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EV MARKET IS GROWING FASTER
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Why EV? ECO solution

Environment regulation

Find out

Innovative

QOil price solution with EV

(Zero Emission)

\
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Global EV market is still growing 10 times faster than car market

BEV MARKETS 2015 STILL GROWING FAST

B _ CHINA
EUROPE _ - .
< 12 ¢ st

97.687 % s: (excl BEV limited to 80km/h)
e

+48% vs. 2014

% USA

L/

73301 \//

+14% vs. 2014

i. . KOREA

3.067

x3 vs. 2014 @ JAPAN
DTN "\
RN 13.800

-20% vs. 2014

WORLD

+63% vs. 2014
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Europe: EV’s initial growth has strongly outpaced Hybrids

First months of sales,cumulative, total EV
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RENAULT AND NISSAN LEAD THE WAY

@ RENAULT
Passion for life

NISSAN LEADER in USA AND JAPAN
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RENAULT NISSAN
EV WORLD LEADER WITH 50 % MARKET-SHARE
Already 250 000 EVs on the roads
More than 3 billion e-km
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Renault’s EV range Today

Spacious

SM3/FLUENCE Practical

Stylish and urban

ZOE KANGOO

Disruptive
TWIZY

|7
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PARADIGM CHANGE IN EV

EV TAXI



EV TAXIS EXPERIMENTATIONS START ALLOVER THE WORLD

TAXI

TAXI TAXI
! R
A

| 9 | RENAULT NISSAN



Overseas EV TAXI deployment plan

By 2017, After 2018, EV TAXI By 2020,
EV TAXI 170K.units will be allowed 1/3 Yelow cab for EV TAXI

/\
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Private taxi Corp.taxi (units)

.» Seoul 49,453+21,465 = 70,913

E Busan 13,966+11,083 =255049

Jer 3,922 +1,511 = D433

/.\
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SM3 EV TAXI in Seoul @

w » SM3 ZE TAXI Operation(Seoul)

10units(‘14) > 40units('15)

/‘\
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1 , Provide Maximum EV experience with limited EV subsidy

M

Population
- oM
‘Busan 3
WS os

Daily EV TAXI user

500 people

500 X 20 people/day = 10,000/Day

Yearly EV TAXI user

500 people

10,000/day X 240dayes = 2.4M.people

//_ —
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2 , Air quality improvement with CO2 reduction

336

Yearly mileage 15,000km 48,000km (200km/day)
Yearly CO2 1.8tons x 500 = 900tons 6.72ton X 500 = 3,360tons
reduction (1,600cc CO2 120g/Km ) (LPG Taxi CO2 =140g/Km)
Fine tree 135,000 Trees 504,000 Trees
(30years old) (150 trees/ton) (150 trees/ton)
N
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3 » Easy to install EV TAXI Infra

Private EV Taxi

Apt. residence

= 80%

Difficuit to instal charger Easy o Install charger

Bottle neck for Easy to secure
EV Spread parking lot

| 15 | RENAULT NISSAN

T —



Set EV TAXI monthly fee - 70~ 80% of LPG Taxi

X EV subsidy allows TAXIBIZ to be stabiized in initial stage.

/
Electiciy fee
LPGfuel cost
750 Kwon Chargingi
1,000K:won 700+ 800K.won
Monthly instal
lyinstaliment
250Kwon

LPG Taxi EV Tax

A N—
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Next generation Long range battery

« Range Anxiety » will soon be history...

Before Before

WHAT WE HAVE T
150 km real ISR s L @ x ?
@ 210 km NEDC WE - AT XZ "
22 kWh battery
300 km real ! >500 km real ?
400 km NEDC >600 km NEDC ?

N
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Next Generation Long Range Battery
Now (Autonomy > 300km)

2015 2016 2017 | 2018

Classification

Corp. Taxi 1shift Taxi
(86K.units) Seoul 30%,Local :70%

Private Taxi
(164K.units)

2shift taxi : 300 ~ 400km

150~200km <

/‘_\
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PARADIGM CHANGE IN EV

MICRO-MOBILITY (TWIZY)



all electric,
& bags of fun'!

/

/
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o 1 seat,1 cargo box,
. all electric,

for professionals...

... with or without scissor-doors

/
/
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EV CAR-SHARING IS SPREADING ALL AROUND THE WORLD
15,000 Twizy In 40 countries
Winicy..

