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Mastercard is leading the growth of EMV open
loop payment acceptance in the transit sector

Mastercard is focused on-making cities more connected, efficient &
inclusive by enabling payments, insights and partnerships that benefit
residents, visitors and local businesses — and by helping cities and citizens
to move beyond the daily friction caused by cash and checks.

In transportation systems around
the world, innovative Mastercard
payment solutions are leading the
way in facilitating easier, faster
and efficient commuting.

Mastercard payment technology
offers opportunities to reduce
operating costs and manage
risk while enhancing speed and
convenience across subways,
commuter and light rail as well
as buses.

With transit deployments
established as early as 2005,
Mastercard continues to deliver
successful solutions for urban
transportation centers in Europe,
Asia Pacific and North & South
America.

This guide is designed to provide a high level summary of the key elements to consider when assessing
how to implement an electronic payment solution into a transit environment.

For full details of Mastercard's rules for accepting and processing payment transactions, please contact:
smartcities.europe@mastercard.com or your local Mastercard representative or office.



The transit EMV open loop payment
Acceptance Value Proposition

"Focus on moving people, not money"”
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Enabling EMV open loop payments for transit

Enabling your Transit Solution to offer electronic payments will deliver significant benefits:

INCREASE YOUR REVENUES

« Electronic payments drive higher
purchase volumes and amounts

« Compounds value of money
as payments are made directly to
your bank account

DECREASE YOUR COSTS
« Reduce cash & coin handling costs

« Reduces processing fees through
aggregation

« Simplifies fare collection and
automates reconciliation

« Reduces management costs of
a proprietary closed loop card

N
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IMPROVE YOUR SPEED & SECURITY

« Reduces congestion and shrinks
waiting lines during rush hours &
peaks

« Reduces risk of break-ins and theft

« Uses Global Interoperability
Standards

DIFFERENTIATE YOUR BUSINESS
AND RIDER OUTLOOK

« Improves overall image with
customers

« Is universally recognized and already
used by locals, tourists and business
people

« Allows for the ability to track
ridership and improve reporting
capabilities



Payment acceptance solutions for transit

There are two core payment acceptance solutions for transit recommended by Mastercard.

The major difference between the two options is that ‘payment only’ requires additional tickets or
tokens (paper or electronic), whilst payment & access uses the card or device as the actual ticket and
the permit to access the transit system. A transit operator may opt to use one or both solutions.

~T|;_ Payment

only

The most common example of this is when card
acceptance is limited to a ticket vending machine, a
transit operator’'s website or an in-app ticketing
solution where separate credentials are issued and
needed for travel.

Mastercard has a range of standard acceptance
payment solutions that can be used in transit:

1. Real-Time: The cardholder taps and pays for
travel each time.

2. Pre-Funded: The cardholder purchases value
redeemable on future travel to a transit managed
account or other transit managed payment
method.

3. Recurring Payments: The cardholder purchases a
fixed or variable value redeemable on future
travel on a regular basis such as a weekly or a
monthly pass.

4. Masterpass: A secured, digital merchant
checkout process for in-app or website purchases.
The cardholder purchases a ticket via a mobile
app or website and uses the Masterpass checkout
button and process to pay.

~
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This type of acceptance method involves a transit
operator using the account number of a bank-
issued contactless device for payments as well as
access at the point-of-entry. No additional ticket
or token is issued to the passenger.

Mastercard has implemented specific acceptance
solutions and payment transaction types to deal
with the demands of mass-transit access.

1. Mastercard Contactless Transit Aggregated
Transactions:
A Mastercard or Debit Mastercard transaction
combining one or more contactless taps
performed with one Mastercard account at
one transit merchant. A "tap” means the
cardholder's tap of the card or contactless
payment device on the contactless reader of
the Point Of Sale (POS) terminal with each
ride taken.

2. Maestro Contactless Transit Aggregated
Transactions: A Maestro transaction
combining one or more contactless taps
performed with one Maestro account at
one transit merchant. A “tap" is defined
the same as for Mastercard above.

3. Debt Recovery Transactions: Debt recovery
transactions are used to generate payment
and unblock passengers who are on a deny list
for failure to pay.
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Mastercard acceptance
for transit

We recommend contactless technology!

Today, many mass transit operators around the world have discovered the benefits of ‘open loop' fare
collection systems. In particular, acceptance of open loop contactless cards and mobile wallets for transit
payments and as an access device enables transit operators to:

+ Reduce operational expenses by simplifying the transit payment processes

« Eliminate the need to create and issue a separate access device such as tokens, tickets or proprietary cards
+ Avoid being locked into proprietary payment or access device technologies

« Offer an improved customer experience — passengers don't need to carry any change or exact change

+ Use Global Interoperability Payment Standards to offer passengers a quicker payment process

+ Future-proof transit payment and access device technologies

Mastercard Acceptance at Transit Entry Points ,)))
Mastercard products can be accepted in open-loop Contactless
maestro

payment acceptance methods:

mastercard Accepted

N
X

Mastercard recommends:
Contactless Technology

Mastercard contactless technology enables easy, fast and secure global payments through the use of
contactless chip and contactless chip acceptance technology.

Mastercard Transit Standards

Mastercard has developed standards for transit to enable open loop payments acceptance at
fare gates or points of entry whilst still providing the following benefits:

« Quick processing speeds (< 500 ms)
+ Reducing processing costs for low value transactions
« Risk and Liability Management



Mastercard supports multiple

payment terminal types

Mastercard Electronic Payment terminals are classified into two major types, depending on situation:
(a) Attended terminals and (b) Unattended terminals or Cardholder Activated Terminals (CATs)

Attended
POS Terminals

A POS transaction occurring at an attended
POS terminal is a face-to-face transaction,
since a sales person or representative is
present at the time of the transaction.

Unattended
POS Terminals or CATs

A POS transaction occurring at an unattended
POS terminal is a non-face-to-face transaction,
as NO sales person or representative is present
at the time of the transaction. Examples

of unattended POS terminals include ticket
dispensing machines, vending machines,
automated fuel dispensers, toll booths, and
parking meters.

A Mastercard POS transaction that occurs at

an unattended POS terminal must be identified
as a Cardholder-Activated Terminal (CAT)
Transaction, as described in Appendix D of the
Mastercard Transaction Processing Rules Manual.
See overview below:

Level* Description

0 Not a Cardholder Activated Terminal -
often used for turnstiles or transit
points of entry

Level* Description

CAT1 Automated Dispensing Machines

CAT 2 Self-Service Terminals

CAT 6 Electronic Commerce &
Digital Secure Remote Payments
("DSRP") & Masterpass

CAT7 Transponders

CAT9 Attended and Unattended

Mobile Point of Sale (MPQOS)

A. It is essential for all terminal products to meet all applicable standards and be properly certifed

B. All contactless terminals must confirm to the Mastercard contactless reader specification 3.xx (MCL 3.xx)

C. All contactless terminals require:
1. EMV Level 1 approval
2. Contactless type approval

3. Terminal Quality Management (TAQM) approval
4. PCI PTS program approved PED, if applicable
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Key considerations
before Implementation

Prior to selecting your EMV open loop payment device(s), please consider the overall transit turnstile,
ticketing and point of entry plans, ticket amounts and customer base (e.g. primarily local, visitors,
tourists, etc.) as device selection will depend on your unique circumstances.

