Vous avez dit réglementation véhicules ?

A. Burlacot —Janv 2023



Key types of regulations

Direct safety issues, immediate or mid-term

et de serre
cotocole de Kyorg

%,‘,1- o'
4 @@" SFg
0w ¢ . on woutre
3 T

< il

Human Health safety mid-term

Mid & Long-term environmental issues




Key types of regulations

Direct safety issues, immediate or mid-term

Human Health safety mid-term

et de sefrre
) eﬂpmlocole de Kyotg

g e
4 %oc" o
Ny
9 &
&
~f

Mid & Long-term environmental issues




Key types of regulations

Direct safety issues, immédiate or mid-term




Direct safety regulations () United

UNECE : United Nations Economic Commission for Europe (Geneva)

Established in 1947

- To help rebuild postwar Europe,
- To develop economic activity with the rest of the world, i il
- To assure a relevant common minimum safety level for the population. ESEEg ll f "lmm

- Today : 57 countries in the 1958 agreements. . 'J, ||. ||Ji'.u'II'I[!!l —--r———nr|.“r,|m|”.|"| i |. :” i

1958 : mutual homologation recognition

1960 : R1 = first regulation on headlamps

2018 : Special organization setup to deal with Autonomous vehicles (GRVA).

2022 : R164 = Studded tyres



Direct safety regulations

Head lamps

Braking

Retro-reflecting

Direction indicator

Position, stop lamps

Door latches

Steering device
under impact

1960

1970

Belt anchorage
Seat

Interior fittings
Reversing lamp
Headrest

Extern. projection
Warning triangle
Audible Warnings
Tyres

Fire risks
Filament lamps
Speedometer

Safety glazing

Child restraint syst.
Headlamp cleaner
Rear-view mirors
Sound Level
Silencing system
Temp. spare tyre
LPG equipement
Parking lamps
Steering equipt

Seats & anchorage

1980

1990

Daytime lamps

Speed limitation
devices

Side marker lamps

Front underrun
devices

Occupant protect.
in a lateral collision
In a front collision

Gas-discharge lights

Battery electric
vehicle safety

Retreaded tyres

2000

Comp. Natural gas

Replacement Airbag

Tyre noise, wet grip...

Fire resistance inter.
Forward field vision
Hand controls

Adaptive Front light

Passengers protect
against luggage

Wheel replacement

Pedestrian safety

{7y United
N7 Nations

Led lights
Child restraint sys.

Lane departure
warning

Emergency
braking

Hydrogen safety
Bake assistance
Electronic stability
TPMS

Emergency call
Fuel syst. integrity
Cybersecurity
Automated lane
keeping

Event data record

2010

UN (more than 150 regulations)



Direct safety regulations (@) Nnited

Regulation is continuously completed to assure safety of technical innovations use

e Autonomous vehicles,
e Cyber security,
e UPTIS (Unique Puncture-Proof Tire System)




Key types of regulations

Human Health safety mid-term




Public health : EURO ], 2, ... 6

Emissions of concern :

NOXx : Nitrogen oxides.
CcO : Carbon monoxide.
HC : Hydrocarbons.

PM / PN : Fine particles.

1970 : First regulation (Directive 70/220)

1993: EURO 1/1997: EURO 2 /2001: EURO 3 / 2006: EURO 4/ 2011: EURO 5/ 2016: EURO 6



Public health : EURO ], 2, ... 6

Chart — Contribution of the transport sector to total emissions of the main air pollutants

100% Non-transport sectors
Il International aviation
[ Domestic aviation
' International shipping
G0% B Domestic shipping
B Railways
B Road transport, non-
exhaust
60% [ Road transport,
- exhaust
40%
L1
20%
0%

co NMVOC* NOx PM10 PM2.5 SOx
European Environment Agency _)

* Non-methane volatile organic compounds (dec. 2019)



Public health : EURO ], 2, ... 6

Controlled ignition Compression engine
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Most of the emissions have been reduced by 80% since 1992 (Euro 1)



Public health : EURO ], 2, ... 6

12,5-11,51/100 km 5.8 L/100 km
CO,-emission : 283 — 259 g/km CO, emission :138 g/km
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Low Emission Zones

What are Low Emission Zones?

