projections, being 1) ridership
projections at launch toensure sufficient fleet is provided, and 2) medium to long
term ridership, to ensure the system has sufficient capacity by way of
infrastructure for the future. Fundamental in the planning are the strategies and
marketing to grow ridership which could include:

B Marketing and communication to identify the target market, understand
varying travel needs, and to inform the design of the travel product. This requires
key ‘messaging’ to impact customer’s decisions at ‘journey level. It is good
practice to interact with user groups to explore market characteristics and
needs, test design decisions, and seek feedback on operations.
B Operations planning and optimization to deliver the right travel product.
Barranquilla and Cartagena developed better service integration using pre-trunk
services to increase ridership significantly. Lima Integrated fares across trunk and
feeder services.
Adopt an intelligent fare policy and technology applications such as ticketing
and payment systems and passenger travel information that are user-friendly. In
some instances, sub-optimal fare policies can deter passengers from the system
or resulted in fare leakage. Using locally suitable ticketing payment systems,
allowing for a single ticketing medium to transfer between BRT and other public
transport modes, and offering discounts on transfers are some of the strategies
employed.
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The BRT business case refers to the financial sustainability of the business. As in
any public transport business, satisfying the following three factors will support
the business case, but unit costs (per km cost) remain a ‘wild card’ as discussed
below175:

1. Operating efficiency of the buses — based on work practices, commercial

2.speeds’ (usually assured on a priority busway)

3. Bus Occupancy (traditionally bus operations aim for 80 percent)

4. Areasonable bus fare level (usually modelling starts with existing fares)

While traditional bus services generally have some leverage to adjust services to
maintain adequate occupancy levels and optimize fleet efficiency, BRT faces a
different challenge, namely, that to justify exclusive use of a busway lane, it
needs to provide a substantial service frequency to attract passengers; build
market share and produce travel mode shift. The BRT in Bucaramanga Colombia
lost political support because bus lanes were seen as mostly running empty.

Supplementary funding will be required to provide an adequate level of service
to attract passengers while initial ridership is low. Hanoi took such an approach,
in that ridership was basically unknown prior to launch, so financial estimates
were made based on various occupancy scenarios to forecast the amount of
subsidy required during the period of initial operations. This allowed the
calculation for the financial support necessary while BRT builds up ridership, and
at the same time avoiding the risk of a public backlash if BRT was perceived as
under-utilizing the bus lane.

However, it is incumbent on management not simply to be reliant on subsidy; it
must take a business-like approach to building ridership and revenues, manage
fares as a pricing mechanism to influence travel behavior - and improve the
system performance and efficiency to manage costs.

In such a ‘business management’ role, the BRT agency is more of a manager than
a regulator. A ‘regulator’ does not take risk, instead it manages the ‘risk-takers’;
whereas a manager carries and manages some risks which also gives it greater
control (by having ‘skin in the game’)178. A good example is TransMilenio S.A.
proactively managing demand, revenues and costs, which is arguably a key
reason for its success.
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As stated above, the ‘wild card’ may be the legitimacy of the per-km unit cost of
bus operation. In the case of a city lacking organised public transport and
transparent data on organised bus operations, obtaining the ‘right price’ through
competitive tendering may be difficult. The operator (an incumbent or a new
player) may exploit a knowledge/information advantage and/or build in a risk
premium to cover uncertainties and/or gain a price advantage by exploiting entry
barriers that reduce competition. A critical evaluation of vehicle operating costs
(VOC) and the development of an OPEX model would help inform the city and
mitigate risks. The figure below shows the components of an operational model
which can forecast system profit or loss. It is not a ‘crystal ball’; but a tool used to
test data inputs for critical elements of the system.