Mastercard Products

Accepted

Mastercard. )

T
5412 7512 3412 3456
12/23 .
Lee M. Cardholder
mastercard.

Mastercard.

5412 7512 3412 3456
12/23
Lee M. Cardholder

Maestro. )

4
0012 3456 7890 1234

PIN pad required, except
g g :’ for a contactless tap under
the Cardholder Verification

Method (CVM) amount

Cardholder Activated
Terminals (CATs) allowead

Automated ooo

Hybrid terminal which

Dispensing Egéﬂ‘n) may have dual capability
Machine as a CAT 2*
A terminal with no PIN
Self-Service &g pad, may have dual
@ Terminal kgﬁ‘h) capability as a CAT 1*
* Transaction Processing Rules,
Appendix D, CAT Transactions
eCommerce/ Digital Secure Remote via
5 Mobile App, Masterpass
@
Masterpass @ Q or Internet Webpage
or DSRP .
using Securecode
(=} . .
o A terminal which has
Transponder kgﬁ‘h) no PIN pad
ooo Hybrid terminal similar
Mobile POS ﬂ'@‘h) to CAT 1, but is a Mobile

Device with PIN pad

)
Contactless

Accepted

mastercard maestro
Transit solutions qualify for Mastercard'’s Contactless
Aggregated Transactions rules, the deployment of
contactless only terminals and use of Mastercard Quick
Payment Service Program (QPS) - full details of these
are available from your local Mastercard representative,
but a short explanation is provided below:

Special Considerations
Explained

Contactless Aggregated Transactions:

O/ A Contactless Mastercard, Debit Mastercard
or Maestro transaction combining one or
more contactless taps performed with one
account at one transit operator.

Contactless Only Terminals:

Transit qualifies for contactless only terminals
for CAT1, CAT2, and MPOS terminal
installations. Please observe terminal type
PIN Pad / CVM requirements

Quick Payment Service is for Mastercard &
Debit Mastercard POS transactions only.

It is for an attended terminal and similar to a
contactless payment for amounts < EUR 25.
A terminal must prompt for a PIN if a PIN
preferred card is presented. See Mastercard
Transaction Processing Rules, Chapter 4.8



Which Cardholder Activated Terminal
(CAT) is right for my transit needs?

| am interested in enabling EMV Attended All
open loop payments & access for Terminals CATs

a large scale, mass transit system

| am interested in

solution CAT 9 @

a 'Pay as You Go'
MPOS

| am interested in
contactless only
terminals

| am interested in
terminals without
PIN pads

| need an online, recurring
payment, omni-channel or
an In-App payment solution

| wish to accept all Mastercard,
Mastercard Debit & Maestro

products with no restrictions CAT 9
MPOS




ELECTRONIC PAYMENT GUIDE FOR TRANSIT

Appendices
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Authorization summary

Authorization is the process of checking the credentials and details of a transaction.

This will often include checking that the card details are valid, the PIN is valid, that the cardholder has been
authenticated, that there are sufficient funds for the transaction and that the transaction is allowed to the
cardholder (i.e. the service requested is allowed on their account) - often, many more checks are carried out too.

Merchants or acquirers in the Europe Region must ensure that any authorization request for any amount greater
than zero is identified as either a pre-authorization or as a final authorization.

Pre-Authorizations®

In the Europe Region, a transaction should be identified
as a Mastercard or Debit Mastercard POS transaction
authorization request or a Card-not-Present Maestro
POS transaction as a Pre-Authorization if:

1. Authorization is requested for an
estimated amount that is greater
than zero;

OR

2. The transaction might not be completed

for reasons other than technical failure or

lack of full Issuer approval; for example:
a. When the cardholder will be offered
the choice at a later time to complete

the transaction with another payment
means (such as when checking out of a

hotel or returning a rental car);

b. When the products ordered by the
cardholder might be later found to be
out of stock; or

c. If the mobile phone number for which

the cardholder has requested a top-up

is later found not to exist.

NOTE: All clearing messages corresponding
to a pre-authorization must be presented
within 30 calendar days for a Mastercard
or Debit Mastercard and 7 calendar

days for a Maestro of the authorization
approval date

: ﬁ(\g Final Authorizations®
|

In the Europe Region, any authorization request
for an amount greater than zero is identified as
a Final authorization if:

1. The transaction may no longer be
cancelled after the authorization
request is approved in full by the
Issuer (excluding non-completion
for technical reasons such as
telecommunications failure or POS
terminal failure);

AND

2. The authorization being requested
is for the final transaction amount.

NOTE: All clearing messages
corresponding to a final authorization
for either Mastercard or Maestro must
be presented within 7 calendar days of
the authorization approval date

11
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Transit transaction flows -
illustrative only

There are two unique authorization process flows for transit transactions.
On the left Aggregated Contactless and on the right, Pre-funded & Real-time.

Transit: Aggregated
Contactless Transit

These transit transactions are limited to MCC
4111, 4131 and 4784* and combine one or more
contactless taps performed with one contactless
account number and with one transit merchant

Cardholder taps for an amount
not to exceed the applicable
CVM limit (e.g. < EUR 25)

Online Pre-Authorization Request 0100
message for an estimated or nominal
amount (e.g EUR 25) less than or equal to
CVM limit for Maestro and Mastercard

Receive Authorization Response 0110
Approval message in DE 39

The cardholder makes subsequent taps
for additional rides. The combined amount
is "aggregated” but not to exceed the
approved time period or amount and
Chargeback Protection Period (CPP)

000

4808: Chargeback Protection Period

Mastercard: Maestro:

Up to 14 calendar  Up to 3 calendar e
days to submit days to submit

First Presentment  First Presentment

Time limit, Submit a

not full amount Reversal 0400
> or Authorization

Full amount or Advice Message

0120 with final
amount & critical
data elements

time-limit reached?
Full Amount

Submit First
Presentment Receive response
as a 1240 msg

Q¢

Transit: Pre-Funded or
Real-Time

These transit transactions are same
as a Final Authorization:

Pre-Funded Transit Transactions

Occurs when a cardholder purchases
value redeemable for future travel

with a transit operator. The purchased
value is held by the transit operatorin a
separate account. The merchant sends a
Final Authorization Request 0100 for the
full amount of the transaction.

Real-time Authorized Transit
Transactions

Occurs when the transit operator
generates a Final Authorization Request
0100 message each time a cardholder
uses their card or device at a transit
terminal for the full amount of the
transaction.