Low Emission Zones (LEZs) are areas where the most polluting vehicles are regulated.

LEZs are implemented in areas where air pollution levels are dangerous to health. LEZs improve the air
quality and make it safer to breathe.

Usually this means that vehicles with higher emissions cannot enter the area. In some low emission zones the
more polluting vehicles have to pay more if they enter the low emission zone.

Low Emission Zones are also known as:
Environment Zones,
Umweltzonen (Germany),
Milieuzones (Netherlands),
Zone a Circulation Restreinte ZCR, maintenant Zone a Faible Emissions ZFE (France)
Lage-emissiezone (Belgium)
Clean Air Zones (England)
Miljgzone (Denmark),
Miljozon (Sweden),
Lavutslippssone (Norway),
Alacsony Kibocsatéasi Ovezet (Hungary),
ZTL ambiente (ltaly).



EURO 7 : Nov. 2022 proposal by EC

Reduction of NOx emissions

o 35% from cars and vans e 55% from buses and lorries

Reduction of particles from the tailpipe

o 13% from cars and vans
1st July 2025 for PC and its components

Vehicles need .
e camlyesth 15t July 2027 for TB and its components.
emissions rules

for longer period

Limits for
emissions from
brakes

Regulating

ﬁ additional Rules on

D) pollutants microplastic
pollution from

tyres

QT.S}

Battery durability

---il i t
@ EHTEmEE T GTR22 NEW




Key types of regulations

Mid & Long-term environmental issues




Mid & Long-term environmental issues

Measurement:

12/1980 : Directive on consumption information.
12/1993 : Directive includes CO, emission information.
2020 : from NEDC (New European Driving Cycle)
to WLTP (Worldwide harmonized Light vehicles Test Procedure)

Thresholds :

04/2009 : First regulation on CO, emission limits (requirement 2012).
04/2019 : Regulation on CO, emission limits until 2030.
11/2022 : Proposal to revise CO, emission limits until 2035



Corporate Average Fuel Economy (CAFE — CO2 emissions)

co, g/km Principles : Penalties applied to a car maker based on its average CO, new vehicles registered in Europe.
170
160 X (2006 EU situation)
140
130
110
95 X Penalties for each year from 2020 to 2030:

(2020) (Average CO, car marker —95) x 95€ x new vehicles registered.

80



Corporate Average Fuel Economy (CAFE — CO2 emissions)

170

140

110

80

CO, g/km

(2006 EU situation)

Principles including vehicle mass :

Each car makers has a CO, specific
objective based on its vehicle
average weight registered.

From 2020, specific objective =

M = vehicle mass (kQ)

M, = 1379,88 kg
a=0,0333

Penalties per car maker :

1100

130
95 %
(2020)
1300 1400 1500

(average CO, — specific objective) x
95€ x new vehicles registered.

kg



Corporate Average Fuel Economy (CAFE — CO2 emissions)

Une mise en ceuvre et des phases de transition en réalité plus complexes :

Des modes de calcul qui se sont sévérisés:

- Prise en compte de 65% (2012), 75% (2013), 80% (2014), 100% (2015) des voituregutaratpar le constructeur.

- Calcul de la pénalité par constructeur :

Jusqu’en 2018 :

Lorsque les émissions spécifiques moyennes dedd©onstructeur dépassent son objectif d'émissions spécifiq
de plus de 3 g de GZkm:
[(émissions excédentaires — 3g de n) x 95€/g de CQkm + 1g de CQ/km x 25€/g de CQkm + 1g de
CO,/km x 15€/g de CQkm + 1g de CQ/km x5€/g de CQ/km] x nombre de voitures particulieres neuves;

A partir de 2019 (average CO, — specific objective) x 95€ x new vehicles registered.

Des bonus qui se réduisent :

Chaque voiture particuliere neuve dont les émissions spécifiques de CO, sont inférieures a 50 g/km, compte pour:

3,5 voitures en 2012; 2,5 voitures en 2014; 1,5 voiture en 2015 ...

