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About PTOLEMUS Consulting Group

The first strategy consulting & research firm entirely
focused on augmented mobility & automation
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Custom
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research
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PTOLEMUS

Enabling
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For more information on our services, please email contact@ptolemus.com
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About PTOLEMUS Consulting Group

Our clients are across the mobility ecosystem
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About PTOLEMUS Consulting Group

150 consulting assignments to help our clients define their
connected vehicle & mobility strategy

Defined market entry strategy &

Defined strategic positioning in B " | .
gicp 9 F mricnELIN @ business case of a new fleet \;Zf;:;:f:ra

insurance telematics value chain ) ) .
Telematics Service Provider

Defined strategy & business =
gy Asor Nissay Dowa Insurance sqﬂ Evaluated the European market for Fuel card

plan of its telematics W58AD =~ 48 .
business FA ﬂ fuel, ETC & tax refund services operator

. European Global
!—Ielped the insurer evaluate. the bank- o I Defined its future vehicle connected roadside
impact of Autonomous Vehicles insurance 4 services global strategy assistance

on its business group group

Helped evaluate OEMs' interest Vehicle :&::;Ted 8t(s'elel-5cted potential Vehicle
X argets in European data hub

for its new vehicle market place data hub )
P connected car services

Helped the company define its Vehicle Defined connected vehicle data

strategy towards OEMs in North data hub strategy for innovative telematics
services provision & monetisation

Vehicle data
; aggregator
America

. . =% Advised on the optimal
Define its 5-year US fleet services Global - . P
fuel card - structuring of the truck 11 P

strategy & go-to-market plan company " tolling scheme en Wasersan

Built company strategy, value Global I Identify opportunities from
proposition & go-to-market electronic B connected & autonomous Space agency
plan in fleet mobility services tolling supplier PESESSRE vehicles for the space sector
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About PTOLEMUS Consulting Group

Our team of 25 consultants, experts & researchers with
15 nationalities serves our clients worldwide

PT . L E M U S For more information on our services, please email contact@ptolemus.com
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About PTOLEMUS Consulting Group

PTOLEMUS can help your organisation define and achieve
its vehicle payments strategy in fast moving times

 Strategy definition - Business case - Project management
- Shaping of future vision in development
vehicle payments - Cost benefit analyses

- Strategic plan - Post-merger integration

- Impact of connected car
payments on the business

* Procurement
- VDH sourcing strategy
- Data sourcing strategy
e Innovation strategy - Specifications
- Go-to-market plan - Definition of CVP platform - Supplier selection
- Product definition - Assistance to tender

- Consent management definition
system definition

- Board coaching

- Strategy orientation

workshops . * Partnership strategy
- Data analytics strategy

- Partnership strategy
definition

* Investment assistance
- M&A strategy

- Commercial due diligence

- Business model definition

- Pricing strategy - Assistance to tender

* Innovation delivery A BRI

- Technology due diligence
- Proof of concept design &

- Feasibility studies launch

et gran SEERe - Architecture definition

P I . L E M l I S For more information on our consulting services or enquire about our new subscription model, email contact@ptolemus.com
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Connected Vehicle Payments Global Study

This study is the first in-depth assessment and forecast of
the connected vehicle payments market

PIOLEMUS CONNECTED VEHICLE
-'u-ni.' -'....,. PAYM!NTS
Glchal Study

Me tere of = velile pasment:
for goocs dawvices ¢ 2008

All the facts, numbers
and analysis...

PTOLEMUS

275 pages on the
connected car payments
market, leveraging:
- The Vehicle Data Market
Global Study

- The Global Mobility
Roadbook

- 6 months of research

- Over 150 consulting
assignments in mobility
and connected car
services

The report brings:

e An in-depth assessment
of the connected car
payments market today
and the benefits it
generates

- An analysis of 17 OEM
strategies worldwide

- 32 case studies of
connected vehicle
payments pilots &
programmes, featuring
OEM-led, non-OEM-led
and aftermarket
programmes

e An analysis of enabling
technologies and user
interfaces for car
payment programmes

- Pros and cons of different

consumer-facing payment
interfaces

- Voice assistants
- Connectivity technology
- Payment technology

- Connected vehicle
payments architecture

- System integrity and
security requirements

e An investigation of the
tech giants’ increasing
presence in the sphere,
such as with:

- Amazon's Alexa and
Amazon Pay

- Google’s Google
Assistant and Google Pay

- Alibaba’s Tmall Genie (X
HWFBR) and AliPay (3217
X)

Source: PTOLEMUS - Note: For more information on our consulting services, contact cvp@ptolemus.com
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e An evaluation of the
future direction of
connected car payments

- Impact of important
trends

- Geographic and cultural
differences

- Key takeaways

e 2020 - 2030 market
forecasts, integrating
the impact of the COVID
pandemic

- For 18 geographical
markets

- In 10 vertical markets
v Fuel
v Electric vehicle charging
v Electronic tolling
v Parking
v Ferry & bridge access
v Food & beverage
v Grocery
v Entertainment
v Roadside assistance
v Repair & maintenance




Connected Vehicle Payments Global Study - Key questions

The report tackles numerous strategic questions

What are the different
models of connected
What is driving connected payment platforms? How can security and
car payments? integrity be addressed?