NOTE : All clearing messages corresponding to
a final authorization for either Mastercard or
Maestro must be presented within 7 calendar
days of the Authorization approval date

* Merchant Category Codes:

« MCC 4111 (Transportation - suburban and
local commuter passenger, including ferries)

« MCC 4131 (Bus lines)

« MCC 4784 (Bridge and road fees, tolls)

12
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Standard (e.g. Retail) transaction flows for °T Y =<
Pre-Authorizations and Incremental Pre-Authorizations

» Pre-Authorizations are for estimated amounts
« Incremental Pre-Authorizations extend or increase the original Pre-Authorization amount

Pre-Authorizations’ Incremental
Pre-Authorization
Cardholder is provided with an An incremental Pre-Authorization “extends”
estimated amount (EUR) the original Pre-Authorization CPP for either:

« The originally estimated amount;
OR
« Incrementally increases the original amount

Online Pre-Authorization Request by an incremental amount

0100 message for the estimated
4808: Chargeback Protection Period extension

amount
if submitted within the original timeframes AND
for the same original estimated amount or an
incremental amount - see below
Receive Authorization Response Submit an incremental pre-authorization
0110 Approval message in DE 39 % message 0100 within timeframes, and
submit DE48, SE 63 with values from
4808: Chargeback Protection Period original 0110 response msg. response msg.
- DE63, SF1
Mastercard: Maestro e . DE63, SF2
30 calendar days (CNP only): . DE15
to submit First 7 calendar days
Presentment to submit First
J Presentment Include an amount of EUR 0.00 if to
EUR 3 extend the Chargeback Protection
Submit a full or partial reversal 0.00 Period for same original estimated
(0400 msg), if applicable, then submit amount EUR X.XX:
First Presentment (1240 msg)
OR

NOTE 1: If no incremental Pre-Authorization

or First Presentment is submitted within '
Include incremental amount of

the CPP timeframes, then a new Pre- + '

Authorization or Final Authorization request EUR o EUR Y.YY if to extend the Chargeback

is required YYY Protection for the incremental
amount above the original amount

NOTE 2: If the transaction is cancelled or the J' of EURX.XX

final amount is less than the original pre-
authorization estimated amount, then a full
or partial reversal message is mandatory,
except if within 24 hours of submitting the
First Presentment OR the CPP has expired

Submit a full or partial reversal
(0400 msg), if applicable, then submit
First Presentment (1240 msg)

13
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Transit payment using a Final Amount for Mastercard,
Mastercard Debit and Maestro Transactions

The process described below is designed to outline an example transaction flow using a known final amount.
A Final Amount transaction is where a final amount is known at the beginning of a journey.

Mastercard Products Supporting Final Amount Transactions

Mastercard. D))} Mastercard. D))} Maestro. ) ’ masterpass >

-8 i S
5412 7512 3412 3456 5412 7512 3412 3456

12/23 12/23
Lee M. Cordholder Lee M. Cardholder

0012 3456 7890 1234
12/23
Lee M. Cardholder

This example may apply to:

1. Real-Time “Tap-In" or “Tap-In and Tap-Out"” where a final amount is known prior to the first tap

2. Pre-fund a subway account or pre-pay subway, bus or commuter ticket at counter, via CAT or
Card-on-File solution using Masterpass

3. In-App purchase or purchase in train, bus or subway with conductor, driver or CAT device

N N Submit First
7 7 Presentment as
a 1240 message
+ Cardholder "selects + Attempt an offline + Receive Authorization 4808: Chargeback
ticket" and is provided authorization via the Response 0110 Approval Protection Period
with a final amount card's CHIP < EUR 200 message in DE 39
« Cardholder may insert or « Otherwise submit an - Dispense orissue a Submit Mastercard &
tap card / mobile device online Final Authorization valid ticket for journey Maestro First Presentment
at the payment terminal Request 0100 for the within 7 calendar days
« If applicable - cardholder final amount
identity is verified 0

Possible Cardholder Activated Terminal (CAT) Types
for Final Amount Processing

Automated Self-Service In-Flight eCommerce Mobile POS
Dispensing Machine Terminal or DSRP

14



Transit payment using an Estimated
Amount for Mastercard or Mastercard Debit Cards

o o]l | o
\V)

v — —

The process described below is designed to outline an example transaction flow using an estimated
amount - similar to a Tap-In and Tap Out scenario. Here an Estimated Amount of the transaction is
authorized at the beginning of a journey and the final amount is known at the end of a journey.

Mastercard Products Supporting Estimated Amount Transactions

Mastercard. D))} Maestro. D))}

| ;,
T T
5412 7512 3412 3456

12/23
Lee M. Cardholde

0012 3456 7890 1234

12/23
Lee M. Cardholder

This example may apply to:

1. Real-Time “Tap-In and Tap-Out" where an estimated amount is authorized at the beginning
of the journey and the final amount is known after the final tap

2. Real-Time “Tap-In and Tap-Out"” aggregation for amounts greater than the Contactless
Transit Aggregated Transaction type for Transit

« Cardholder selects or is
presented an estimated
amount > 0 (equivalent
to an estimated amount
for "Pre-Authorization")
« Cardholder agrees
to the amount and any
other terms and
conditions of travel
« Conduct cardholder
verification

4808: Chargeback
Protection Period

Submit Mastercard
transaction within
30 calender days of
original authorization
date

« Attempt an offline
authorization via the
card's CHIP < EUR 200

« Otherwise submit an
online Pre-Authorization
Request 0100 for the
estimated amount

Submit First
Presentment with Final
Approved Amount

as a 1240 message

0—0—-0-0

+ Receive Authorization
Response 0110 Approval
message in DE 39

- Issue ticket or begin

transit session /
validation

Cardholder may travel
up to the estimated
amount (or more -
see incremental
Pre-authorization)

0—6

Cardholder concludes
journey and amount

is less than the Pre-
Authorization amount
Submit a full or partial
Reversal 0400 message
for the difference
between the actual
and the Pre-Authorized
amount

Receive a Reversal
Request Response 0410

If the expected
duration > 30 days or
the expected amount
exceeds the original
Pre-Authorization
amount, then submit
an incremental Pre-
Authorization message,
go back to Step D
above until completed

15



ELECTRONIC PAYMENT GUIDE FOR TRANSIT

Transit payment & access using a Contactless
Transit Aggregated Transaction

The process described below is designed to outline an example payment and
access transaction flow using a Contactless Transit Aggregated Transaction.

A Contactless Transit Aggregated transaction may be used
for payment and access

This example applies only to transit transactions using MCC 4111, 4131 and 4784 which combine one or more
contactless taps performed with one contactless account number and with one transit operator.

Mastercard Products Supporting Contactless Aggregation

Maestro. ") , masterpass >

T

Mastercard. D))} Mastercard.

i
5412 7512 3412 3456

12/23
Lee M. Cardholder

The cardholder makes
> subsequent taps for additional
-/ rides. The combined amount is

"aggregated” but not to exceed

5412 7512 3412 3456

12/23
Lee M. Cardholder

0012 3456 7890 1234

12/23
Lee M. Cardholder

Cardholder taps « Attempt an offline Receive the approved time period
for an amount authorization via the authorization (14 days for Mastercard or
not to exceed the card's CHIP Response Debit Mastercard and 3 days
applicable CVM « Otherwise submit an online  Approval for Maestro) or the pre-
limit (e.g. < EUR 25) Pre-Authorization Request message authorized amount

0100 for an estimated

amount not to exceed the i "

Contactless CVM amount ¥ o ‘@

(e.g. EUR 25)
4808: Chargeback Submit First Full amount or time-fimit
Protection Period Presentment with reached? If either, then:

Final Approved

Submit Mastercard Amount as a 1240 - Issue Partial Reversal 0400 or Authorization Advice
transaction within message 0120 message, if amount is less at the end of the period
14 calendar days and « Submit First Presentment for the Final amount or
Maestro within 3 Pre-Authorization amount
calendar days of original - If using for Access - initiate tap sequence and next
authorization date transaction again at next tap

16
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Debt recovery for

Open Loop Payment Systems

With an open loop payment system, the card presented
for payment is also used as validation. Transit merchants
assume some risk in allowing a cardholder to travel
before confirming payment, or even before knowing if
the account linked to the card is in good standing.