Un « crédit » en fonction de I'atteinte d’'un % minimum de véhicules a zéro ou faible émission (au-dessus de 15% en 2025,
et de 35% en 2030).

Des regroupements possibles :
Les constructeurs peuvent constituer des groupements en vue de respecter globalement leurs obligations (sur 5 ans).
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50

Average CO, emission values (g/km, NEDC)

Historical emissions

Test procedure

= NEDC

2006:160g/km w— \\/TP

2015-2019 target:

130g/km 2020 target:
95g/km (NEDC)
2021-2024 target:
119g/km (WLTP)

2025-2029 target:

Including flexible -15% from 2021

compliance
mechanisms

-37.5% from 2021

2030-2034 target:
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WLTP = Worldwide harmonized Light vehicles Test Procedure



Avg. CO, emission values (g/km, NEDC)

Electric vehicle share

Corporate Average Fuel Economy (CAFE — CO, emissions)

140

130

120

1o

100

15%

10%

5%

0%

Excl. electric vehicles: 113 g/km

Colit évité en 2021:
18g x 95€ x 10 millions véhicules = 17 milliards €

I
Y Incl. electric vehicles: 95 g/km
Incl. super-credits: 94 g/km

2010

2012

2014

2016

2018

2020

2010

2012

2014

2016

2018

2020



Nov 2022 : EC & Parliament proposal for new CO, limits

Revision of the limits (vs 2021) :
- 2025:-15%
- 2030:-3%5%—> -55%
- 2035:-100%

By 2025, EC shall publish a report, setting a methodology for the assessment of the full life-cycle CO, emission.
From June 2026, manufacturers may submit (voluntary basis) le life-cycle CO, data.

By end 2025 : report on progress towards zero emission mobility
(including potential contribution of synthetic fuels)

By 2026 : The Commission shall assess progress made under this Regulation, taking into account the
technological developments, including as regards plug-in hybrid technologies, and the importance of an
economically viable and socially fair transition towards zero emission. Based on this assessment, the
Commission shall assess the need to review the targets of -100% by 2035.



Average CO, emission values (g/km, NEDC)

i . . i Test procedure
Historical emissions

w— NEDC 200 3
2006:160g/km w— \W/LTP @
150 g
2015-2019 target: 0]
130g/km 2020 target: 8

95g/km (NEDC) 150 w»
2021-2024 target: )
119g/km (WLTP) 3
17y
100 _ /—\ | 2025-2029 target: o
Including flexible —15% from 2021 S
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mechanisms 2030-2034 target: o
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50 target: =55% from-2021 E&
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-100%
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NEDC = New European Driving Cycle WLTP = Worldwide harmonized Light vehicles Test Procedure



Countries specific taxes & penalties vs CO, emissions

Each countries may have
- Additional taxes for the consumer
- Constraints
- Prohibition



Countries specific taxes & penalties vs CO, emissions

60000,00€

France : Loi de finance pour 2023

50000,00 €

40000,00 €

Un malus a partir de 123 g/km d’émission de CO2
(norme WLTP).

30000,00€
20000,00€

10000,00 €

0,00€

mmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmm
HHHHHHHHHHHHHHHHHHHHHHHHHH

Malus poids
2500€

2000€

1500€

Un malus sur le poids des véhicules : 1 800 kg il 1000¢
faudra compter 10 € par kilo au-dessus de 1 800 kg.

500€

0€
1800 1850 1900 1950 2000



Countries specific decisions vehicles vs CO, emissions

New local legislation appeared : sometimes technology oriented, often with lack of clarity.

France : LOI 2019-1428 du 24 décembre 2019 d'orientation des mobilités (1)

Article 73

l. La France se fixe 'objectif d’atteindre, d’ici a 2050, la décarbonation complete du secteur des transports
terrestres, entendue sur le cycle carbone de I'énergie utilisée.