What is the business

Whe.xt benefits will they PTOLEMUS e model for OEMs?
bring to customers? PAYMENTS

Global Study

FULL
VERSION

A . Who are the most
How will user interfaces , advanced OEMs?
engage customers?

The foture of im-vehicle payments
for goods & services 1c 2030

-

Who will control the data?

What is/will be the
market size?

What pilots are on the
What will be the largest market now?

vertical markets’'?

PT . L E M U S Source: PTOLEMUS - Note: For more information on our consulting services, contact cvp@ptolemus.com
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Connected Vehicle Payments Global Study - Executive summary

Connected vehicle payments present a €537bn commercial
opportunity for OEMs, with data ownership a critical factor

» Non-smartphone devices linked to
smartphones
v Line-fitted solution:
» Non-smartphone devices linked to
- Regulators in the US have all but in-vehicle infotainment (IVI)
withdrawn their support for a DSRC-based systems
V2X standard, with the recent
announcement to repurpose portions of
the DSRC 5.9 GHz band of for Wi-Fi. The
roll-out of C-V2X may now gain more
momentum, although the auto industry is

fighting back to gain more time for both
around 1.7bn connected cars worldwide

DSRC and C-V2X trials
with connected payments enabled by _ .,
2030 Despite the European Commission’s (EC)

initial choice of DSRC as the V2X standard,
21 EU countries have rejected the EC's

* Four types of mobility payments dominate
today - cash, mobile/smartphone payments,
physical card payments, and device-based
payments. A bulk of these mobility payments
involve fuelling, electric vehicle (EV) charging,
parking and road-usage charging

Connectivity technology

e Understanding V2X technology regulation for
each region is crucial:

» IVI systems only
- Out-of-vehicle

v Companion smartphone apps
complementing the in-vehicle solutions

* However today’s vehicle is at the middle of a
vibrant ecosystem, with connectivity becoming
a vital part of the OEM operating and business
model

- PTOLEMUS estimates that there will be

* Overall, PTOLEMUS believes that winning
customer-interaction models will favour
interactions around the IVI system

* This will pave the way for connected vehicle - Whilst dependent on the how the IVI

payments - payments that are enabled by a
dedicated device within the vehicle or via
systems and software embedded in the
vehicle

* PTOLEMUS has identified 10 payment use

plan. The final decision by the EC will
determine the V2X standard in the EU

In China, connected payment programmes
favour V2X based on cellular connectivity;
A test spectrum became available in 2018

system is designed (i.e. whether the VI
software marketplace relates directly to
tech giants’ such as Google or is
developed “in-house”), OEMs have an
opportunity to gain ownership of user
data and control over merchant and

cases, amongst which include: in China and the 5.9GHz band has been

e allocated for LTE-V2X networks customer relationships and the user

experience

- EV charging, and
charging, an OEMs are hesitant to implement 3rd-party

IVI marketplaces where loss of customer
data control

- Road usage charging User interfaces

e The customer-interaction models that have

the greatest potential for the future are: * Itis thus expected that OEMs will play a

central role in the future connected vehicle

- In-vehicle payment value chain

v Aftermarket solution:

Source: PTOLEMUS - Note: For more information on our consulting services, contact cvp@ptolemus.com
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Connected Vehicle Payments Global Study - Executive summary

Multiple voice-enabled solutions are being integrated into
IVI systems which will sit behind OEM routing technologies

Voice-enabled transactions

* Tech giants such as Amazon, Google

and Alibaba are bringing their voice
assistants (Alexa, Google Assistant,
and Tmall Genie) to in-vehicle
infotainment systems with multiple
automotive partnerships

A hybrid approach that supports
multiple voice assistants (third-party
and native) - will counteract the
dominance of a tech giant; players
such as Cerence offer voice routing
technology, selecting the ideal voice
assistant for the each task

PT?LEMUS

Payment and security

* Payment technology development

strategies are highly-fragmented
between manufacturers, with
tokenisation and vaulting, vehicle
wallets and e-wallets, as well as
blockchain and cryptocurrency all
considered critical development
focus areas

- Four OEM are developing or have
launched their own vehicle wallets

System integrity and security
involves all aspects of the connected
vehicle payment architecture,
including:

- The connected vehicle
infrastructure and V2X

- The connected vehicle
architecture

- The IVI system architecture

- The actual transactions

Data and regulations

e Managing the flow, ownership and

usage of data points generated and
keeping abreast of regulations will
be of fundamental importance for
OEMs

- 20 OEMs have pledged to commit
to the Consumer Privacy Protection
Principles established by the The
Alliance of Automobile
Manufacturers and the Association
of Global Automakers

Source: PTOLEMUS - Note: For more information on our consulting services, contact cvp@ptolemus.com
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Connected Vehicle Payments Global Study - Executive summary