BERLIN

7o

'l ‘_
PARIS =g S
K
INDIANAPOLIS BARCELONA%Q(»’
SAN FRANCISCO... ROME = NICE N YOKOHAMA
scoot PALERMO (N _ ‘ y

o NAPOLI

& |sTANBUL"

‘ KUALA'LUMPUR
TEL AVIV

SINGAPORE

AUCKLAND

BU S AIRES Already implemented

- On-going

.

Quadricycle seen as adapted solution to LAST MILE transportation by cities

,/ﬁ____\\
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@ Twizy offers car basics
| VS.

Airbag and seatbelt for safety

h( Driving position like a car %@
| 2 or 3 wheels
@@@@ 4 wheels for best stability @%@ low adherence conditions
> =

Acceleration and braking with pedals Acceleration with right-hand lever
coupled braking as a car = automatic

Braking : 2 levers, rollHock system
repartition between front and rear brakes

6 months adaptation when first use.

Pendular : use angle to change direction

No clutch pedal as there are no gear changes
and turn handlebars only at very low speed

Steering wheel : turn it to change direction
200kg to lift-up.

Z
4 RENAULT
@ Passion for life S [—
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@ The safest quadricycle of the market

Differential

Windscreen & windshield
Seatbelts (4 points front)
3 points rear)

2 H4 projectors

Acceleration as a scooter
Brake as a car

Disc-Brakes

4 Wheels
Stability

Antitheft

/

/
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@ Twizy safety, passive safety

« Side crash box and
Crossbar under battery
* Front bumper beam

* Front driver airbag
* New driver seat belt : 4 points seat belt
3 points rear seat belt

Rear seat compatible with baby seat

/
/
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& Twizy: a 100% electric vehicle

noise level

emission

Twizy MP3 400 cc

For a
urban area !

5{’

Noise level
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1 Scooter = 100 Twizy

L ess noise, less stress
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& Charging the batteries, couldn’t be simpler

1) Open the front flap
2] Pull out the 3m cable

3) Plug into any domestic socket
(in Europe : 220V/16A]

H

*
l for a full charge

/

/
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& Twizy and its range .

87%of
daily uses

......
......
-------

1 DD km (normalized urban cycle - ECE-13)
Real use: 50-80 km

Range depending on:

@ RENAULT
Passion for life ,—-A-\
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The must have for

.. thanks to its turning cycle,

(@)

34 m

... and Its scissor-doors

@ RENAULT
Passion for life
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A unique electric
micro-LCV
for urban areas

A lockable 90° door

77\
: RENAULT
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Car rental service

_ —— ‘_k_‘ul“ \u\ “\ ““\g am
FRANCECARS e

B el LR

|us
Wl ’%‘%

/
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Car-sharing service ezsany

‘9
o/

Choi mobi, Yokohama (Japan]

' subscribers in 2014

Average distance travelled for a ride : & kms

Average time for a ride : | 5 min

. RENAULT
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Public, emergency services

RENAULT -
Passion for life ——
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TWIZY INTRODUCTION INTO KOREA

Korean Government
announced Micro-mobility
Introduction into Korea as

national deregulation

agenda in May 2016

RECOGNITION OF EU CERTIFICATE FOR KOREAN MARKET

/\
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TWIZY REGULATION DIRECTION IN KOREA

e L category (L1~L7) M category(PC)
TZY45: L6
TZY80: L7
Motorcycle _@ Passenger car (PC)
Light/ Small / Middle/ L S O Micro Normal
ight/ Sma iddle/ Large moblity ormal passenger

Safety Regulations to be prepared until Dec/2016
by Korean Government

/.\
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TWIZY ON THE ROAD IN KOREA

COMING SOON...

‘\
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Autonomous driving : a revolution for
the eco-system of mobility.

,‘
\
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Agenda

B Autonomous Driving stakes
B Renault vision

B French Industrial Plan for AD

L\
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AUTONOMOUS DRIVING MORE AND MORE ON STAGE

2015 TOKYO MOTOR SHOW )
Nissan IDS Concept an autonomous-driving !

Ter
drin Transformer

t Concept showcases Nissan's bold EV, self-driving ambition
au

Michele B¢

FEDERATION INTE
REGION | - EUROF

vheel

' Nissan CEO Carios

ros osn presents the IDS concept at the Tokyo Motor Show.