Il.  Pour atteindre cet objectif, la France se fixe les objectifs intermédiaires suivants :

- Une hausse progressive de la part des véhicules a faibles et tres faibles émissions parmi les ventes de
voitures particulieres et de véhicules utilitaires légers neufs, permettant, en 2030, de remplir les
objectifs fixés par le réeglement (UE) 2019/631 du Parlement européen et du Conseil du 17 avril 2019
établissant des normes de performance en matiere d’émissions de CO2 pour les voitures particulieres
neuves et pour les véhicules utilitaires légers neufs, et abrogeant les reglements (CE) no 443/2009 et
(UE) no 510/2011 ;

- Lafin de la vente des voitures particulieres et des véhicules utilitaires légers neufs utilisant des
énergies fossiles, d’ici a 2040.



0F0Z Aq sjeny [1ssoy
BUISN Saj2IYDA [BI2JSWIIOD JYBl pUE SIBD J06USSSEd MBU JO 5[ES aY) JO pus ot}
£6102) meT saueping Adijigol

voijeynsuod ysnouy]

paulep eq ItM Siy] pue (SpLgAy [int 40 SpLgAY ui-6nid ‘siduexs Jaj) SUoISsiLUg
OJBZ YIM 80UBISID JUBDLJIUSIS B 8ALR 0] Aigeded ayj ey Asy] JI pjos eq ued
SUBA pUe SIEJ Mel 'STOZ PUe DFOZ Usamieg Sroz Wod adidiie] ayl 18 UoIssis
04aZ Affny 8g SUBA DUE SJED MBU [e 835 [jiM 7 815 ‘0S0Z 0 piemiof Jybnoiq suea
puUE 5480 j8s8]p pue jodjad MaU JO 8/es 8y] JoJ 8]EP Jno-aseyd ay] aes [jiM | dsis

0Z0T) sueA pue sie2 pugAy pue [asalp ‘|odied mau Jo 8jes ay] Bulpus uo Bunnsuo)
"SIBD [8S8Ip pUE BUijoses

MBU [I8S 0] poMojje Bq JBUD| oU |iiM 3 OSOZ Wwoi Jey] os paluiodde st Aunbul Uy
s{6LOT) ue|d uoiloy Adijod ajewl|)

uny/6 0 01 Wil Sy} 8INPaJd OFOZ 481e pue ‘uny/6 0ol ueyl ‘0D Jo sieys seybiy

£ BABY U0/JBIBII8P S.JR4NJICINUBL 8Y] 0] BUIRJOIIL YIIYM 7 SBIBA |BIDI8WILLIOD
1Y6if pue siep Jabusssed JO UoeiIsIBa. 151l ay3 LI [IM BIUBAOIS 'SZOZ 48UV

[{/10E) elusAo|s jo Dljgndsy auj ul 103285 podsuel| Syl Ul sinjonaysedu) [an4g
SAlEUIS]|Y S1EnDapy JO JUsWYsi|gelsT syl Jo) AGajells Jusludo|assa 18M4eW
DEOZ WOl SIed [any (ISS0) MBU JO 8[es 3] Ueq 0} uoijefsiGe) aanpodjuy

=(6102) ue|d uoijoy a1ewi|d

ANUNoD s1Y) Ui Jiodsued) JED Jebusssed alniny eyl Jo [ed aq Jou [jiM sjeny [Issay
Ag palemod AJUo SJIED JBY] PUES SY] Ul UMEJD ST aUlj JEB[D B 'SIY] Yl ~ 0507
puefed)] ul 5182 j8salp pue aujjoselb Ja)sibal o] peniwiisd aq Jou (fim i ‘sidisulid uj
p(0C0T) ue|d UcIaY 8leWlD OZOT s.puejed|

Pjos aq Jebuoj ou jjim sied puqAy u-bnyd SSOF7

Wiod) 18y} SI [B05 §JUBWILLIBAOE 8] Bl 6WEs 8yl JY '0F0F Waol) S1ed [o5oip
pue foned meu Jo a/es ay] Buiddo)s jo jeob e Jas eM iodsues] Jo eale ayy uj
s(810¢) ueld i1y pue ajewjy