We forecast OEMs, payment providers and third-parties will
battle for control of the connected vehicle payments market

* We analyse 17 OEMs, 6 platform
providers and 6 aftermarket solution
providers and their connected
vehicle payments programmes and
strategies

- Geographic dispersion:

v Out of the 17 OEMs closely studied,
14 OEMs have launched or are
developing programmes in NORAM

v 8 OEMs have launched or are
developing programmes in Europe

v 10 OEMs have launched or are
developing programmes in Asia

- Partnerships:

v 7/17 OEMs closely studied have
three or more connected vehicle
payment programme partnerships
(partners that help develop the
programmes)

v 5/17 OEMs closely studied are
currently partnered with connected
vehicle payment platform providers

- Technology giants:

v The tech giants are moving swiftly
into the auto market by partnering
with OEMs to deliver various
competencies

PT?LEMUS

v Only 3/17 OEMs are not partnered
with any tech giant globally for
connected vehicle payment features

The future of in-vehicle payments

e Across the world, several trends will
accelerate the growth of connected
vehicle payments, including:

- Roll-out of 5G for V2X connectivity

- Expansion of tolled network leading
to an increasingly crowded market of
players

- Consumer needs surrounding
personalisation and seamless
payment experiences

» Key takeaways for connected vehicle
payments players include:

- Geographical idiosyncrasies and
cultural norms drive the success and
mode of adoption of connected
vehicle payments

- Striking up partnerships is a popular
approach among OEMs; however it
might result in the loss of control over
data

- Voice assistants will be the next big
thing for connected vehicle payments

- New opportunities for data exchange
and monetisation emerge, stressing
the value of incentivising consumers

* PTOLEMUS forecast shows that the
market for connected car payments
will reach over €537bn in 2030

- The bulk of it will be fuel (EXXbn),
parking (€XXbn), food & beverage
(€EXXbn) and repair & maintenance
(€XXbn), which will represent XX% of
the global connected vehicle
payments markets by 2030

* By 2030, we forecast the revenues
generated for each region as such:

- Europe - €XXbn
North America - €XXbn
Latin America - €XXbn
Asia Pacific - €XXbn

- Africa - €XXbn

Source: PTOLEMUS - Note: For more information on our consulting services, contact cvp@ptolemus.com
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Connected Vehicle Payments Global Study - Connected vehicle ecosystem and experience

Today'’s vehicle is in the middle of a vibrant ecosystem

Merchants - 3 @
Infotainment
& navigation
Vehicle-to-
pedestrian

Vehicle-to-

Advertisers network

In-vehicle
functions

Location
servjces /\f
providers

i

Vehicle-to-
everything

Telematics

ft

Vehicle-
to-home

Automotive Q
p|ayers Data usage

n

Manufacture Privacy

Regulations

Payment

Sl

Automotive

Leasing

After-market @

services Connectivity

ma
—

Hardware

Technology

N
Vi
'

Software

=)

Services

Source: PTOLEMUS; Note (*): NGOs - Non-governmental Organisations

PT?LEMUS
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infrastructure

Mobile network operators

Satellite
systems

Roads and
highways
providers

Road usage
charge operators

Public
transport
providers




Connected Vehicle Payments Global Study - The current mobility payment options

In this ecosystem, four types of payments methods dominate
the marketplace, none of which include connected vehicles

R il - , )
& al :

Cash payments Mobile payments

L

Physical card payments Device-based payments

B J I

PT ' LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Pros and cons of current popular solutions

Whilst these solutions are adequate, there is the potential to
better meet consumer needs using in-vehicle connectivity

Cash payments

Tl
Physical card

I
B wai

Mobile payments
,_ Y 3

Device-based
payments

* Merchants avoid
paying transaction
fees charged by
payment network
operators such as
Visa and Mastercard

Safer than cash
Increases purchasing
power of consumers vs
being limited to the
cash that they have -
e.g. paying for last
minute car repairs

Convenience of being
able to pay and
manage payments with
a device heavily
integrated into
consumers'’ lives

Extremely common in
toll, parking and
access to tunnels,
ferries and bridges

e Consumers spend
within their means

e Credit and debit cards
are widely accepted;
allows for multitude of
transactions scenarios
online

* Ability to offer credit/
debit card payments,
and integrate e-wallets
and mobile wallets

* Ability to be used in
the vehicle for a wide
range transactions

e Convenience for
drivers in payments
already strongly
linked to driving

e ATM* is required for

withdrawal of more
cash - an added
inconvenience for
consumers in the
purchase journey

Fuel and EV charging
cards are generally
used only for a specific
situation

Additional card might
be inconvenient

Unsafe to use while
driving - e.g. finding a
parking spot with app
Could be mitigated
with voice assistants but
voice commands must
be specific for driving

Lack of visibility on the
payment for the driver -
e.g.in some cases, the
charge for a toll payment
does not appear on the
OBU**

* Limited amount of
goods and services
that one can buy
using cash from
within the vehicle

