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Mobility economy: when will we get there?

* The constant re-imagining of mobility opens up exciting
possibilities of what its future state could look like.

« This video outlines:
— key variables relating to the new mobility economy

— the anticipated timeline of when we will get there

Ready or not, the futur

Website:
Youtube: (1:08)
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Mobility Economy: when will
get there?
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Computing performance and internet speed are advancing
exponentially, which brings severe change to our lives

Computing Performance
Exponential growth of computing
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News

then...

U.S. AIRWAYS PLANE CRASHED INTD
HUDSON RIVER NEAR MANKATTAN

Source: PwC Strategy&
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http:/ /twitpic.com/135xa - There's a
plane in the Hudson. I'm on the ferry
going to pick up the people. Crazy.
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Taxi

then...
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Digital players are turning traditional business models upside down,

and the automotive industry is among the next to be disrupted

€l facebook (Q) airbnb
Alibaba.com

Worlds largest cab ~ Worlds most valuable Worlds biggest Worlds largest
company eCommerce site media company hospitality provider

has no doesn’t create
owns no cabs owns no hotels
warehouses content

oooooo : PwC Strategy&
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Worry or be happy ?
Digital is not the first (and will not be the last) disruption in history
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Is company prepared to
face disruption?

Source: Strategy&
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New vehicle registrations (USA, EU, China): "Connected*, "Electric*,
"Shared" and "Autonomous* will evolve in the next 10 years

[ ] Personally Owned [] Shared

100 e
25 g2 = "Shared" mobility is
80 63 68 growing at ~30% p.a.
60 g4/ until 2030
40 66 : :
63 65 = Every third car will be for
20 shared operation in 2030
0]
2017 2020 2025 2030
[ ] Not connected [[] Connected
1
00 75 82 = 100% of new
80 163 68 registrations from ~2022
60 are "connected*
40 _
20 = High demand due to
o8 3 0 0 regu!atory and customer
requirements
2017 2020 2025 2030

Source: PwC Autofacts; Strategy& analysis

Strategy& | PWC Strictly Confidential Microsoft Automotive Summit

[ JLevelo/r B Level 2/3 [ Level 4/5
100

75

g2 = Technological progress
1 allows level 4/5 driving
from ~2028

= Market demand for
"Robo-Taxis" starting
~2025

2017 2020 2025 2030

[ ] combustion [ Hybrid [ Electric

100 75 82 = Regulatory benefits from
8006g 68 _———74 ~2020

60 31

40 59 = Nationwide charging

20 61 infrastructure and price
0 reductions from ~2028
2017 2020 2025 2030
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Three revenue pools emerge: digital services, mobility, ecosystem

Disruptive change Future Revenue Pools
Navigation
.. . . & Traffic Travel
Digital + Cars becoming autonomous, electric, and connected R

Vehicle-related
Digital Services

Large-scale emergence of shared mobility
and digital services

Infor\mation Pérking
Digital + Omnichannel, digital commerce, and personalization . : ) G
. : . : Mobility Services
» Customer insight/ data analytics, predictive services @
(Cross-modal) ;

» Marketplaces

* IT transformation o) § emazonalexa
Digital = < ID, cybersecurity, payments Fifths-screen = ©) o)

* Industry 4.0 - horizontal and vertical integration between Ecosystem s O

D é

suppliers and partners

Source: Strategy&
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Vehicle-related digital service roadmaps become must-haves

Vehicle-related Digital Services

AUDI Forum Ingolstadt

AUDI Forum Ingolstadt

Ettinger Strafle 60
| ABNR7 Innnlatadt Garmany . .
[#aONLINE 16:07 il 52 Google

First and Last Mile Routing Community based Routing Optimization Rich POI Information Natural Language-based Search
e.g. Porsche Carfinder e.g. Mercedes Waze Android auto collab. e.g. Audi POI Search (w/ City events) e.g. Jaguar
Land Rover Sayer

)
m 81362im >
Q Taunus-Auto-Verka... >
I?] 12,8 [i )
Intermodal Route Planning On-Street Personalized Proactive Service Locator and
e.g. Tesla Smart Navigation Hazard Warning user interface (HMI) e.g. Scheduling
e.g. Tesla collision avoidance Cadillac My Driver Preferences in CUE e.g. Mercedes me connect

Source: Strategy&
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OEMs are challenged, as many features quickly become a commodity

Vehicle-related Digital Services

Navigate Audi connect (] Read
et il ———
Search area > Found parking spaces

I—I%WSLSMMCAS‘IOZ
USA

\ 250 Brannan Garage b

100 yd
400 2nd St, San Francisco, CA 9410.. ®
R 250y

Z et
Settings

e IRREIX
Funct I |~ L

Integrated Ride/Car Sharing (digital Preference-based Route Reservation, Access and Payment In-Garage Routing/
multi-user car access) Recommendation e.g. Audi Connect Valet Parking
e.g. Mercedes-funded Turo e.g. Porsche Portal Personal POls e.g. Audi Al parking pilot

