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Euro 7 regulation objectives

Reduce complexity of the current Euro emission standards
Provide up-to-date limits for all relevant air pollutants.

Improve control of real-world emissions
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Introduction of Euro 7 vehicles

e COM proposal for Euro 7 introduction date:
— from 1 July 2025 for M1, N1 vehicles
— from 1 July 2027 for M2, M3, N2, N3 vehicles

* The Euro 7 legislation is still being shaped.

 The introduction of Euro 7 vehicles in Copert is expected to take place
once the decisions are finalized.
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Few introductory words

* The Euro 7 Impact Assessment report conducted by CLOVE partners was
one of the inputs used in the Impact Assessment of COM

* |t was conducted by Emisia and LAT based on the discussions and input
within CLOVE, mostly in the 9.2020 -9.2021 period

* Policy options were specified by COM and were simulated as individual
modelling scenarios by Emisia

 The proposal by COM does not match any of the original policy options
proposed in the impact assessment but is a combination of elements
from different ones
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General methodology
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Fleet, emission and energy consumption projections

 Market projection

*  Main optional input (exogenous):

nd
Scrappage Stock Nev.':lang ‘ — Market or fleet growth
Statistics Equilibration . ._ar_w . .
Registrations — Operation patterns
- —  Fuel specs

— Requirement on technology penetration
— Implementation costs

Drop in
mileage with ; i Total Stock ‘
age

Stock
projection
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 Baseline (endogenous):

Activity per _ Ermissions — Detailed projection for feach EU MS+ based
Euro Standard -- Modelling on centralised assumptions

Check total Check total sodl ¢ Main OUtPUt per teChnOIOgy (2010-2050):
activity demand energy demand Cost-Benefit _ StOCk and activity projections
— Energy consumption
— Air pollutant emissions
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[ == []
: (econom?:tlcvl‘g:nvog::pwhit:mo dets) — Incremental costs for implementation
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Calibrate Mileage
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Cost-benefit of environmental measures and technologies
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Total
implementation
cost (€)
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Technology assessment and cost potential

AFmissions
(kg) pollution [€/kg)

PM, non-
exhaust

Cll:l,r Rural Allareas Allareas Metropolitan City Rural Al areas

D

213 126 175 1.2 381 123 70 223 - }D: Net

Source: Handbook on the external costs of transport, ¢ ST Damage
EC, 2019 (ke) (€)
Cost -

Effectivenes — - »  <0: Net

uture discounted to .
s cost (€] come up with NPV Benefit

Details of the different steps follow in the presentation and can also be found in the Annex of the IA report
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Baseline and policy options



Activity evolution

Baseline in line with the policy objectives of Fit for 55 in terms of road
transport activity projection

 Consistent with DG CLIMA baseline that has gone into the assessment in the revised
2020 climate and energy legislative framework (SWD(2021) 613)

 |mpact of COVID-19 on total activity and sales of new vehicles has been considered

Total activity evolution (2015=100%)

140% “EU fit-for-55"
120% package.. .
I ® 55% reduction in
100% /? overall transport
emissions by 2030
80% (vs1990)
® 90% reduction by
60% 2050

40%

20%
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100.0%:
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Technology/fuel mix

a) LDV (Cars & Vans) - New Registrations share

b) HDV (Trucks & Buses) - New Registrations share

_— S 100.0%  wewerm
[ 9.1% | [ 9.8% | m === [ 0.0% | m
90.0% =3 20.9% «Fuel Cell
» Fuel Cell 50.0% ue
] . u Electric
= Eectric
70.0% CNG
u Other (gas)
. . . 60.0% = LPG
Gasoline plug-in hybrid . ) .
355 » Gasoline Hybrid 50.0% " Gaso:!ne plu:—.l: hybrid
: = Gasoline Conventional ~ 40:0% ; -Gasnlrne Hybr ional
« Diesel plug-in hybrid ~ 30.0% = Gasoline Conventiona
= Diesel Hybrid 20.0% 22.9% " Diesel plug-in hybrid
31.5% . . = Diesel Hybrid
18.4% u Diesel Conventional 10.0% o
13.7% - = Diesel Conventional
0.0%
2025 2030 2035 2040 2045 2050 2025 2030 2035 2040 2045 2050
In line with Fit for 55's policy objectives for the projected Based on the EU fit-for-55 MIX Scenario 2021. The

technology/fuel mix by 2050 (new registrations)

available data was not very detailed, so we also used:

