THE ENGINE OF CAR
DIGITALIZATION

THIERRY CAMMAL, DIRECTEUR GENERAL , RENAULT SOFTWARE LABS

-Abstract : " what are the key enablers for the Automotive
Industry to join the Digital ecosystem”



The driving forces for the automobile future
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The automotive answer

Electrification




AUTOMOTIVE REVENUE FORECAST

AUTOMOTIVE INDUSTRY FORECAST HEALTHY
WITH SIGNIFICANT SHIFT IN VALUE

The automotive revenue pool will grow and diversify with new services potentially

becoming a ~USD 1.5 trillion market in 2030
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Recurring Revenue
Shared Mobility Penetrates dense & suburban cities
with new car sharing & e-hailing business models
Data connectivity services, apps, navigation,
entertainment, remote services & sw upgrades

Aftermarket
Growth with increasing vehicle sales
Lighter annual maintenance spend on shared

vehicles
20-30% owner maintenance on electro powertrain

One Time Vehicle Sale
2% annual increase driven by macro-enomic growth
in emerging markets
Price premium paid for electro powertrains &
autonomous driving technology features
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Vehicle sales to grow slowly

Recurring revenue pools to
Increase significantly (~30%):

* Mobility services
* Digital services
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Software will drive the future...

Artificial intelligence

Critic Control

..and Hardware will be the main enabler!

 Power electronics
 E/E architecture
+ Massively parallel microcontrolers
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FUTURE OF AUTOMOTIVE

ENHANCING ENGINEERING SKILLS AND CAPACITY WHILST BOOSTING EFFICIENCY

EXTENDED INTERNAL SKILLS ALLIANCE
COMPANY (Headcounts)
SOFTWARE R&D SYNERGIES

~30% ~50% - Ambition

R&D CAPACITY
. ' INCREASE

2016 2019 2022

R&D HOURLY
RATE
*+ Alliance key partners + New skills + Enhanced sharing
to boost innovation * Renault software lab
* Subcontractors « R&D regional centers
+ Start-up / new tech
DRIVE£FUTURE oCTOBER 6™, 2017 s RENAULT

« Today, Software represents 15-25% of total car value, and it will be more than 50% after 2020.
We need to control this universe internally »

Thierry Bolloré, Directeur Genéral du Groupe Renault
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Our viewpoint on China’s Automobility Revolution was Our viewpoint on China’s role in driving the future

the most viewed article on of mobility was quoted on the
China Daily online, 20 Jul 2017 cover page of Automotive News. 11 Jun 2018

E‘hina is leading the ‘automobility’ revolution AUtomOtlve News

Trade tussles may derall GAC s U.S. launch
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I China’s digital landscape by numbers

772M

Total Internet users in
China (Dec 2017)

——

753M

Total mobile Internet users

—MObIke—

200+

-

Global cities with Mobike

operations since Oct. 2017

/

in China (Dec 2017) J/
~—J DiDi—
550M

Didi users across

1.06Bn

Monthly active users®

over 400 cities in China

\_ (2017) J

on WeChat (Jun. 2018)
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Alibaba Group
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USD
30.8Bn

(GMV sales on Alibaba
\_ Singles’ Day 2018) /




Ownership
(~258M)

China

Owner-
Ship

White Space \

Public
Transportation

2018
Jrban population 267TM
(Urbanization %) (82%)

On-demand
Mobility Services

Public Transportation

Waethly Trips:

UBER

cities in China and the rest of the world
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INDUSTRY LANDSCAPE TRANSFORMATION

PAST. OEMS COMPETE WITH ONE ANOTHER

ESTABLISHED SUPPLIERS

OEM OEM

OEM oI

Source (loosely adapted) : McKinsey & Company — Automotive Revolution perspective towards 2030 (2016)

2030: OEMS COMPETE IN A COMPLEX MARKET LANDSCAPE

ESTABLISHED SUPPLIERS
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Software is the key enabler for
Innovation and new business models



pigital Ecosyste,,

Insurance
Payment

Vehicle Lifecycle-focused Use Case and Scenario-focused




@
Digital Economy A2=%

“New Game” in

Automobility

= Highly embedded in the
digital ecosystem

User-centric

= Chinese digital players
have absolute
competitive advantage

Mobility
Service £
Providers

“0Old Game” in Auto
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AD/ADAS

(L1, L2)

s Driver is the |ast resort

-
Driver rellablllty proof
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AD objective: 108
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INTELLIGENT SYSTEMS:
A TECHNOLOGICAL DISCONTINUITY

|.,* .
SMARTPHONES:

CONNECTIVITY
& MOBILITY

COMPUTERS:
APPLICATION
PROCESSING

INTELLIGENT SYSTEMS:
ANALYSIS &
DECISION-MAKING

Q) <KALRAY
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A NEED FOR A NEW GENERATION OF PROCESSORS
AT THE HEART OF INTELLIGENT SYSTEMS

~~ 1Y

PROCESSORS

PROCESSORS

PROCESSORS

DESIGNED DESIGNED DESIGNED

FOR LARGE FOR LOW FOR INTELLIGENT
APPLICATIONS CONSUMPTION PROCESSING
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I #2 Value for cost higher and higher!!!

» Dépense de consommation des ménages » Part dans la dépense de consommation
en transports individuels (milliards d’euros) totale (milliards d'euros)
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=> Meaning that all these innovations (AD, EV, etc)...
must keep the same TCO for the final customer

©



1oum i S s Sronin
um -
100nm mnmsmm A
m‘{mhlﬂ
10nm ""§
1nm |—

1960 1980 2000 2020 2040



® SOCIETE DES
. INGENIEURS DE
L'AUTOMOBILE

Follow the car through Europe, and open standard protocols
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https://c1cleantechnicacom-wpengine.netdna-ssl.com/files/2018/11/ABBs-DC-Charging-Protocol-Roadmap.png

® SOCIETE DES
. INGENIEURS DE
L'AUTOMOBILE

- Huawei Provides E2E C-V2X Solutions

—

N \
D_:OZ‘I Telematics /\ ITS
Services ' Service Huawei Cloud

I services o~
Supporting 3rd Parties Services

L Piatfom C-V2X Network E2E Solution
V2X Server, Base Station, Core Network

World 18t Dual Mode C-V2X'RSU
LTE Uu + PC5

C-V2X Commercial Chipset
Balong765

Signaler

C-V2X OBU and Module
C-V2X Chipset Inside




OEMs Tier 1 Suppliers Software Chipset Devices Parking Alibaba
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Les acteurs clés de la filiére automobile (parmi lesquels)

Constructeurs Equipementiers frangais et Organismes de recherche et de
internationaux formation
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VISION & MISSION

Define & create innovative, safe, 4" ~N
accessible & affordable best in class . "l
platform SW solutions for Electrical, \

Connected & Autonomous vehicles

« Strengthen Alliance’s Embedded Software Competence

 View Vehicle as a Software System

« Internalize Critical Software to master SW vehicle quality
 Develop Innovative SW for future Alliance Vehicles

 Prototype solutions for early & reliable project decisions

« Participate in several research & open-source communities projects

SOFTWARE' /> ‘ 31 JANVIER 2019 ‘ 25 RENAULT



CCCCCCCC

SSSSSSSSS

CHASING NEW VALUE!

ENJOYABLE
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Build a solid R
Embedded SW Engine

Connected & Autonomous

enabling:@@@ y
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VEHICLE EMBEDDED SOFTWARE « ENGINE » — 4 PILLARS

4

MULTI-SYSTEMS

INTERNALIZATION

SW ARCHITECTURE

PLATFORMING
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