Automatic Debt Recovery

Under this method a transit merchant may
attempt to recover the debt owed by the
cardholder automatically. They make multiple
attempts, for example three times within thirty
days or once a week for three weeks etc. Any
repeated attempts should be in line with local
legislation and Mastercard Rules (if applicable)
on merchant initiated resubmission of declined
authorizations.

Maestro

An Issuer of Maestro Cards that allows its cardholders
to perform Maestro Contactless transit aggregated
transactions must be able to accept and must make an
individual authorization decision for each transit debt
recovery transaction identified as a Card-not-present

To assist transit merchants in recovering funds lost due
to declined authorizations, Mastercard has created Debt
Recovery transactions to provide a mechanism in which
a cardholder must clear the outstanding debt in order to
access the transit system and resume travel.

The Debt Recovery transaction is initiated by the transit
merchant at some point subsequent to receiving a
declined authorization request. When a contactless
device is declined after the holder has been granted
access to travel, the transit merchant may add the
account number to a Deny List, thereby blocking that
device from access to travel until the money owed by
the passenger has been recovered.

There are several methods of debt recovery that a transit
merchant can implement and each allows debit recovery
from a Mastercard credit, debit or prepaid card.

transaction (for example, as a
PAN key-entered, e-commerce,
or mail order or telephone order

(MO/TO) transaction). maestro.

In the event a transit agency has implemented transit aggregation, an approved Debt Recovery transaction does
not permit the transit agency to commence a new aggregation period, it solely allows them to recover any monies

owed and remove the device from the deny list.
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Transforming Urban Mobility

Foreword

by Nick Mackie
Vice President and Global Head of Urban Mobility, Visa

It perhaps goes without saying that our cities face growing challenges. With
increasing urbanization, the populations of our cities continue to rise, intensifying
pressure on infrastructure and services.

Increasing urbanization is intrinsically connected to urban mobility, enabling
people to get around in our cities for work, leisure, and education. As the backbone
of a city, urban mobility strives to deliver all three pillars of sustainability: our people,
our economy, and our environment.

We recognize cities that strive to be more inclusive, more connected, more
resilient, and we actively support them in delivering these outcomes. We create
value by partnering with like-minded cities around the planet to share our
knowledge and expertise, facilitate ecosystem-wide standardization and deliver
world-class services that help achieve shared goals and outcomes—including
improving life in our cities.

Visa has spent the last 15 years working to help simplify and streamline the process
of modernizing fare collection systems across all forms of urban mobility, from
traditional publicly-owned road and rail mass transportation, to privately-run
micro-mobility options such as bike and scooter sharing.

Our efforts are having an impact on global urban mobility:
- We are actively involved in more than 500 urban mobility projects around the globe

- We have helped public and private transportation operators (PTOs) lower their
ticketing overhead, while boosting ridership and improving passenger experiences

- We are continually utilizing our global network and capabilities to transform
the way people get from A to B, improving connections between people
enterprises, and governments

And when it comes to payments innovation, over a third of all Visa transactions
globally are contactless. We have issued over 1 billion tokens to enable secure
mobile payments with contactless or in-app. These new ways to pay have
fundamentally changed the way we pay for goods and services, and their synergy
with urban mobility could not be clearer.
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Products & Services

Payments Processing

Loyalty, Analytics and Innovation

Pay-In-Advance Solutions

VISA

Visa’s value proposition in urban mobility stems from
three core pillars:

Products & services

At the heart of our capabilities is VisaNet, the world's leader in digital payments
which is helping to digitize economies everywhere, creating value beyond the
transaction.

Ecosystem leadership

Interfacing with VisaNet, we have defined a set of highly flexible frameworks
optimized for urban mobility operators in alignment with their needs and vision.
These frameworks set out our stringent standards and requirements and are
supported by a Visa Ready for Transit program that has primed 150+ technology
partners to fully meet them.

Global expertise

Our teams around the world have accumulated vast knowledge and experience in
urban mobility and have become instrumental in facilitating the delivery of many
game-changing projects. Our custom-designed, globally standardized and scaleable
Global Delivery Framework helps ensure all projects are setup and run in a way that
delivers consistent outcomes and value. At the point of launch of new services, we
can take advantage of the Visa brand—named as the fifth most valuable brand in
the world—and network, to encourage uptake and accelerate usage.

Ecosystem Leadership Global Expertise

EMV Contactless Travel Specialized Advisory
App-based Ticketing Trusted Brand

Visa Ready for Transit Global Delivery Framework

If you are involved in an urban mobility project or wish to start one, this document
provides an overview of the key role Visa plays in this field and how and why we
have developed world-class capabilities to help you succeed.

To learn more about Visa’'s Global Urban Mobility solutions and how we can help,
visit: visa.com/urbanmobility



https://usa.visa.com/visa-everywhere/innovation/global-urban-mobility.html

Transforming Urban Mobility

Explosive growth

In countries around the world there has been an unprecedented movement of
people to urban environments. Today, nearly 54% of people worldwide live in
cities, up from 30% in 1950.2 With an estimated three million people moving to
cities every week,? the global urban population is expected to reach 68% by 20504
While COVID-19 may impact these projections, cities will remain vital centers of
commerce and population.

With tremendous growth comes opportunities to mitigate the effects of pollution,
congestion, financial barriers for underbanked and unbanked, and the pressure on
aging infrastructure.

Energy use and pollution

Studies show that cities presently consume 78% of the world’s energy and produce
between 60-75% of the world's greenhouse gas emissions.® Not surprisingly, the
major contributor is transportation—with passenger vehicles accounting for 70%
of emissions and 50% of urban air pollution. On the current trajectory, greenhouse
gas emissions from transportation are on track to double by 2050.°

Congestion

Congestion presents a related issue, as many of the world’s cities were simply not
designed to handle the present volume of vehicular traffic. In fact, research shows
that 46% of commuters to urban centers have seen their commute times increase
over the past five years.

Congestion results in loss of time and money. In 2019:
- UK. drivers lost a total of £5.2B and an average of 115 hours per commuter®

- U.S. drivers lost a total of $88B and an average of 99 hours per commuter®

Financial barriers

Underbanked and unbanked individuals often struggle with the costs of using public
transport and therefore may lack access to a network that is needed for economic
opportunity. This lack of access can contribute to further disenfranchisement and
can restrict overall city health and growth.

Ensuring transit services meet the needs of residents and visitors alike is a goal for
all cities seeking to optimize their networks and improve overall urban health.

Cities by the Numbers
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Aging infrastructure

As metropolitan populations grow, it's important for both prosperity
and quality of life that cities improve the efficiency and efficacy of
their infrastructure, and that they ensure solutions implemented to
access their services are frictionless and future proof. Particularly in
light of the recent pandemic, where restrictions imposed to safequard
the well-being of our residents, significantly reduced the use of
public transportation and severely impacted the financial position of
transport operators around the world. An investment in infrastructure
is crucial to drive efficiencies in the short - as well as the long-term.

One of the most powerful means of
reducing these harmful consequences
and increasing quality of living is providing
greater access to and hence increasing

use of public transportation systems.

Moving forward

The key to success for cities is the ability to move people and goods

quickly and easily, every day. Making significant improvements to
public and private transportation systems will require cooperation

from a wide range of entities, from think tanks and public authorities
to private corporations, large and small. This is why Visa is developing
technology at a global scale and forging partnerships capable of

addressing these challenges and helping individuals and cities thrive.