Industry expectations on future technology mix
CLOVE’s engineering judgment

CO2 emission standards for HDVs have been reviewed
recently by COM. Any changes will be reflected in a
new scenario
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Fleet evolution by Euro std

LD fleet by Euro std HD fleet by Euro std
. 350 . 10
c =
2 2
= s e
300
8
250 7
6
200
5
150
4
100 3
2
50
1
0 0
2010 2015 2020 2025 2030 2035 2040 2045 2050 2010 2015 2020 2025 2030 2035 2040 2045 2050
M Pre-Euro mEurol mEuro2 Euro3 mEuro4 mEuro5 mEuro6a/b/c mEuro6d-temp mMEuro6d mEuro7 m Conventional mEurol mEuroll Eurclll mEEV mEurolV mEuroV mEuroVIA/B/C mEuroVID/E mEuro7

CONSCIOUS OF TRANSPORT’S IMPACT

. e ° European Environment Agency sv
m European Topic Centre
emisia Climate :::nge :\mpﬂon ’,-)
11



Policy options

Policy Option O: Policy Option 1: Policy Option 2: Policy Option 3:
No change over current Refined architecture of Improved air pollutant Advanced measures and
standards = ‘baseline’ vehicle emission limits and advanced lifetime compliance of
standards tests for cars, vans, cars, vans, lorries and
« Make the current lorries and buses in buses in addition to PO2
limits consistent for addition to PO1
different
technologies
Simplifies the
existing emission
tests

One scenario Three scenarios Two scenarios

The same method but with different parameterizations was used for each policy options
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Technology Mix
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Euro 7 technology packages LDV

Gasoline

Technologies/components integrated Configuration Technologies/components integrated Configuration

G8 — PHEV Bi
— TWC GPF e H
=
— ] e

G1 —Base Euro 6 Base TWC, base GPF Plugin hybrid, base TWC, base GPF

G2 —Base Euro 7
opt

e[RRI Plugin hybrid, advanced calibration, larger TWC,

Advanced calibration, larger TWC, improved GPF opt e GO

[E— TWC GPF

G3 — MHEV Base
Euro 6

il TR NGBS Plugin hybrid, advanced calibration, larger TWC,

Mild hybrid, base TWC, base GPF 7 opt e-cat improved GPF, 4kW EHC

]
i

@ burner

— TWC GPF
TNT,

Plugin hybrid, advanced calibration, larger TWC,
improved GPF, 4kW EHC, 60s preheating,
secondary air injection, CUC (NH, catalyst)

L 13RS A Mild hybrid, advanced calibration, larger TWC,

. GPF G11 — PHEV Euro
opt improved GPF

7 opt e-cat 60s

e 3T Mild hybrid, advanced calibration, larger TWC,

. — TWC GPF
opt e-cat improved GPF, 4kW EHC =

Plugin hybrid, advanced calibration, larger TWC,
improved GPF, 15kW fuel burner, 30s preheating,
secondary air injection, CUC (NH, catalyst)

G12 — PHEV Euro
7 opt burner 30s

CUC

Mild hybrid, advanced calibration, larger TWC,
improved GPF, 4kW EHC, 10s preheating,
secondary air injection, CUC (NH; catalyst)

Mild hybrid, advanced calibration, larger TWC,
improved GPF, 15kW fuel burner, 10s preheating,
secondary air injection, CUC (NH;, catalyst)

G6 — MHEV Euro 7

opt e-cat 10s . N y .
Plugin hybrid, advanced calibration, larger TWC,

improved GPF, 8kW EHC, 60s preheating,
secondary air injection, CUC (NH, catalyst), passive
SCR, LNT