In-vehicle Payment for Toll Roads Improve-your-driving review and On-Street Parking Prediction Remote Camera View of Car
e.g. Electronic Toll Collection gamification e.g. Parkopedia Environment
e.g. Dash e.g. Infiniti Around View Monitor

Source: Strategy&
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Digital services are a radical departure from designing and selling cars

Characteristics of traditional vs. digital services business

Digital services
business

Customers

Frequency of interaction
with customers

Customer feedback

Customer problems

Channel mix

Portfolio

Portfolio changes

Source: Strategy& analysis
Strategy& | PwC Strictly Confidential

Vehicle
business

Dealers/workshops, few end
customers in B2B

Monthly to yearly (sales, service,
maintenance, accident)

Only via dealers, modification with
new release/face-lift

Infrequent; defects in product; solved
at the dealer

Dominant: dealer/service partner

Single category, 10 to 20 variants,
numerous options

Low frequency (2 or 3 per year)
Long lead times (3 to 5 years)

Microsoft Automotive Summit

End customers (direct interaction)

Real time to weekly (sales, activation,
usage, billing, etc.)

Direct from end customer, instant
reaction and modification

Frequent; bugs in services, access, etc.;

solved in customer operations center
Dominant: digital

Many categories,
need to be simple

High frequency (<monthly)
Short lead times (months)

Outlook

 Digital services business
is fundamentally different
from vehicle business

* Need for a dedicated end-
to-end operating model
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Where is place in a
digitized, end-to-end
value chain?
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How will digital operations look like?

Global Digital Operations Study 2018 | Industry 4.0

* Industry 4.0 encompasses end-to-end digitization
and data integration of every aspect of the value
chain:

— offering digital products and services,
— operating connected,

— digitizing and integrating all operations and internal
activities

Website:
Youtube: (1:39)

Strategy& | PwC Strictly Confidential Microsoft Automotive Summit

strategy& | cove

—— 1

-

Global Digital Operations
2018 Survey

In our report, Digital Champions: How industr’
leaders build integrated operations ecosys*

deliver end-to-end customer solutions, v .ethe
characteristics of Digital Champions a~ . away for
companies to transition into the digi’ Lership

‘ category.

o
'lm..ﬁ ; si\‘

1155 26

manufacturing executives surveyed countries represen..

Introduction
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https://www.strategyand.pwc.com/industry4-0
https://www.youtube.com/embed/-RwllZP2IvU?rel=0&autoplay=1
https://www.youtube.com/embed/-RwllZP2IvU?rel=0&autoplay=1

|
A truly digitized, end-to-end value chain integrates data at every step

and offers the customer digital products and services

Strategy& | PwC  Strictly Confidential Microsoft Automotive Summit 5 June 2018 18



In R&D AI may perform a high portion of legacy activities while top
engineers will focus on emotional design and creativity input

1. Gathering and education of 2. Concept development 3. Design & Development
customer requirements

% AT SEQRiry
Al based market &Qolguﬁ(omﬂilm

Remote

Su tokrinG loop
/"' JERVI(E (oNTRMITLS, ¥

LSUfPUERS , DEVELOPER

A AL ABR m{“

g Al takes over | .
documentation and legal
conformity checks

research and
evaluation

Al boosts creativity by
delivering 90% vehicle
concepts

Al manages PPAP ‘ “N:::Ew"&
process _ ) Augmented testing,
artificial concept
changes

5. Series introduction \\*--m-.m_._-i--f

PPAP: Parts, production and approval process
Strategy& | PwC  Strictly Confidential Microsoft Automotive Summit 5 June 2018 19



The full Digimotive Services is a $2.2 trillion industry in 2030 — its size
will match today’s eCommerce market

Scale Comparison — Digimotive

o o o

in US$ bn

~2,200

437

65 14 29
Today’s 2030 Today’s Today’s Today’s
Digimotive Digimotive  Spotify, Netflix, Apple App Smartphone
Apple Music  Store GMV Market

Source: Bloomberg, Company Publications, eMarketer, IDC, Strategy& Analysis
Strategy& | PWC Strictly Confidential Microsoft Automotive Summit

~2,300

Today’s
eCommerce
Market

*ENEES

» 2030 Digimotive market will be
close to today’s eCommerce
market

» Digimotive outgrows today’s
smartphone market by factor 5

 Participants (incl. OEMS)
need to create a new digital
services business

5 June 2018
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What will be
“way to play” in the
digital mobility services
ecosystem?

Strategy& | PwC  Strictly Confidential Microsoft Automotive Summit . 5]June 2018
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Let’s discuss — Q&A
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