/ \
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FOUR HIGH STAKES FOR MOBILITY

“* 90% accidents due to human errors

“* 78 minutes each day In car, in lle de France

“* 45% of French population with access to public transport
“* 30% to 60% delivery time for driving in urban city
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TRUE AUTOMATION STARTS FROM LEVEL 3 (SAE)

Automation €=>» Driver

Authorised by Vienna convention

Driver must
monitor the
dynamic driving
task and the

Driver
continuously
performs the
longitudinal or

Driver
continuously
performs the
longitudinal and

lateral dynamic lateral dynamic driving
driving task driving task environment at
all times

System
performs
longitudinal and
lateral driving
task in a defined
use case

The other driving
task is
performed by

No intervening the system

vehicle system
active

Level O Level 1 Level 2
Driver Only Assisted Partial
Automation

Not yet authorised by Vienna convention

Driver does not need to
monitor the dynamic
driving task nor the
driving environment at
all times; however he
must be attentive to and
follow system’s requests
/ warnings to resume the

dynamic driving task.

System performs
longitudinal and
lateral driving task in
a defined use case.
Recognizes its
performance limits
and requests driver
to resume the
dynamic driving task
with sufficient time
margin.

Level 3
Conditional

Automation

Driver is not
required during
defined use
case

System
performs the
lateral and
longitudinal
dynamic driving
task in all
situations
encountered
during the entire

journey. No
driver required.

System
performs the
lateral and
longitudinal
dynamic driving
task in all
situations in a
defined use
case.

Level 4 Level 5
High Full
Automation Automation

*terms acc. to SAE J3016

| 4 |

T —

RENAULT NISSAN



TWO MAJOR FIELDS FOR AUTOMOTIVE CAR MAKERS

Big Data Collection + Deep Learning

RENAULT NISSAN
User | O
Value
Long ” Com-

run / mutin
Traffic \
jam

Level 2 : assistance to the driver @
Level 3 : conditional automation ¢
Level 4 : high automation

Level 5 : full automation @)

Highway City Driving }

Incl. City highway Technical & Legal Complexity

/k\
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RENAULT VISION FOR AUTONOMOUS DRIVING

AUTONOMOUS DRIVE - MANUAL DRIVE
y

SAFETY
BENEFIT

DRIVING PLEASURE

STRESS-FREE
BENEFIT

FREE TIME
BENEFIT
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THE NECESSARY TECHNOLOGY FOR AD

Core technologies Platform enhancement
Redundancy
4 Sensing 2 Y4 Steering b
SENSING COGNITION

aaaaaa

@"“" ' 1 ué-:t oo™,

i SBwW Redundont EPS
\L-dw Comera Rodor Sanar/ \ ' )

aser scanner
Laser scanner

~ Ccamera
serscornss QERD ....,.3. j na |
Camera : -
PR
Radar &8 N
2
i\

4 Navigation - ¥ = Brake

P .. i&@

\ HO Map Safbpombmng) e-Booster ESC e- PKB

EE Architecture, ECU Power Supply
=N ! @ u e @

Laser scanner 4z scanigh

ACTUATION
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DISRUPTION FOR CUSTOMERS AND FOR OEM

= = = =
CUSTOMER oM
DRIVING -
LIABILITY e — @
— = 1/1,000,000,000 HOURS
e RELIABILITY PROOF
OEM
VEHICLE 0
LIABILITY
HOMOLOGATION

| 47|
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RENAULT IS ON TRACK FOR ITS VISION OF AD

/.\
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SUCCESS CONDITIONS : SOCIAL ACCEPTANCE

Regulations Proof by FOT on certified roads
Product Liability e
nfrastructure Sweden Germany ([ USA | Japan
Drive Me LA NOU{/ELLE FRANCE INDUSTRIELLE K HAF US AUtomation
SELF-DRIVING CARS FOR 0-
n S u ran C e SUSTAINABLE MOBILITY ) / Program
@ @ PSA PEUGEOT omom G @llm‘) Tﬁﬁ\ Praparation
Consumer awareness BOSCH I p’n‘;l?_’l‘T’ss by
: _ Term : 2013-2018 Term : 2015-2020 Term : 2015-2018
Driver Education _— ; [
ne o L Ls’*-*;-‘%; e
v' 0 "';’ /‘\’c:;, N;Q% .
(40 experimentation areas |
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AUTONOMOUS CARS : BEYOND A TECHNOLOGICAL CHALLENGE