Transforming Urban Mobility

Visa Urban Mobility

Visa is the world’s largest payment network, with over 3.6 billion cards and more than 11.6 trillion dollars in annual volume transacted in
200+ countries. Our corporate mission is to connect the world through our innovative and highly-secure network, so that individuals,
businesses, and economies may thrive.

In urban mobility, Visa is committed to helping cities create efficient, inclusive, and sustainable door-to-door commuting experiences
enabled by simple, convenient, and secure digital payment solutions: Visa Urban Mobility.

A better way: Connected, door-to-door journeys
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Planning and completing a door-to-door journey

Before traveling: During traveling: After traveling:

Obtain authorization

Plan journey to travel

Check progress Receive offers Incentives Next time, try...

Visa is actively working with cities, urban planners, transportation authorities, operators, and solution providers to reimagine the urban
travel experience with a focus on inclusive, sustainable, interconnected, multi-modal transportation.

By combining traditional and emerging mobility modalities that are delivered by both public and private operators, these visionaries
are creating transportation networks that are efficient, accessible and resilient. These networks also deliver a more open and seamless
customer experience that is largely enabled by secure, frictionless fare payment and collection systems—the kind provided by Visa’s
Urban Mobility solutions.

More connected and convenient payment options encourage ridership, making cities more livable and sustainable and paving the way
for enjoyable and efficient door-to-door journeys where people get to be where they need to be in a minimum amount of time.

VISA



Transforming Urban Mobility

Visa's urban mobility
value proposition

Visa offers a wide range of urban mobility
products, services, and frameworks that were
developed with deep technical know-how
and years of experience. Our global expertise
provides reliability as a trusted partner in

the urban mobility arena and the creation of
inclusive, secure, seamless, and ultra-efficient
travel experiences.

Visa’s products and services

Visa offers developers access to a range of
Visa services for building and deploying new
experiences, including gateway, data and
insights, tokenization, risk management, fare
processing and calculation, debt recovery,
and other capabilities.

Cybersource for Transit

Visa's Cybersource is a global

payment management platform

that enables urban mobility
operators, acquirers, and solution providers to
rapidly deploy a reliable, scalable, and secure
digital and contactless offering. Unlike many
processors, Cybersource supports the Mobility
& Transport Transaction framework (more on
MTT on the next page), thereby providing
flexibility and avoiding unnecessary issuer
declines. One connection to Cybersource
provides access to 130+ acquirers worldwide,
including VPC (Visa Platform Connect),
a compelling offering to facilitate fast
deployment, plus a suite of risk management
and value-added services across the various
sales channels.

Data and Analytics
200000
101010

Actionable business insights,

the latest economic trends, and
proven data driven solutions that
can help you grow your business are available
through Visa Analytics Platform. Visa Analytics
Platform offers fast and secure access to
anonymized data and produces real results

in the areas of core business and emerging
topics by helping you reduce fraud, improve
efficiencies, and much more.
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Visa has multiple solutions to support a fast,
easy and secure commuter experience:

Cybersource Transit Solutions

Pay-in-Advance Solutions

(Visa Digital Ticket, Visa Private Label,
Visa Prepaid)

Partnerships
(Visa Ready for Transit)

Acceptance

(e.g. Mass Transit
Transaction - MTT)

Loyalty

Card-linked offers, rewards,
redemption and loyalty program
opportunities can be offered via
Visa Commerce Network, Visa Loyalty, and
related solutions that can increase customer
engagement and perceived value of the
overall travel experience.

Vﬁ Pay-in-Advance Solutions

Visa offers a suite of Pay-in-

Advance travel solutions that
seamlessly complement contactless pay-as-
you-go (PAYG) travel. These solutions help
address customers who do not have or prefer
not to use EMV Contactless cards and support
the complexities of passes or season tickets.
Pay-in-Advance solutions include the following:

Visa Digital Ticket: Contactless technology
applied to tickets or Store Valued Account
(SVA) travel-cards that are purchased and
loaded online and provisioned into the
mobile wallet of a smartphone.

Visa Prepaid: A suite of digital and physical
SVA products that can be pre-funded from a
variety of sources and available to everyone.

Visa Private Label: ssuance and processing
services for non-Visa branded cards that are
available to everyone but are accepted in
specific locations.

Reimbursements
(Visa Direct)

Loyalty
(e.g.Visa Commerce
Network)

Mobility

Visa Secure
Access Module
(Secure contactless payments)

oTo101

1

Data & Analytics

Reimbursements

Offer fast, convenient and secure

ticket refunds enabled by Visa

Direct. Visa Direct is a capability
that allows real-time funds delivery directly to
financial accounts using card credentials. With
Visa Direct, you can reach 200 countries and
territories and facilitate domestic and cross-
border payments in over 160 currencies, with
billions of connected endpoints across cards
and accounts, including 3+ billion Visa cards
and 2 billion bank accounts.

Visa Secure Access
Module (VSAM)

Visa SAM makes it easy
for transportation organizations and
operators to offer riders the ability to tap
to pay with a contactless card, phone or
wearable device, without the expense and
technical requirements of replacing current
turnstiles or terminal hardware. Rather than
installing brand new turnstiles or hardware,
transportation operators can install the Visa
SAM software plug-in, built on secure EMV
Contactless technology, directly into existing
systems. This can significantly decrease cost
and implementation timing.

VISA



Transforming Urban Mobility

Ecosystem leadership

As a global leader in payments, Visa is well-suited to help navigate the complex
ecosystem of technology suppliers and partners. Providing expertise for
implementation at a global scale, Visa can help accelerate time to market,
thereby maximizing outcomes for all parties. The frameworks below have been
designed to create inclusive, seamless and ultra-efficient experiences, for the
customer and the operator:

EMV Contactless travel: Pay-as-you-go (PAYG) based on EMV Contactless and Visa's
MTT model are gaining significant traction and merit strong consideration by transport
operators seeking to bring a preferred payment technology to their networks.

EMV Contactless technology has transformed the way people shop and the way
merchants operate worldwide, creating a streamlined process for everyone. Now,
contactless is revolutionizing the way people travel, providing customers

with a fast, secure, and frictionless travel experience.

Based on EMV Contactless, PAYG is already available in over 250 locations with
hundreds more coming worldwide—due to the wide range of benefits it offers to
consumers, operators, and cities alike. With contactless PAYG, boarding a bus is as
easy as buying a coffee...but even faster.. less than 500 milliseconds, to be precise.

In pursuit of its commitment to transforming urban mobility, Visa has developed
two flexible urban mobility models that enable the acceptance of EMV Contactless
payment cards. Both models are designed for fast passenger throughput and
efficient and secure automatic fare collection.

Known Fare Transaction (KFT): KFT is a simple solution ideal for operators
who wish to implement EMV Contactless in a single mode of transportation
with a flat or distance-based fare. In this model, the rider taps their Visa EMV
Contactless card, device or wearable that is linked to the card in order to access
a transport service where the fare charged is always known by the reader.
Payment authorization happens in real-time, although deferred authorization is
also possible.

- Mobility & Transport Transaction (MTT): MTT is a fully-flexible solution suitable
for both single mode and multi-modal mass transportation environments. Visa's
MTT framework is a global standard, enabling operators to offer a range of
flexible fares, including: fixed fares; distance- and time-based fares; multi-modal
fares; and features like fare capping, concessions, and delay refunds. All while
ensuring efficient fare collection and limiting the operator’s risk through shared
liability and debt recovery mechanisms.

“Visa's MTT framework provides an elegant solution for
the implementation of EMV Contactless in transit with
added security.”