.+ _burner G13 — PHEV Euro
7 opt e-cat 60s
8kw

G7 — MHEV Euro 7
opt burner 10s
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Technologies integrated Configuration

= o] @]
ED:ro I;A::t\l ko Mild hybrid, advanced heating calibration, larger EATS @ _‘* LNT 3' SDPF H uSCR @ h

1
ED:ro I;II:::I:O Mild hybrid, advanced heating calibration, larger EATS, @ _*% LNT 6 SDPF H USCR h
EHC | w0
cat
ED:r: :n:[:l:u Mild hybrid, advanced heating calibration, larger EATS, @ : o 9
= _ EHC, preheating, secondary air injection LNT bt SDPF usCR <
cat preheating

2 8]
ED:m :Hoi\: P2 Plugin hybrid, advanced heating calibration, larger EATS @ _* LNT §I SDPF H usCr |2 h
Q
wv)
2

ASC

-

EHCE™*

PRl L Plugin hybrid, advanced heating calibration, larger st ‘ ° .+t : FUvepstn BT AgenGy
Euro 7 opt e- T ! g L = European Topic Centre ==
- EATS, EHC, turbine bypass @ —.‘la L |5) sopr H USCR el LI IS |O Climats cliangs mitigation I,.)
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Exhaust Emission factors
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EFs calculation overview
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ED.jix = Njx x Mjx EFD,j.X

EF = [(Wl * EFnot rpE + W2 * EFnot nonrpe) * DF(M) + wy - EF 14 rpg + W2 * EFgo14 nonRDE)] -(1-

E = Total annual emissions
e N = No of vehicles in operation Tamp.share) + (Wy « EFnot rpe + W2 * EFnot nonrpr) © (Tamp. share) - (Tamp. rate)
e M = Annual mileage per vehicle

e EF = Estimated emission factor in g/km

e p= Pollutant (AP & GHG)

* wy:fraction of mileage to RDE conditions

* W»: fraction of mileage to non RDE conditions (w;+w,=1)

* J=Vehicle category * EF,,,grpg: hot mean emission level over RDE driving

* x = Year of calculation *  EF,,monrpE: DOt mean emission level outside of RDE (incl. AES)

* EF_,4rpE: cOld mean excess emission level over RDE driving

*  EF_,1anonrpE: €0ld mean excess emission level outside of RDE (incl. AES)

* DF(M): deterioration factor of emissions at mean fleet mileage (M) RDE

 Tamp.share: % of tampered vehicles

 Tamp.rate: tampering emission rate (increase of emissions on tampered compared to
not-tampered vehicles)
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Euro 7 environmental benefits

All Vehicles - PO3 Scenariol normal Euro 6/VI EFs All Vehicles - PO3 Scenariol normal Euro 6/VI EFs
3.5 I Conventional | B Conventional
I =uro 1/1 120 I =uro 1/1 .
B Euro 211 B Euro 211
3 B Euo 3/ || I Euro 311
[ 1Euro4/Vv =T 100 [ 1Euro4/Vv .
= 95 [ JEuro5V } — [ JEuro5/V
s - [ JEuro&/VI g [ JEuro&/VI
= — T 2 80 L__1Euro7 1
‘g ) ] Euro 7 savings é‘ ] Euro 7 savings
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Non-Exhaust Emission factors
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Technologies for non-exhaust emission controls

¢ B Fead k wear fO r LDVS . 0 ILDVs -IPOx SclenarioAl normall Euro 6{VI EFsI _
— NAO pads instead of LS B Conventionl

I Euro 1
B Euro 2
— NAO pads instead of LS & collection
devices of brake wear particles

60 .
N Euro 3 ]
[ 1Euro4
[ lEuro5
[ ]Euro6
[ lEuro7
I ]Euro 7 savings| ]

50

40

e Better control of fuel evaporation
emissions

30

PM | 0non-exhaust emissions [kt]

— Increased canister capacity

2010 2015 2020 2025 2030 2035 2040 2045 2050

Year
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Thank you!
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