Fraudulent behaviour
targeting people that
pay with credit cards
at the pump, stealing
credit card and PIN
information

Interaction with
consumer is limited to
when consumer opens
the app for his/her
specific needs

OEM unable to
generate loyalty

e The OBU is normally not
used interchangeably for
other scenarios
No over-the-air updates
available; changes
require manual effort and

* Lack of OEM visibility

consumer inconvenience

Source: PTOLEMUS:; Note (*): ATM - Automated teller machine; Note (**): On-board Unit

PTOLEMUS
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Connected Vehicle Payments Global Study - Shift in devices used

III

The industry is now starting to move from these “traditiona
payments and aftermarket devices, to embedded systems

Technologies able to deliver payment services

. . Manual Radio Connected
 Until recently, the majority of

payments have been made Cash Tolling/RUC*
through traditional and manual device
methods such as cash or card-

based payments l‘k‘ \ Eﬂk"—'
Aftermarket ALIKE ,

However, traditional options are

being phased out with Card
preferences shifting to ... Smartphone/
smartphone apps and more . T Smartwatch
electronic means -

Mobile payments with
smartphones are becoming
common in general; other forms
of electronic payment are also

proliferating vehicles on the road OEM system OEM

Vehicle keys watch
These options are allowing for smartwatc

several types of in-vehicle
payments, both embedded and
in the aftermarket

Embedded

In-vehicle apps are being

developed to provide the Increasing popularity

connected car experience

through cloud-based options Fixed Portable

PT ' LEMU S Source: PTOLEMUS; Note (*): RUC - Road Usage Charge; Note (**): PND - Personal Navigation Device
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Connected Vehicle Payments Global Study - History

The move towards connected payments started 6 years ago,
though the momentum of development has recently increased

VOLKSWAGEN Volkswagen acquires parking
ot space mobile payments
provider PayByPhone
N Chinese OEM SAIC
saic Motor launches its first
‘= Mmass market connected

/

@ Panasonic
FCA o

JTELEPASS |

rARE
84X MOTOR car in Chinain 2016,
developed in

collaboration with
g E3SYPARK

Alibaba
The first in-vehicle pilot
program appears, when
Volvo teams up with
EasyPark for in-car parking

Shell and Jaguar launch a programme
that allows drivers to pay directly at the
pump with the Shell app loaded into the

infotainment system

e T -.
T,
TACSIIA R

Panasonic and Ficosa announce
the development of an
embedded mirror in the BMW
X5 for the Japanese market

Telepass announces that all new
Jeep models will include a DSRC*
device, in partnership with Fiat
Chrysler Automobiles (FCA)

Honda demonstrates its proof-of-
concept for parking and fuel
payments in January 2018

VISA @

SiriusXam

Visa and Sirius XM team up in

new infotainment pilot

l payments

2014 J 2015 J

2016 )

v

\ 4

2017 )

General Motors (GM)
announces that Onstar
Go will integrate

payments, in partnership

moeterrarg With Mastercard and IBM

PTOLEMUS

I
I
I
I A

1wl

GM announces its
connected Marketplace
application in
collaboration with Xevo

A/"

Alibaba Group's AutoNavi division
announces a partnership with
Honda in the development of
connected services for drivers

RO VISA

EONTDWA.

AutoNavi

Audi and Gentex launch an
integrated RFID** device

{ w ‘f I’ Y

WAL
GENTEX

Daimler launches its e-wallet,
Mercedes Pay, following its
2017 acquisition of mobile

payments company PayCash

| |
TS
TS A

Daimler announces its
TruckWallet platform
technology for payments and
other applications
FCA releases its in-vehicle
commerce platform,
Uconnect Market, for its
infotainment system,
featuring with Shell fuel
payments

Fca D

Source: PTOLEMUS; Note (*): DSRC - Dedicated Short-range Communications; Note (**): RFID - Radio Frequency Identification
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Connected Vehicle Payments Global Study - Defining connected payments

Connected vehicle payments can be made using dedicated
in-vehicle hardware and devices, or via embedded apps

. Connected car payments overview
Connected vehicle payments are payments

made with a device that is inside the * New technology is driving the switch to electronic

vehicle (excluding standalone smartphone ts f | X
apps) or within an app or functionality that payments from manual payments

is loaded into the vehicle. There are several advancements in technology that are

They can occur while the vehicle is in- spurring the growth and development of connected
motion, such as toll payment, or not-in vehicle payments including:

motion, such as fuel payment. - Connectivity technology - Security

- Payment technology - Data and storage

- Interface advancements

We have identified 10 use cases for connected car
payments in 4 main categories:

Feoturad firands & Offery | * Energy * Commerce
< @7 @ @ . . / - Fuel - Food & beverage
i, e =t ’ - EV charging - Grocery
P . e - Entertainment

-

* Access

| \a—  PE——— - Road user charge * Maintenance services
\\ ‘@J —— - Parking - Roadside assistance

.

w‘

'\\ - Ferry &bridge - Repair & maintenance

PT . LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Use cases

The report analyses 4 major categories of payment use
cases, across 10 business verticals