Silvester Prakasam, Senior Advisor
Fare System Land Transport Authority of Singapore

VISA

Mobility & Transport
Transaction: Interoperable
payment solution in an
open acceptance model

CL ET®@
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Features

Contactless-only acceptance
Deferred authorizations

No financial transaction
at point of tap

Shared merchant/issuer liability
Deny list & back

office management

Benefits

High passenger throughput
Versatile, adaptable solution

Suited to complex multi-modal
transit systems

No purchase required

Drives down PTO
operating costs



In this model, the rider taps their Visa EMV Contactless card, device or wearable that
is linked to the card to access or board a transport service. The final fare charged is
not always known at the time of travel as the tap data is accumulated and the total
fare amount is calculated and charged by the transport merchant at the end of the
travel period.

The MTT model goes beyond providing a fast and convenient experience for the
rider, as it also provides efficient fare collection for the operator. Intended for multi-
modal transportation, MTT is paving the way to Mobility as a Service (Maa$).

Maa$ is a growing sector of apps and services that combine planning and paying for
travel within singular digital experiences.

When combined with contactless payments, providers can offer riders greater
flexibility and convenience while removing the need to plan ahead, pre-purchase, or
carry and keep track of a variety of standalone passes and tickets.

Contactless can be seamlessly integrated into existing and future Maa$ solutions
with nearly unlimited possibilities for rich digital solutions for consumers.

- App Based ticketing (also known as Stored Credentials Transaction Framework):
App-based payments offer a common and convenient way to pay. A customer simply
provides their Visa payment credentials to pay for a ticket and consents to storing their
credentials for future use. This framework is called Stored Credentials Transaction and
can be deployed to existing and developing mobile apps and websites.

Recognizing stored credential transactions allows for greater visibility into transaction
risk, enables robust processing and may result in differential treatment from
e-commerce transactions, with a higher likelihood of issuer approval. Visa has
defined authorization data values to help identify initial storage and use of stored
payment credentials to facilitate differentiated processing.

Visa Ready for Transit (VRfT) : The proliferation of technology solution providers
can make it challenging to select a partner. Visa's global Urban Mobility partner
program is designed to help. With over 150 partners worldwide, Visa Ready for
Transit gives transportation agencies access to an expanded network of technology
solutions and expertise to support upgrades to next generation fare systems,
including ticketing and fare collection, back office management and consulting.

Visa Ready for Transit helps maximize investments and expedite overall time-to-
market by simplifying the process of identifying the right partner for a project and
streamlining testing and implementation. The certification process means that Visa
Ready-certified solutions meet Visa's high standards for security and PCl compliance
on a global basis and are ready to be deployed to accelerate go-to-market.



Global expertise

Visa demonstrates global expertise by bringing our products, services, and
ecosystem leadership together in order to enable cities and transport agencies to
transform their transportation networks.

With a recognized and trusted brand as a foundation, we have applied the
expertise that comes from a multidisciplinary team of experts and the learning
from working with transport operators in over 500 locations to the Visa Urban
Mobility Global Delivery Framework.

The Visa Urban Mobility Global Delivery Framework is designed to make it easier
for transit operators to quickly deploy EMV Contactless based ticketing. Clearly
delineating the phases of a typical project, from vision to post-implementation, the
framework facilitates outlining recommended actions, defining success metrics,
and identifying task owners. The framework and associated delivery process have
proven to reduce time to market and increase the efficacy of the payment solution.

At Visa, we take a human-centered approach to the design and implementation
of payment flows to deliver the best possible passenger experience. By working
with partners and clients in hundreds of locations around the world we have
accumulated expertise that we invest into new, forward-looking payments
frameworks and service capabilities. Together, these empower our ecosystem to
move quickly and efficiently.

To further magnify and accelerate collaboration and the arrival of improved
transport experiences, we foster thought leadership globally by bringing experts
together, in the form of research papers and specialized forums. By organizing and
participating in conferences, workshops, webinars, and papers—with participants
across governments, technology partners, financial organizations, urban mobility
operators and authorities—we share the objectives of understanding pain points,
identifying solutions, developing knowledge, and contributing to building the
future of urban mobility.

10



Transforming Urban Mobility

Benefits of urban mobility
transformation

Reliable, secure, open, multi-modal transportation offers advantages to all parties
within the urban mobility ecosystem. Benefits to cities, transport operators, and
customers include:

City benefits

- Digitization transparency: Transparency and accountability are harder to
achieve with cash payments because they are anonymous and difficult to trace.
Digital payments increase accountability and tracking, lessening the risk of
corruption and theft

Improved security: Shifting from physical tickets and cash enhances security.
Digital payments and ticketing can reduce fraud and secondary sales. Visa
contactless cards are built on secure EMV Contactless technology, which

is proven to reduce counterfeit fraud.”” In addition, Visa's advanced global
processing network provides secure and reliable payments around the world
and can handle more than 65,000 transaction messages a second

Data-driven insights and value-added services: Digital payments allow
operators to capture all journeys and associate them to the same ‘account,
revealing previously hidden insights into ridership trends that can be used to
optimize existing service and introduce targeted new services to better meet
demand, replace costly customer behavior surveys, and improve the accuracy of
revenue apportionment calculations

More liveable cities: Carbon emissions and other forms of pollution can be
reduced as cities and transportation operators increase ridership on public and
shared transportation. Additionally, traditional ticketing systems contribute to
greater carbon emissions

- Studies have found that when using a contactless payment method versus
cash, diesel buses cut emissions by 20%—TIargely due to shorter dwell times"

- Similarly, buses with the most passengers emit the most emissions because of
longer dwell times while picking up passengers'

- Embracing innovation in payment systems is a powerful means for cities to
contribute toward the achievement of their climate change and liveability ambitions

« Inclusivity: Shifting to digital payments for riders presents numerous ways for
cities and transportation operators to increase access for those riders in greater
financial need. In many cities, such as Sao Paulo or Rio de Janeiro, the bottom
20% of earners cannot afford public transportation®

- Offering prepaid Visa cards introduces riders who do not possess a card to
prepaid, debit, or credit. This is an opportunity for unbanked and underbanked
individuals to begin participating in the broader financial system. Widespread
adoption of digital finance could increase the annual GDP of all emerging
economies by 6% over business-as-usual and could provide 1.6B people—
more than half of them women—access to life-changing financial services'

1




Transforming Urban Mobility

- Operators may more easily adopt more flexible, configurable, best fare
ticketing options to reward travel frequency and eliminate upfront discounts
on weekly or monthly passes

- Targeted programs may be deployed via partnerships between public
transport operators and governments that subsidize fares for certain riders,
providing them with greater access to transportation networks and leaving
them with more disposable income

Transport operator benefits

« Cost savings: Digital payments offer the opportunity to shift sales from higher
priced retail channels, such as ticket vending machines or kiosks. For example,
agencies that institute contactless payments are able to reduce fare collection
expenditures by more than 30%.” A recent survey found that transport agencies
spend an average of 14.5 cents for every physical dollar collected, compared
to 4.2 cents for every digital dollar'® Operators may also expand choice for
customers beyond ticket vending machines and ticket desks

Operational efficiency: Digital payments can also improve customer
throughput and increase efficiency. Removing the friction of payment has
significant benefits for the operator, including reducing or removing queues at
travel locations such as rail stations, reducing bus dwell times, and increasing
efficiency of bus services. Studies show that 84% of travelers in major U.S. cities
were frustrated by customers ahead of them taking a long time to purchase a
ticket and 67% report missing a train due to long ticket lines!”