"34128je Alelleq Jo 3id)oafe-usboipAy

d8Y1eyM UOISSILIS-049Z BUIBq OSOF Ul PIOS Sajoiyan 1a6usassed mau jje jo
18648] 8yl 0} PEIJIULIOD JUSLUUISADE YDIN( 8Y] JUSWSsIEE UOIe0D Sy] Uj

a(BLOE) 0487 UOISSIY

'S3[2IYSA UOISSILUB-0ISZ 84 ||BYS SZ0Z Ul PjOS SUBA 1yl pue sied tabusssed mau iy
=(/102) 6TOET-8LOT Ueld Jodsuel] [euoneN

3doyn3a

ja6ie] pajonb pue (ajep uoneslgnd) juswniop A3ijod

S3|DIYBA
|E1D48WILIOD JYBI)|
‘sied sebusssed

S3|DIYBA
|BIZdaWILIOD JYBI|
‘sied sebusssed

512D 19busssed

S8|2IYsA
[eiawo bl
‘s1ed 1ebusssed

5180 Jabusssed

sJeD Jabusssed

sieo Jebusssed

51eD Jsbusssed

S3DIUBA
[e1243Wwod 14Bi|
‘s1eD Jsbusssed

sjuawbas
S2IYyaA

Ovoe

S£0€

0£0e

0s0C

0£0¢

0£0c¢

S20¢

0£0¢

S¢0¢

ieak Ino
-aseyd

321

2ouei

wopBuly pauun

uapams

BIU3AO|S

puejadj

puejas|

Wyewuag

spueliayiaN

AemioN




IS81E/ 8Y] J€ OSOZ AQ SSjDIY8A UOISSIWIE 0JBZ 8q [iiM Saja1yaA Jybl 1O S8jes Jo %00}
+(6L0Z) UE|d UOIIEZIUOGIEDR( |EUCIIEN

YVIlHIWY HLNOS

sepIyen BT 0502 EJJY £350D

(s21E1S pPajun)
uojBUIYsEM
‘0507 UBY) J3]€] OU PUE ‘8/qISS00 SE 158 SE (S8[21yaA UOISSILLIE-0I8Z) .uMMM..._:hM__..fc.ouMM“M

SATZ SUOHIPSLNT INC Ul S/ES S{21jaA JSBUBSSEd JIE SYEW 0] SALS JlIIM
ATZ H2Ipsunf If SHES S/ 17€ 2 3 SALILS (iIM B s1eD 18BUassEd 050z SLIOA M3N
SJUBWNDOP D|BaIRHS EsEt AN
[eAS|-[E1oUIACI IO B]E]S [EPLLO Ul PR1Dalal 194 10U w(S10Z) JUBWIIWWIOD YATZ = e
‘puejhiep

IN2|328Uu0d

‘OF0Z Ag Jusdsed 00
pue ‘050¢ Ag Jusated Of ‘SO Ag Jusdied Of JO S]abie] ssjes AJjjod SafiyaA saioIyen
UOJISS/LLS-0J8Z AIND-JYBl PBYSIQEISS BUIABY ™ A JUNOWE S1y] BUIaNDal 848 aMm fnpwpn  OFOC EpEaED

{OZ0Z) SUDISSILS 52NPal 0] SUDJIDE S EPEUED

‘|pajeiado BUIST ST 8/2IyaA JOJOW 8Y] S/IYM 3L 8Y] JO SWOS JSEs) 18 Saseh
SSN0oYUSs.E6 OU SJIWS (1) PUE '80UN0S JEWISIXS UE LWL USBOJRAY JO AN DLjIs)s

Aq paliadoid sI (1) JEUT S12IYaA JOJOW E (£) :BUIMOJI0) BY] SUEBLU ATZ 40 S12IY3A SeIRIyeA
UOISSIWE-0J8Z ™ "S3jDIY3A UOISSILUB-0/8Z 3q JSNLU EIGLINIOD YSIILIG U0 pasea) Jo fnpwen OFoE (epeued)
DIOS S8j2Iy8A Jojouw AInp-1yBl Mau [je 1o 500! JEaA Jusnbasqgns Yoee PuE 0roz Ul Blqunjod ysplg

u(lZ0Z) 1% SBIDIYIA SUOISSIWT-0187

GEOZ WO paygIyosd 8q [IM SSi0/YsA PaIsMod-aulfosER Mau JO 3/ES 3Lf]