Energy Access to infrastructure Commerce Mamtenance services
‘ J = “‘;’i’ s

)A.__

Fuel Road usage charging Roadside assistance

 — \ ¥

Repair & maintenance

PT ' LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Use cases: Energy

Much of the momentum in the move to connected payments
is driven by the energy industry

Energy Energy

e Fuel and EV charging represent one of the largest
recurring payments and customer touch points

Many connected vehicle pilots and payment
programmes currently in operation focus on fuel
and EV charging

Shell is a leading company in the development of
connected vehicle payments, having developed
phone-based payment apps in 2015, and is a
leading figure in the energy industry as it realises
the potential of accepting in-vehicle payments
across its network of stations

: ' I ( ! }\ ’ ' e A key driver for energy companies involvement is
o the improvement of user experience by simplifying
and automating payments in order to gain brand
loyalty and customer satisfaction

EV charging

PT?LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Use cases: Energy (example with electric vehicle charging)

EXAMPLE: EV charging is a complex process, with many data
links, the use of in-vehicle payments aims to simplify the process

Future model: Electric vehicle charging

Static data Dynamic data i
y Data generated by the se’rwce 1 Gl e € R
Driver data . Contextual data
. . Data links * The vehicle’s health data such as battery level can potentially
. Vehicle data . Payment transaction data < RO -~ - = EECREELRkC: > communicate with the vehicle’s driving data, such as destination .
. Payment data R [ colth dota address and current location. This would allow the vehicle to ;

determine whether an additional charge is required to reach the
destination, and which are the charging stations available in the route

Driving data

e The vehicle's GNSS would navigate the car to the chosen charging
station

2 Vehicle detection

* The charging station communicates with the vehicle via enabling
technologies such as DSRC or bluetooth

» The charging station receives vehicle data such as vehicle ID and
vehicle health data, such as the battery level

=D )
EV

Charging

. ¢

» The charging station either receives driving data such as destination
address, to be able to assist in calculations for the required charge, or
the vehicle itself will calculate the required charge without sharing the
destination address

3 Payment

e Payment is made with payment data via the vehicle wallet.
Authentication can involve driver data such as biometric information
or vehicle data such as vehicle ID. Payment transaction data along
with contextual data is automatically recorded

- An example is Daimler’s successful trial of autonomous payment
at electric charging stations - more details on Slide 192

PT¢LEMUS Source: PTOLEMUS, Daimler
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Connected Vehicle Payments Global Study - Use cases: Access to infrastructure

As a pioneer of in-vehicle payments, infrastructure providers are
involved with connected-vehicle pilot programmes

Access to infrastructure

Access to infrastructure

e Access to infrastructure refers e Thus many of the existing

LY
Road usage charging

to all direct charges levied to
gain access to a road,
parking garage/spot, ferries,
and bridges

As with energy, access to
infrastructure and making
associated payments for the
use of infrastructure is a
cornerstone in the global
transport

The earliest examples of
electronic toll collection date
back to 1986 (Bergen,
Norway) and have
increasingly been
implemented across the
globe ever since

alternatives to cash
payments have originated
from this category - such as
DSRC- and RFID-based
aftermarket transponders,
installed in vehicles to pay for
tolls and pay for the right to
enter and parkin a
designated location

Yet the increased visibility
and insight into payments for
drivers and fleet managers
and more dynamic charging
and pricing for road usage
charging (RUC) by road
operators and governments
are some benefits of
embedded vehicle payments

Source: PTOLEMUS

PTOLEMUS
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Connected Vehicle Payments Global Study - Use cases: Commerce

Commerce is seen as a growth sector and is being explored
by companies looking for realistic commercial use cases

Commerce

Commerce*

e Commerce includes the e As one of the uses of

purchase of consumer
goods, services and
content, including but not
limited to food and
beverage, grocery items,
video content, movie
tickets and the trunk
delivery of goods

Compared to other
situations closely linked to
the functioning of a vehicle
(fuel, parking), this is mainly
an untapped space for
connected vehicle
payments**

vehicles is to transport
people to and from
establishments as part of
the process of purchasing
these goods or enjoying
these services - e.g. driving
to the grocery store or a
movie theatre - there is a
potential to integrate
connected payments for
these scenarios

This widens the scope of
merchants and partners
available for OEMs to work
with and provides players
with additional streams of
data for better consumer
targeting and retention

Source: PTOLEMUS; Note (*): Commerce - Vehicle commerce; Note (**): Vehicles with integrated Alexa skills are expected to enable in-
vehicle payment for food and beverage - however we believe that the market size of this is still relatively small

PT?LEMUS
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Connected Vehicle Payments Global Study - Use cases: Maintenance services

It is expected that maintenance services will be led by OEMs;
connecting DTCs* with payments, for swift resolutions

Maintenance services

e Maintenance services

refers to the payment for
services such as roadside
assistance, vehicle repair

e Regulation is also a

related hot topic, with
highly anticipated laws
governing the right to

Maintenance services

and maintenance work or repair and the access to
consumables (tyres, oil, telematic and diagnostic
etc.) data set to roll out -
changing the nature of
the playing field