Improved cash flow: Account based ticketing (ABT) systems allow operators
to manage customers’ right to travel by holding their account information
directly—rather than on a card—as is the case with card-centric, closed-loop
systems. ABT systems can settle revenues with operators the same day. This
includes those from multi-operator or multi-modal caps or ticketing products,
should the operator apportionment process be automated

Increased ridership: Improving the customer experience and making it easier
for the customer to use public transport has been shown to boost ridership
and revenues. Research shows that ridership on public transport globally would
increase by 27% if transportation was easier to pay for'®

Integration: Using proven standards-based technologies, such as EMV
Contactless and open loop payments, can provide for robust interoperability
across the region. It facilitates the integration of different operators in the same
area, giving customers a frictionless, safe, and cost-efficient way to get around

Risk management: Visa's MTT framework was designed to minimize potential
lost revenues, with enhancements such as liability sharing and sophisticated
debt recovery methods
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“We came to the very
simple realization that
nobody wants to buy a
ticket and actually, we
don’t want to sell them
one, either. If you could
find a means of making
that very simple business
process work more
efficiently that would
be the right thing.”

Shashi Verma
Chief Technology Officer,
Transport for London




Customer benefits

« Increased satisfaction: Providing a seamless, digital way to pay across multiple
modes of transportation is a benefit to riders who have traditionally been forced
to queue to buy a ticket, top up their travel card, or follow a number of steps to
pre-purchase a ticket online as they navigate their door-to-door journeys

- With open loop contactless, customers have the choice of loading their card
onto their phone, smartwatch, or wearable, and use it to travel where and
when they want. There is no need to queue up to buy a ticket, obtain a travel
card, or learn complex fares

« A study found that nearly half of commuters surveyed in 19 countries find it
inconvenient to use different tickets for different modes of travel

+ In the same study, 44% of commuters say they struggle to know how
much they should pay, and over 40% say they are annoyed by cash-only
requirements on transportation’

+ Privacy: The customer’s ‘account’ travel data is stored in the operator’s system
only and is anonymized and tokenized to provide operators and customers with
peace of mind when it comes to data sharing and privacy

« Loyalty: Digital payments enable card-linked offers with targeted discounts,
promotions, and loyalty program rewards to enhance the value of the
transportation experience

- Targeted notifications: Enrolled customers can benefit from targeted
notifications, such as changes to their account status, potential disruptions, etc.



Visa: The preferred way to pay

As the world becomes more digital and experiences more seamless, consumers
expect payments to keep pace. Consumers want paying to be fast and convenient
and they want the assurance that their data is secured. These expectations are
changing the way people purchase consumer goods and services every day
around the globe.

Over the past five years, a massive shift has taken place in the payment industry. In
2016, contactless accounted for a fraction of the total Visa processed transactions
globally. Today, that figure is 38% globally, 76% in Europe, and 81% in Central
Europe, Middle East and Africa.

Looking at the exponential growth of the past year in North America, Asia and
Latin America, it's very easy to see how this curve will continue to grow. With EMV
Contactless, consumers simply tap to pay, with an experience that is not only faster
and easier, but more secure and cost effective. It's also a gateway to delivering
potential cardholder benefits and added-value to passengers.

No wonder contactless payments are taking off across the globe.

- The global contactless payment market is expected to grow from $10.3 billion
in 2020 to $18 billion in 2025, at a CAGR of 11.7% during the forecast period®

- Visa estimates there will be approximately 300 million contactless cards issued in
the U.S. by the end of 2020, more than 3x the number in 2019

- Contactless payment in Singapore is widely accepted, accounting for 88% of all
face-to-face domestic transactions (as of December 2019)”!

Urban mobility is experiencing a similar phenomenon. EMV Contactless payments
have seen skyrocketing growth over the past three years, followed by in-app
payments. During this time there has also been a decline in more traditional
payment methods, such as chip and pin.

Allowing customers to pay for transportation the way they pay elsewhere in their
daily lives can reduce barriers to using transportation services and help provide
more seamless, door-to-door travel.

The impact of introducing open loop contactless in transportation is impressive:

- Inarecent survey of UK commuters, 49% cited the introduction of open loop
contactless payments as the single most significant improvement to their overall
public urban mobility experience??

-+ 60% of customers surveyed not “tapping” now would consider replacing their
transportation cards with tap to pay technology”
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Contactless payments are
the preferred way to pay

As cities and transit operators work to
rebuild ridership during the COVID 19
pandemic, keeping transportation
systems clean and passengers safe

is amongst the highest of priorities.
Contactless payments that require

no physical tickets, cash, or touching
of hardware while reducing queuing
and dwell times is essential for helping
residents get back to work, home, and
school safely.




Visa urban mobility in action

Visa is involved in over 500 urban mobility projects worldwide and has helped launch over 400 contactless PAYG transit projects—
62 in 2019 alone—including in Edinburgh, Manchester, Miami, New York, Rio de Janeiro, and Singapore. Following, are real-world
examples of Visa helping to transform urban mobility around the world.

New York

After launching the OMNY contactless payment
system in May 2019:

« First 5 million taps were recorded over 31 weeks,
while the second 5 million were recorded in only
eight weeks, showing a dramatic acceleration in
the growth and popularity of the system

.

Roughly 3 million taps were recorded in the
month of February 2020 alone

Customers from 130 countries outside the
U.S. and every single continent other than
Antarctica have used the system

- In the last week of February 2020, the system
recorded its first set of weekdays with
over 150,000 taps per day**

Pacific
Ocean

Edinburgh, UK: Edinburgh'’s Lothian
Buses recently launched acceptance of
contactless cards and contactless enabled
devices on their network, giving locals
and visitors a more convenient way to get
around the city. Ridership: 121M.

Florence, Italy: Florence locals and
visitors can tap to pay on over 355 buses
in the city including the airport bus
service and The Mall shopping outlet route.®
Ridership: 78M.

Ho Chi Minh City, Vietnam: Visa acceptance
was launched in selected Ho Chi Minh City
buses in December 2019. As part of this
project, Vietbank, the acquirer, also issued
the first Visa Prepaid contactless cards in the
world, primarily intended for transit payments.

VISA

technology on their Metrolink tram network,
eliminating the need to pre-purchase a
ticket before traveling. Ridership: 45.5M.

Madrid, Spain: EMT launched MTT open
loop contactless across their 213 lines and
a fleet of 2,075 buses. Ridership: 660M.

Manchester, UK: Transport for Greater
Manchester launched contactless

London

In London, Visa has supported over 3 billion
rides.” Since the implementation in 2014,
Visa's transit performance metrics include:

Singapore
Singapore is one of the largest open-loop transit
implementations using Visa technology.

+ 30,000+ touchpoints

- $1.39B in total annual ticket revenue » Over 1 million cards used on a typical day

- 40,000 cards seen for the first time on a

+ In 2019, this system helped: typical day

- 5.6M residents

. - 26 million cards seen since launch
- 18.5M visitors

: - Cards seen from over 100 countries
- These travelers efficiently made use of:

-+ 5400 buses
« 183 transit stations

« 1 million cards registered

- Public data shows:
-+ 40% reduction in cost of ticketing
- 110K increase in daily journeys

North
Atlantic
Ocean

South Indian
Atlantic . Ocean
Ocean

Miami, Florida: Miami-Dade Transit Rio de Janeiro, Brazil: MetroRio
enabled contactless payments on buses,
marking completion of system-wide

acceptanceafter initially deploying on the

rail system. Ridership: T06M.

rolled out contactless payments
across all of its 41 stations in
April 2019. Just two months
after launching, they saw 50,000
contactless transactions.”