18] " 5521ysA Jy5) JO UOHEDLLIDSI6 2yl 10l §186.8] MBU 185 SEY JUBLWLLISADE 8Ui sepDIysA
i S£0C (epeued) Jagano
«(1Z0Z) S1UEIn|jod JSUI0 PUE SUDISSIWS SEB 8snoyusslb sonpal o Anp en
Japio Ul J5ganm) Ul $3|21YySA JOJ0oW UOISSILUS 0JSZ JO Jagqunu Syl 85Ea4dUl 03 10V
"S8J2YBA UOISSILUS-0J8Z 8g EJUIQIIED Ul PIOS 543N.4 sap21ysA AINp
Jabusssed pue sied Mald [je 'Ss0z Aq ‘1ey] adinbas 0} 81e]s 512a4lp JapJdo sAlnIex3 Bl 'SepIUBA  S£0T nunumu.w_ _.w_oou.,__._.%uu
{OTOT) 18pI0 BAlINDaxX3 Jabuassed
VIOld3aWVY HLUHON
‘0SOZ Uey] 48)ef oU pue ‘sjqissod SE JSEl Se (So/2/yaA UOJSS/tia-0432) (Auewian)
SATFZ SUCKIPSLING N0 U S3JES 8/21ysA JoBUSSSEd [jE BYEW O] SALIS [IM M SIED JeBUBSSEd  0SOZ EwnE&w_hmuﬂ:Mh
Uejd Uo1I8104d SIEWIID |EUCHIEU Ul PB198ual 184 10U %(S10Z) JUSWIILILIOD YASZ il
‘wiy/°00 B 0 JO sucissiuS
YHM SB[0IYaA SLWo2aq AsY] OFOZ UEY] 431E] OU Jey] OS ‘SUOISSIWS Jjay] adnpal SapIYBA
ANenpels '8sn (EI248WW03 10) PSPUSIUL JOU 'SIJIYDA [E3UI0]SIY SE paua]siBal  |epiauwwod B OFOZ ujeds

250yY] BUuIpniaxe ‘S8|2iyaA |e12JsWWiod Jybl pue Sied sebusssed Mau Jey ) ‘sieD Jebusssed
((1Z0Z) uonisuell ABlaug pue sBueyd s1BWIID UD MET]

jebie) pajonb pue (a3ep uojiedignd) juswnaop Adjjod sjuawbas Jeak Ino

EIRINETY -aseyd
321




Governments with official targets to 100% phase out sales or registrations of new internal combustion engine light-duty vehicles

(passenger cars and vans/light trucks) by a certain date* (Status: Through September 2022)
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Target to allow the sale or registration
of new BEVs and FCEVs only

.:('
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2040 France (cars and vans)
United States 2040 Spain (cars and vans)

2030 Singapore

BEV = Battery Electrical Vehicle

FCEV = Fuel Cell Electrical Vehicle
HEV = Hybrid Electrical Vehicle

PHEV = Plug-in Hybrid Electric Vehicle

https://theicct.org/phase-out-map-ldv/

* Includes countries, states, and provinces that have set targets to only allow the sale or registration of new battery electric vehicles (BEVS), fuel cell electric vehicles (FCEVs), and plug-in hybrid electric
vehicles (PHEVs). Countries such as Japan with pledges that include hybrid electric vehicles (HEVs) and mild hybrid electric vehicles (MHEVS) are excluded as these vehicles are non plug-in hybrids.

** The Canadian province of British Columbia has set its 2040 target into binding regulation; the Canadian province of Québec has also set a target for 2035.



Conclusions

Regulation will not simplify.

Regulation will be more demanding (health, safety and environmental expectations).

Regulation will be completed to assure safety of technical innovations use
(autonomous vehicles, cyber security, ...).

For Greenhouse Gas issues : the vehicle full life-cycle COg indicator is the most relevant
integrated indicator and will be including in the regulations when available.

Regulators try to be technical neutral, but as long as the life-cycle CO, indicator does not
exist, decision are always challengeable.



Thank you for your attention