Roadside assistance
ey

Repair & maintenance

These services are
indispensable to the
automotive industry, with
technology often already
in play such as standard
breakdown call and
emergency call
functionality and
increasingly, remote
diagnostics

Although almost non-
existent at the current
moment, there is plenty
of room for connected
vehicle payments to
flourish in this sphere,
supported by the
growing vehicle
connectivity and opening
of vehicle data access

Source: PTOLEMUS; Note (*): DTC - Diagnostic Trouble Codes

PT?LEMUS
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Connected Vehicle Payments Global Study - Strategies examined

The report examines 17 OEMs’' and 6 platform providers’
strategies for the deployment of in-vehicle payments...

AUTOMOTIVE OEM PLATFORM PROVIDER

J
' '_/'
RENAULT NISSAN MITSUDISH

= g = (csiriusxm))  Xevo

=
IACGUAR CONNECTED VEMICLE SERVICES

T L, ~)
' Auodi HARMAN

ConnaectadTravel

VOLKSWAGEN {7} HONDA

GROUFP TOYOTA Tha Powerof Dreams

& OW/N

& HYunoAl @222 CHQAN

S RIVIAN
tAmE

PT ' LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - OEM programmes and readiness

... and finds that OEMs are in various states of readiness,
and those open to partnerships are ahead of the pack

“ Road usage Ferry & Food & Entertain- | Roadside Repair &
Chargmg charging bridge** | beverage | Grocery ment assistance | maintenance
r
v v v \

4

V4

\‘Jgﬂ\,

S S S

Auodi

Tha Powerof Dreams

. @@ HvunoAl 9

~N

(2
= RIVIAN

et 1
AL TR

1
1
" In development/ :
POC/Pilot ,

_'
w
-
"
W
&
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w
HIONDA : \/
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w
&
w
F 4
w
T
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PT ' L E M U S Source: PTOLEMUS; Note (*): Excludes smartphone-only programmes (not considered as connected vehicle payments)
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Connected Vehicle Payments Global Study - Example of OEM-led programme analysed

EXAMPLE: Honda has been developing in-vehicle payments
since 2016 and with Dream Drive is connecting existing cars

» Honda demonstrated its in-vehicle payments proof-of-concept for

HONDA parking and fuel in January 2018
- This was part of its ongoing partnership with Visa since 2016

The Power of Dreams
o In January 2019, Honda demonstrated its prototype, Honda Dream

Drive, the industry’s first in-vehicle integrated driver, passenger

ConnectedTravel VISA infotainment, services and rewards and commerce dashboard

e Honda Dream Drive expands Honda's in-vehicle payment technology
concept.

- It enables drivers to pay for goods and services such as parking,
fuel, movie tickets, make restaurant reservations and order food

- This was developed with connected vehicle platform and
application services company, Connected Travel

- Small bluetooth beacons at the merchant’s premise near the car
communicate with the car via Bluetooth allowing payments
through a Visa Checkout integration

- The system now also integrates Mastercard and PayPal

@ * e Smartphone-IVI system

PT . LEMU S Source: PTOLEMUS, Honda, Connected Travel
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Connected Vehicle Payments Global Study - Key strategic insights and takeaways

We detail 18 key use-cases that are crucial for any
connected vehicle payments service to achieve success 1

Geographies and cultures Partnerships

PT¢LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Forecast

Plus, we forecast the connected vehicle payments market for
10 verticals, 2 programme categories and 5 regions

e PTOLEMUS has constructed a bottom-up ﬂ /_{‘ r‘ L" v

estimate and forecast of 10 verticals

worldwide Fuel EV charging

e We analyse the revenue potential for the two
programme categories:

- Line-fitted technology
- Aftermarket devices

e We look at five regions:
- Europe
- North America
- Latin America
- Asia Pacific
- Africa

* We only forecast for passenger cars (both
personal and company cars included)

e The forecast also takes into account the effect
of COVID-19:

- Forecast of new passenger cars sold (registrations at Repair &

the end of the year) assistance maintenance

- Growth rate of new passenger cars sold —

PT ' LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Forecast

We identify the verticals that will deliver the highest
revenues in the €537bn connected vehicle payment market

Connected vehicle payments total revenues by vertical (Emn)

B Vertical 1
B Vertical 2
B Vertical 3
Vertical 4
Vertical 5
Vertical 6
Vertical 7
B Vertical 8
B Vertical 9
Vertical 10

PT ' LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Forecast

We also identify which regions will grow the quickest and
which will be the largest over the next 10 years to 2030

Connected vehicle payments total revenues by region (€mn)

600,000

500,000

400,000

300,000

200,000

100,000

PT ' LEMUS Source: PTOLEMUS
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Connected Vehicle Payments Global Study - Companies mentioned

The report mentions more than 150 companies (1/3)