Global society
Efficient mobility

Regulations Safety
Vienna convention Environment
UNECE groups WP1&29 Space in cities
\ Ethic
Risk management ‘ f
Liability_ 1 (\d\’g\oﬂs Oor S"c
responsibility S C‘%
Partnerships Autonomous @
Suppliers (new ones) Car
Cities
IT, Telco, etc...
Lobbying _
Data protection for OEM Business
Liability Product line-up
Experiments : FOT Business model
funding Marketing

CRM

Customer values
Safety & security
Quality of life

Free mobility
privacy

Standards
Safety

HMI principles
Infrastructures
Data platforms
Central ECU

Technology

Sensing

Decision making
Functional safety

Data security

Accurate and simple HMI
Interior design

~
——
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CLEAR ROADMAPS FOR THE THREE USE CASES

Before 2020 2020 - 2030 > 2030
Fal=
Coigiy V2 |

platooning
Intelligent parking -

Shared fleet

and maintenance

Industrial
sites

On private or
industrial road

i FOT on open roads
=

- On open road
> B
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A STRUCTURED PLAN TO PREPARE OUR INDUSTRY

Reédy for AD

Industrialisation 8-9 applications

Adapting Regulation for\
. For Level 3/4/5
Regulation / standards Experimentation France and European

implementation

| | | | \i ] | \
. . . e 5 : . . Pilot Large Scale \
Pilot / large Experimentations | 4-56-7 5 Experimentations expermentaton /

Safety 5-6-7 Safety gui;delines\ Szfalfety demorélstration
' = L | | /
Demonstration

Call for projects

Safety :and securit‘j/ design, V&V,
process, methods & tools |

Tech nOIOglcaI research 2-3-4 HMI iSSlEJeS; embedided intelligeince

i technologies performance; evaluation
methodalogies; impact assessment;
legal barriers

/\
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THE MAIN NEXT STEPS : TECHNOLOGY (1)

Precise localization of the car (SLAM+GPS+V2X)
Safe architecture for level 4 (redundancy and supervision)

Validation by simulation (SVA project)

/ \
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THE MAIN NEXT STEPS : SOCIAL IMPACT (2)

1 Road Safety: Road safety improvements by reducing human
Vision Zero driving errors
5 Traffic management - Optlmlz.atlon .of traffllc.flow r'r?a.nage.ment .
S . I b f . t I t . - Convenient, time efficient driving via automation
, ., Reduction of fuel consumption & CO2 emission
3 Reducing Emissions S .
(through optimization of traffic flow management)
b y I ar g e S C aI e eX p e r I I I l e n tat I O n 4 Demographic - Support unconfident drivers
Change - Enhance mobility for elderly people
Innovation - Ne\lfvleconomlf: paradlgm — supporting innovation “,_‘ S
5 Hiah technolo policies of regions, nations ) ‘ ( O
g d - Competitiveness / high skill employment .
0 .
® GEQLOCATION VIA GPS ® CONTINUITY OF CONNECTED DIGITAL LIFE

m TRAFFIC AND REAL-TIME INFORMATION u INFOTAINMENT

Infrastructure and V2X

*RSU: ROAD SIDE UMIT
** WAVE : WIRELESS ACCESS IN VEHICULAR ENVIRONMENTS: ® SECURITY: REAL TIME INFORMATION AND ALERTS
VAIFI WITH IMPROVED RANGE (1KM), ADAPTED TO FAST MOVING VEHICLES (TRAFFIC, ROAD EVENTS)

Liability - Insurance

/\
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THE MAIN NEXT STEPS : INTERNATIONAL (3)

European coordination via ERTRAC

Automated Driving
Roadmap

Status: final for publication

Forum Franco-Korean

First economic event of the France-Korea Year
Inaugurated jointly by Emmanuel Macron and Yoon Sang-Jick, the first edition was held in Seoul in
2014. The forum brought together researchers and companies with success. To further deepen the
st economic partnership between France and Korea, a second edition of France-Korea Joint Forum on
h . I uar EE Innovative Industry forum will be held November 26t™, 2015 in Paris around the same three themes:
Ve | C e 2 01 ngA{;'?b autonomous vehicle, nano-electronics and digital healthcare.
The forum was mentioned during the speeches of the Presidents during the State Visit of Mr. President
Francois Hollande in the Republic of Korea.

Autonomous

Working group with China on regulation

/\
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CONCLUSION

<

Autonomous Driving is a major breakthrough in the usages

The acceptance by the society is the key issue beyond technology

Mobility becomes a system of system, and AD will play a key role.

French industry and science work closely to build a leadership on AD

Alllance Renault-Nissan intend to lead affordable mass market AD

| 56 |
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