Automotive Industry faces a revolution
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THE DRIVING FORCES FOR THE AUTOMOBILE FUTURE
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DISRUPTIONS IN VALUE CHAIN AND TECHNOLOGIES
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AUTOMOTIVE 4.0

VEHICLE USAGE IN AUTOMOTIVE 4.0 FOR REPRESENTATIVE HOUSEHOLDS

Vehiole ownership and uvsage vanas by geographic ragion

DENSE URBAN SPARSE URBAN SUBURBAN RURAL
tatamotive 30| & &llé& &lle &1
. o il lre = | = | L
pomete®? ] & = et & ||l =2 &2 |
Changes invehicle Large changes in Reduction in High lewals of

ownarship atem from
incressing w=age of
Mobility-on-Damand,
but sxisting public
trangit infrastructura
gnables its continuwad
low-cost psags

vahicle ownarship as
Many cansumsars
gliminata thair
second car and
haavily uae Mobility-
pn-Damand to
glleviata congastion
gnd easza trawvel

,{E}. lllustrative individua®y owned vehioles par housshold
—r

Sowne: Roland Barger

REMI BASTIEN

individual wahicle
ownarship es some
congumers are abla
to supplement their
trawal neads with
Mobility-on-
Demand vaags

CONFIDENTIAL

2018, JUNE

PROPERTY OF GROUPE RENAULT

individual awnership
ara likely ta ramain

RENAULT



MOBILITY AND CONNECTIVITY SERVICES to grow by 30% p.y.
and become a major revenue pool by 2030 (>50% of today’s vehicle sales)

AUTOMOTIVE REVENUES 2015 » 2030 [ usta i

6,700
In 2030 for every 100 USD,
/ 1,500 22 USD are generated through
(22%) mobility and connected services

+30% p.y. 2500

3,500 (18%)

30 (1%)
720 (21%)

4,000
2,750 (60%)
(78%)
2015 2030
[ Mobility and connectivity (recurring revenue) [ After market [ One time vehicle sales
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NEW COMERS : EV OPENS THE MARKET

ICE CAR ELECTRIC CAR ELECTRIC CAR

New comers focusmg datas & software
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THE AUTOMOTIVE ANSWER

Electrification

f - a \ ,
Autonomous Drive Connectivity
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ELECTRIC VEHICLES
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ELECTRIFICATION IS MANDATORY gficacité energétique sur cycle NeDe
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BENEFITS OF ELECTRIC VEHICLE
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ELECTRIC VEHICLES ARE ACCEPTED MORE AND MORE RAPIDLY

ﬁ? EV vs. HV: comparison of sales
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EV Europe : from January 2011
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Faster Take-off
than start of HEV
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Huge Volume expansion
In the coming years
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THE ENERGY INDUSTRY FACES ALSO A MUTATION AND EV CAN CONTRIBUTE

4.5¢c
Agriculture 0%
3.3 Services 2%
i Résidentiel I 3%
5 | COP21 Target -
82 = 2.0°C Transports | 19%
- 2 15°C o Industrie | 15%
1 COP21 Ambition :
l Autres | 9%
0 _ Energie 52%
2000 2020 2040 2060 2080 2100

2050 contribution to reach + 2°C (IEA)

= Worldwide acceleration of RNW
= COP21: more than 50% contribution in Energy
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= Cyclic and irregular consumption
= |ntermittent and distributed RNW production
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ELECTRIC VEHICLE BELONGS TO A LARGE ECO-SYSTEM |

Versatile production

La consommation en temps réel

RTE fournit le niveau de la consormmation d'électriclté francaise & fout instant,
2
Comparer la consommation réelle avec : mmsm J m

MIMIRALIM MAKIMUIM

Courbe de charge de la journée du : el

19:30
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00:00 12:00 24:00
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Real t| me su p p Iy CONSOMMATION PREVISION | PREVISION J-1

Storage capacity
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AUTONOMOUS DRIVE
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TWO MAJOR FIELDS FOR AUTOMOTIVE CAR MAKERS

Big Data Collection + Deep Learning
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Level 2 : assistance to the driver @
Level 3 : conditional automation ¢,
Level 4 : high automation

Level 5 : full automation d
: City Drivin
Highway J J >
Incl. City highway Technical & Legal Complexity
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BENEFITS OF AUTONOMOUS DRIVE

Autonomous Drive Mode B8N Manual Drive Mode

Safety

Stress-free

Free time
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AUTONOMOUS DRIVING BEYOND ADAS

EMERGENCY / SAFETY Continuously active
Without driver intervention

ASSISTANCE

STRESS FREE .

ABS ACC /FREE TIME: Only active under
driver’s request

ESP LKA AUTONOMOUS ]

AEB DRIVING

Active only in limited
conditions and
vehicle proposal

Parking
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THECHNOLOGY IS MANDATORY BUT ... IS NOT ENOUGH

Core technologies Platform enhancement
Redundancy
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KEY SUCCESS CONDITIONS : SOCIAL ACCEPTANCE

Regulations
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AD IS A MAJOR DISRUPTION
ADAS

(L1, L2, L3)

AD
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RENAULT AND NISSAN ON TRACK FOR AD
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CONNECTED CAR
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BENEFITS OF CONNECTED CAR

In-Car Experience

: REMI BASTIEN 2018, JUNE

Improved Customer Experience
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ALLIANCE CONNECTIVITY PLATFORM
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=  DIGITAL & HPC ARE KEY ENABLERS
B FOR THESE DISRUPTIONS
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THE ,MOBILITY ON DEMAND" : THE NEW HORIZON

Electric traction

TFalarm | Py
veniclie

electrification

Driving delegation
and connectivity

Driving delegation Shared mobility
and connectivity and energy
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CAR INDUSTRY FACES DEEP DISRUPTIONS

new business for car with AD, CC, ZE
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SOFTWARE & EMBEDDED/« IN THE CLOUD » INTELLIGENCE ARE STRATEGIC

2020+
'\\\6 Hardware
oF 40%

Software

Hardware 60%

90%

SO urce Of AutO mo b| Ie Va.l ue Source : Morgan Stanley Research
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Toyota invests $1 billion in artificial S“\CO“ Toyota invests $50 million in Al centers, partners
okygovef == with Stanford, MIT

intelligence in United States

By AP | Mow 08, 2015, 12.02 PM IST

READ MORE OMN » T=zunami | Tesla | Stanford University | spread | sizon valley =5

TOEYOQ: Toyota is investing 51 billion in a

research comn:

Artifici
automq

[ 1]

BMWT
Mobile!

Toyph fi1.
Renault takes control of Intel sR&Din France

““ En savoir plus sur https://www.lesechos.fr/
Volkswagen Group expands its competence in artificial intelligence

KI); autonomous driving and the

e Prof. Patrick van der Smagt to strengthen Data Lab team in Munich



DIGITAL SIMULATION BECOMES MANDATORY

L\

&) «AD Car validation will request 15.000.000.000 kms »

TOYOTA

O OKTAL

"% 2> SIMULATION IN MOTION
System Simulation "
¢
Multi-physical Simulation ? e
£ Systemx
Software Simulation =

I:' KALRAY
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SYNTHESIS

The game is changing : from car business to mobility solutions
The vehicle of future will be zero emission, connected and autonomous
Digital transformation will ensure the success of this mutation

High power computing strength will be a key factor of success
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