Company
Alibaba

Alliance for

Country

China

USA

Automotive Innovation

Allianz
Amazon
Apple
Applebee's
AppyWay
Aral

Arval

Astria

Atlantia
Atom Tickets

Audi
Autonavi

Baidu

Berlio
BlackBerry QNX
Blink

BMW

BP

Germany
USA
USA

USA
UK

Germany
ltaly

Canada
ltaly

USA
Germany

China

China

Belarus
Canada
USA

Germany

UK

PTOLEMUS
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Type

Tech giant
Association

Insurer
Tech giant
Tech giant

Food & beverage

Parking solutions
provider

Fuel card issuer

Leasing
Electric vehicle
charging
Infrastructure
operator

Movie ticketing
provider

Automotive OEM

Positioning solutions
provider

Tech giant

Fuel card issuer

Security solutions
provider

Electric vehicle
charging

Automotive OEM

Fuel card issuer

Company
Braintree
BYD Auto

Carrefour
Cerence
Changan

Chargemap
Chargepoint
Chery
Chevin
Chevron

Circle K

Comdata

Connected Travel

Consumer Financial
Protection Bureau

Continential

Conversable

Daimler
Delphi
DFLZ

Didi Chuxing

Country
USA
China

France
USA
China
Europe
USA
China
USA
USA

Ireland

USA

USA
USA
Germany

USA

Germany

UK

Type
Payment provider
Automotive OEM

Supermarket

Mobility Al solutions
provider

Automotive OEM

Electric vehicle
charging
Electric vehicle
charging

Automotive OEM

Fleet management
software

Energy company

Fuel card issuer

Fuel card issuer

Connected vehicle
platform provider

Regulator

Tier 1 supplier

Al conversational
platform provider

Automotive OEM
Tier 1 supplier
Automotive OEM

Mobility services

Company
Diners Club
DKV

Dunkin Donuts
E-ZPass
E.Leclerc

E100

EasyPark

Electrify America
Eni
Esso

European
Commission

European Council
European Diesel Card

Eurowag (EW)

EVgo

Exxon Mobile

FasTag

Faurecia

Federal
Communication
Commission

Federal Reserve Bank

Country
USA
Germany
USA

USA
France
Poland

Sweden

USA

Italy
USA

Europe

Europe

UK

Czech
Republic

USA

USA

USA

France

USA

Type

Payment provider
Fuel card issuer
Food & beverage
Toll service provider
Supermarket

Fuel card issuer

Parking solutions
provider

Electric vehicle
charging

Fuel card issuer

Fuel card issuer
Regulator

Regulator
Fuel card issuer

Fuel card issuer

Electric vehicle
charging

Energy company

Toll service provider

Tier 1 supplier

Regulator

Central bank




Connected Vehicle Payments Global Study - Companies mentioned

The report mentions more than 150 companies (2/3)

Company

Fiat Chrysler
Automobile (FCA)

Ficosa

Fiserv

Fleetcor
Fleetio
FleetPride
Ford

GAC Group

GAC Technology

Geely

General Motors (GM)
Gentex

Geotab

Google

Greenlots

Groupe PSA

GrubHub

GS Caltex
HARMAN

Honda

PTOLEM

Country

ltaly

Spain
USA
USA

USA

USA
USA

China

France

China
USA
USA
Canada
USA
USA

France

USA

Korea
USA

Japan

US
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Type

Automotive OEM

Tier 1 supplier

Payment provider

Fleet service provider

Fleet management
software

Fleet service provider
Automotive OEM

Automotive OEM

Fleet management
software

Automotive OEM

Automotive OEM

Tier 1 supplier

Telematics service
provider

Tech giant

Electric vehicle
charging
Automotive OEM

Food & beverage
ordering/delivery
platform

Energy company

Connected vehicle
platform provider

Automotive OEM

Company
Hubject

Hyundai
IBM

IHOP

Indra

Ingenico

IOTA Foundation
Jaguar

Kia

Lear

LeasePlan

LG U+

Log Pay

Mack

Magneti Marelli

Maruti suzuki

Mastercard

Mcdonald's
Meituan Dianping
Metropolitan

Transportation
Commission

Country
Germany

Korea

USA
USA

Spain
France
Germany
UK
Korea
USA

Nethearinds
Korea

Germany
USA
ltaly

India

USA
USA

China

Type

Electric vehicle
charging
Automotive OEM
Data hub

Food & beverage

Technology solutions
provider

Payment provider
Non-profit foundation
Automotive OEM
Automotive OEM
Tier 1 supplier

Leasing

Telco/payment
gateway

Fuel card issuer
Automotive OEM
Tier 1 supplier

Automotive OEM

Payment provider

Food & beverage

Food & beverage
ordering/delivery
platform

Regulator

Company

Microlise

Microsoft
Mitsubishi

National
Development and
Reform Comission
National Highway
Safety Board
Navistar

Nissan

Olo

Oomv

OpConnect
OWiN

P97
Panasonic

ParkMobile

ParkNow

PayByCar

PayByPhone

PayPal
Paytollo

Pimlico Plumbers

Country

UK

USA
Japan

China

USA

USA
Japan

USA

Austria

USA
Korea

USA
Japan
USA

Germany

USA

Canada

USA
USA

UK

Type

Telematics service
provider

Tech giant

Automotive OEM

Regulator

Regulator

Automotive OEM
Automotive OEM

Food & beverage
ordering/delivery
platform

Fuel card issuer
Electric vehicle
charging
Connected vehicle
platform provider
Mobile commerce
solutions provider
Tier 1 supplier
Parking solutions
provider