Minsk, Belarus: As one of the first capital Ridership: 228M.

cities to accept contactless at all
underground transit stations, Minsk,
Belarus will expand acceptance to

all city trains and ground transport.
Ridership: 305M.

Sydney, Australia: This solution was
successfully implemented October
2019. PTO (TfNSW) is now working to
migrate to MTT. Ridership: 633M.
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Transforming Urban Mobility

The Way Forward

Visa is committed to helping cities,
transportation authorities and operators,
private travel entities, and solution providers
create efficient and sustainable, door-to-door
travel experiences through connected, secure
digital payment solutions.

Whether it's for high volume single or multi-
modal projects, short or long distance travel,
through next-generation payment solutions,
Visa is helping to improve the customer
experience, grow ridership, reduce operational
costs, and enrich the caliber of data that is
needed to further enhance the service that
transport operators deliver.

Transforming urban mobility through the next
generation of payment solutions offers attractive
benefits for operators, commuters and cities
alike, while delivering the practical needs of
supporting residents in a liveable city.

To learn more about Visa's Global Urban
Mobility solutions, visit visa.com/urbanmobility

16


https://usa.visa.com/visa-everywhere/innovation/global-urban-mobility.html

References

1]
(2]
3]
[4]
[5]

[6]

[71
[8]
[9]
[10
[11

[12

13
[14]
15
(16
17z
(18]

[19]

BrandZ, Top 100 Most Valuable Global Brands 2020, July 2020

United Nations 2018 Revision of World Urbanization Prospects

International Organization for Migration (IOM) 2015 World Migration Report

Visa, “The Future of Transportation Mobility in the Age of the Megacity,” page 5

United Nations Environment Programme, “Cities and climate change” webpage, accessed 19 December 2019:
https://www.unenvironment.org/explore-topics/resource-efficiency/what-we-do/cities/cities-and-climatechange
https://www.weforum.org/press/2019/09/world-economic-forum-launches-global-new-mobility-coalition-to-cut-transport-emissions-by-
95-and-reduce-commute-costs-by-40/

Visa, “The Future of Transportation Mobility in the Age of the Megacity,” page 8

INRIX Global Traffic Scorecard

Ibid.

http://www.mta.info/press-release/mta-headquarters/mta-marks-millionth-omny-tap

Chunyan Tang, Avishai Ceder and Ying-En Ge, “Optimal public-transport operational strategies to reduce cost and vehicle's emission,” PLOS
ONE, August 1, 2018

Judith Lau, et al,, “Integrated Multimodal Evaluation of Transit Bus Emissions in Toronto, Canada,” Transportation Research Record: Journal
of the Transportation Research Board No. 2216, Transportation Research Board of the National Academies, 2011, pp. 1-9

World Bank Blog, Is public transportation affordable?, May 1, 2014

“Digital Finance For All: Powering Inclusive Growth In Emerging Economies,” McKinsey Global Institute, September 2016

Microsoft, Digital transformation in public transportation: How governments can better meet travelers needs

Visa, Cashless Cities, Realizing the Benefits of Digital Payments

Visa survey of 1,000 NYC public transportation customers

Andre Carrel and Joan L. Walker, “Understanding future mode choice intentions of transit riders as a function of past experiences withtravel
quality,” Working Paper from University of California Berkeley Department of Civil and Environmental Engineering, May 25, 2015

Ibid.

[20] Markets and Markets, Contactless Payment Market by Component, Solutions and Services — Global Forecast to 2025, March 2020

[21]

Visa Global Urban Mobility Case Studies, February 9, 2020

[22] Visa press release, “Contactless payments are biggest improvement to public transport experience, say UK commuters,” July 15, 2019
[23] Visa survey of 1,000 NYC public transportation customers

[24]

Transport for London (TfL) 2017

[25] MTA press release, MTA Marks Millionth OMNY Tap, August 13, 2019
[26] http://www.theflorentine.net/news/2019/07/ataf-contactless-payment/
[27] MetroRio data; April 2019

17

VISA


https://www.brandz.com/admin/uploads/files/2020_BrandZ_Global_Top_100_Report.pdf
https://population.un.org/wup/
https://www.iom.int/sites/default/files/country/docs/syria/IOM-World-Migration-Report-2015-Overview.pdf
https://www.visa.co.uk/content/dam/VCOM/regional/ve/unitedkingdom/PDF/blog/future-of-transportation-mobility-in-the-age-of-the-megacity.pdf
https://www.un.org/en/climatechange/cities-pollution.shtml#:~:text=To%20address%20the%20issue%20of,environmental%20considerations%20into%20urban%20policymaking.
https://www.un.org/en/climatechange/cities-pollution.shtml#:~:text=To%20address%20the%20issue%20of,environmental%20considerations%20into%20urban%20policymaking.
https://www.weforum.org/press/2019/09/world-economic-forum-launches-global-new-mobility-coalition-to-cut-transport-emissions-by-95-and-reduce-commute-costs-by-40/
https://www.weforum.org/press/2019/09/world-economic-forum-launches-global-new-mobility-coalition-to-cut-transport-emissions-by-95-and-reduce-commute-costs-by-40/
https://www.visa.co.uk/content/dam/VCOM/regional/ve/unitedkingdom/PDF/blog/future-oftransportation-mobility-in-the-age-of-the-megacity.pdf

http://inrix.com/scorecard
http://inrix.com/scorecard
http://www.mta.info/press-release/mta-headquarters/mta-marks-millionth-omny-tap
https://journals.plos.org/plosone/article?id=10.1371/journal.pone
https://journals.plos.org/plosone/article?id=10.1371/journal.pone
https://www.researchgate.net/publication/254609209_Integrated_Multimodel_Evaluation_of_Transit_Bus_Emissions_in_Toronto_Canada
https://www.researchgate.net/publication/254609209_Integrated_Multimodel_Evaluation_of_Transit_Bus_Emissions_in_Toronto_Canada
https://blogs.worldbank.org/transport/public-transport-affordable
https://www.mckinsey.com/~/media/mckinsey/featured%20insights/Employment%20and%20Growth/How%20digital%20finance%20could%20boost%20growth%20in%20emerging%20economies/MGI-Digital-Finance-For-All-Executive-summary-September-2016.ashx
http://www.joanwalker.com/uploads/3/6/9/5/3695513/carrel&walker_2015_rider_intention.pdf
http://www.joanwalker.com/uploads/3/6/9/5/3695513/carrel&walker_2015_rider_intention.pdf
http://www.joanwalker.com/uploads/3/6/9/5/3695513/carrel&walker_2015_rider_intention.pdf
https://www.visa.co.uk/about-visa/newsroom/press-releases.2897869.html
http://www.mta.info/press-release/mta-headquarters/mta-marks-millionth-omny-tap
http://www.theflorentine.net/news/2019/07/ataf-contactless-payment/
https://www.metrorio.com.br
https://www.brandz.com/brands
https://usa.visa.com/dam/VCOM/global/visa-everywhere/documents/visa-cashless-cities-report.pdf