Input & Output

OPERATIONS COST (OPEX) MODEL

Route Plan Data / Cost Inputs

= BRT routes Key input variables

= Intermediate routes Fare and subsidy

= Length of routes Non-fare revenue

Fleet type and data

Vehicle operating costs (VOC)
No. Buses in Operation

No. BRT stations

A 4

Route Demand
= Surveyed demand by sector
= Allocate sectors to each route

= Ensure bus volumes satisfies sector Salaries and Wage Costs

demand (+/- 10%) ) = System management staff
= Balance all routes to achieve high = Bus operation staff —
average occupancy (70%+) = Staffing levels

= Salary levels

A 4

Trip Calculations Results:
Demand = Annual km of bus fleet | —
Route Km _'_) = Annual passengers No's
Average bus speed

Trip cycle time
Daily hrs operation Profit & Loss Forecast

Total buses in service (& sensitivity analysis) e —
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Proposed
Approach

to GOA TRANSPORT HUB




The approach proposed for the Goa Transportation Hub is consistent with the
principles articulated in the earlier section on the conventional approach in the
long term. However, in the interests of time and efficacy, it is proposed to adopt
an alternate approach for the first ten years starting on 15.8.24. The three key
aspects of the proposed approach are:

e To set up a parallel overlay which does not any way interfere with the
operations of KTC other than to replace its ageing fossil fuel fleet of buses
with contemporary eBuses at a lease cost which is comparable to the cost
likely to be incurred on regular diesel buses.

e Toinvestin the creation of a 100,000 sgm multi-level transport hub in
Porvorim, to act as the main passenger terminal with airport type passenger
amenities that acts as the parking bay, charging area and trans-shipment
point for a range of bus operators including KTC, private operators, hotel
buses etc. This hub would be owned by a PPP company which would acquire
the land at circle rate from the entity currently owning the land.

e To provide equity/margin money for a leasing company which would own a
fleet of ebuses to be leased to users such as KTC on an indicative flat rate of
Rs 1 per seat per km. This price we believe would be an adequate incentive
for users of fossil fuel buses to change to ebuses. For KTC, it would provide
one more avenue to add buses to its fleet in addition to other government
subsidy schemes.

The macro modelling approach for the project finance module is to provide a one
time viability gap grant such that the project is self-sustaining thereafter. As and
when the PPP company becomes viable, it should be planned to make the
company an independent company listed on a stock market. If for some reason,
the entity does not become viable, the IIT Alumni group would not be liable to
bear any losses or provide additional funding over and above the amount initially
provided. In any event, the PPP company should plan to transfer physical assets
of the transport hub to a Real Estate Investment Trust - so as to use the funds
realised therefrom to enhance the funding for the transportation operations —
without having to call for fresh contributions from the promoting entities of the
PPP company.
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The PPP company needs to be structured like any limited liability commercial
operations with the following clauses in the articles of association:

* None of the shareholders will draw dividends or sell their shares till the
company is viable and listed on a stock exchange.

* The Board of Directors of the company will comprise of five independent
directors and one nominee each from the state government and the IIT
Alumni Council. The nominee of the state government will act as the
Chairman of the Board.

¢ The independent directors will be IIT Alumni who are Indian Nationals and
designated Fellowship awardees of the [IT Alumni Councils. They will retire
after holding office for three years and would be eligible for re-appointment
after a break of one year.

¢ The CXOs of the company would be suitable professionals hired at market
salaries.

* The captable of the company will be structured in such a way that the
company will not be a public sector undertaking.

* The company will be audited by a Big4 auditor.

The leasing company will be structured like any leasing company which will
acquire the rolling stock against cash or on deferred payment or against debt.
The rolling stock will be provided to KTC on an indicative lease of Rs 1 per km per
passenger. The company will be free to price the rolling stock to non-KTC
customers as per market conditions. The leasing company will be free to place its
equity with any investor or to access the stock markets. Initially 100% of the equity
will be owned by the PPP company and the IIT Alumni fund in a 49:51 ratio.

The target date to set up the PPP company is 15.8.24.
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SECTION 2

PPP Transport
Co

Chapter 1| GoGoa, the brand and tagline
Chapter 2 | Draft Shareholder Agreement
Chapter 3| Draft MoA & AoA of GoGoa




CHAPTER1

Proposed Name

=
o
PPP Company Name Proposed Go Goa Ltd.
Consumer Brand GO

Tagline GOA on the GO!
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Mobile Clinic

The first set of Megal.ab buses were flagged off on
May 1, 2020 as an emergency fleet to help manage the
covid pandemic in Mumbai and other cities. The bus
interiors were modelled using paradigms used by
private planes refitted for medical use. The Megal.ab
fleet was the first electric bus to have a full function
digital X-ray and RTPCR lab on board for covid testing.

12