Parking solutions
provider
Connected vehicle
payments solution
provider

Parking solutions
provider

Payment provider
Toll service provider

Plumbing company




Connected Vehicle Payments Global Study - Companies mentioned

The report mentions more than 150 companies (3/3)

Company

PlugShare

Renault

Renault Samsung
Motors

RESSA Europa

Rivian

Ryd

SAIC Motor

Samsung

Scania

SemaConnect

Share Now (car2go/
DriveNow)

Shell

Shinhan Card

Siemens

Sionic Mobile

Sirius XM

Country

USA
France

Korea
Spain

USA

Germany

China

Korea

Sweden

USA

Germany

Netherlands

Korea

Germany

USA

USA

PTOLEMUS
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Type
Electric vehicle
charging

Automotive OEM

Automotive OEM

Fuel card issuer

Automotive OEM

Connected vehicle
payments solution
provider

Automotive OEM

Tech giant

Automotive OEM

Electric vehicle
charging

Mobility services
Fuel card issuer

Payment provider

Tier 1 supplier

Connected
commerce
technology provider
Connected vehicle
platform provider

Company
Spot Hero

Starbucks

StateFarm

Sun Art Retail Group
T Systems

TATA Motors
Telenor

Telepass

Telia

Tencent

Tesla
Tmall

Toll4Europe
TomTom Telematics

Total (AS 24)

Toyota

Country
USA

USA

USA

China
Germany
India
Norway
ltaly
Sweden
China

USA
China

Germany
Netherlands
France

Japan

Type
Parking solutions
provider

Food & beverage

Insurer

Hypermarket

Connectivity solutions
provider

Automotive OEM
Telco

Toll operator
Telco

Tech giant

Automotive OEM
E-commerce

Toll service provider

Telematics service
provider

Fuel card issuer

Automotive OEM

Company
TransCore

TxTag

US Treasury
Department

UTA

Valeo

Verdeva

Verisk Analytics

Verizon
Visa
Volkswagen

Volta

Volvo

Wex

Wex

Worldline

Xevo

Country
USA

USA
USA
Germany

France

USA

USA

USA
USA

Germany
USA

Sweden

USA

USA

France

USA

Type
Toll service provider

Toll operator
Regulator
Fuel card issuer

Tier 1 supplier

Connected vehicle
payments solution
provider

Analytics company

Telematics service
provider

Payment provider

Automotive OEM

Electric vehicle
charging

Automotive OEM

Fleet service provider

Fuel card issuer

Payment provider

Connected vehicle
platform provider
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Connected Vehicle Payments Global Study

You have only read 10% of the report and 1% of the
forecasts

What you have read

To get your exclusive
access to the full study,
contact our team at

What the report contains
rlo'x.r'\lw\ CONNECTED VEHICLE ‘T-T(.)r‘uj CONNECTED VEHICLE CVP@ptOIemUSo Com

PAYMENTS PAYMENTS
Glebal Study Global Forecas t

PT ' L E M U S For more information on our consulting services, contact CVP@ptolemus.com
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Connected Vehicle Payments Global Study - Report price

The first global analysis of the connected vehicle payment
market is now available as a single, worldwide company
licence

FTOLEMUS CONNECTED VEHICLE
Cannnliing Lwa s PAYMENIS
Glebal Study

FLL
VERS OM R

The facts, figures and
analysis... behind the

hype

Global Study

275 pages on the connected car
payments market, leveraging:

- The Vehicle Data Market Global
Study

- The Global Mobility Roadbook
- 6 months of research

- Over 150 consulting assignments in
Contents mobility and connected car services
e All-in-one searchable and interactive
document (PDF, password-protected)

Global market forecasts

2020 - 2030 market forecasts,
integrating the impact of the
COVID pandemic

For 18 geographical markets
In 10 vertical markets

v Fuel

Electric vehicle charging
Electronic tolling
Parking

Ferry & bridge access
Food & beverage
Grocery

Entertainment

Roadside assistance

T N YR N S G Y

Repair & maintenance

Company-wide €3,495
licence Approx. $4,790

€ 1,495
Approx. $1,795

To receive more information, contact our research team at CVP@ptolemus.com

PT ' L E M U S Source: PTOLEMUS - Notes: * Indicative budget, to be adjusted based on actual conditions
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PT¢LEMUS Consulting Group

Strategies for Mobile Companies

Brussels - Boston - Chicago - London - Milan

New York - Moscow - Paris - Toronto

contact@ptolemus.com
www.ptolemus.com
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