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An independent nonprofit research
organization since 2005
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timely analysis to environmental
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Work on Euro 7 started in early 2018
RR7FrERYHIE T{FIR 20185

In 2019, we published two reports
with ICCT’s recommendations across
three areas:

RECOMMENDATIONS FOR POST-EURO 6
STANDARDS FOR LIGHT-DUTY VEHICLES
IN THE EUROPEAN UNION
Felipe Rodriguez, Yoann Bernard, Jan Domof, and Peter Mock

 Pollutants and their limits
 Testing procedures
e Enforcement
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https://theicct.org/publication/recommendations-for-post-euro-6-standards-for-light-duty-vehicles-in-the-european-union

https://theicct.org/publication/future-heavy-duty-emission-standards-an-opportunity-for-international-harmonization
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FUTURE HEAVY-DUTY EMISSION

STANDARDS
AN OPPORTUNITY FOR INTERNATIONAL HARMONIZATION

Felipe Rodriguez and Francisco Posada
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Why Euro 7?
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Emission limits HEFPR(E
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EU limits are not fuel neutral. Diesel engines get a less
stringent limit.

Euro 6 sets more lenient limits for CO (gasoline), NMHC and
NOx compared to Tier 3 Bin 30, and China 6b.

The US regulates NMOG. NMOG covers NMHC and also
include other oxygenated hydrocarbons.

China 6b has been implemented in 2023. Tier 3 fully phased-
in by 2025.
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Ultrafine particles tBZHEFI
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1,000

PN is measured as solid particles larger
than 23 nm. SPN in the 10-23 nm range are
abundant in DI engines, but also in PFI and
gas engines.

Lowering the size threshold for solid
particle counting from 23 nm down to 10
nm is achievable without major
measurement challenges.
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Ammonia (NHz) &
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2015

1 mg ammonia goes into 1 mg of PM,:.

Vehicles can surpass agriculture as the main source
of NHs in cities.

NH- limits exists for HDVs. The 10 ppm limit was
intended to limit NHj; slip diesel SCR’s.

Brazil set NH- limits for LDVs (diesel, 10 ppm)
PROCONVE L8.

Gasoline’s better NOx puts the light on NH5 as
source of fixed nitrogen
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Non-regulated GHGs
SEHINGHGHERY

Methane (CH4) and nitrous oxide (N,O) are
both powerful greenhouse gases (GHGs) that
can be found in the exhaust of vehicles. CH,4
traps 84/28 times and N,O traps 264/265
times more heat than CO, (20/100-year).

The formulation of TWC, SCR, and ammonia
slip catalysts have direct impact on N,O
emissions.

In the United States, an N>O and CH4 limits
exist for LDVs since 2012 (limits are 6.3
mg/km and 18.8 mg/km respectively). China
6 limits N,O emissions to 20 mg/km for
LDVs.
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Other unregulated pollutants EftEEINTIRY)

Going from NMHC to NMOG. Organic compounds are underestimated by FIDs. This underestimation
has been shown to be as high as 74% when high ethanol blends are used (E85).

EESIINERGRSE (NMHC) BUFRIREISIE (NMOG) . BHWITEFIDIEN FawiRlh, EERASHS
BRCEEEIET (E85) , (REBEASIA74%.

Aldehydes: Probable carcinogens. Linked to high ethanol blends / flex fuel vehicles. Regulated in the
US, South Korea and Brazil.

EERRTEERUEY, E8S/RIBEMHESFEMEXHNN, XE. HEMEACEHGRE THEEK.

Brake and tire wear particulate emissions. 40% Diesel exhaust
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Evaporative emissions Z&&HER

China 6 EVAP limit is 0.7 g/test over the 2-day test and has a refueling emission limit of 0.05
g/L. Brazil’'s PROCONVE L7 sets an EVAP limit of 0.5 g/test over the 2-day test and
introduces a refueling emission limit of 0.05 g/L.

EetnERRERAHIPRIEN2E&RININO0.79/0R, LAKO0.059/LAINNHHFMRIE. EFARIPROCONVE
L7FmERRI2ERTHPREZ0.59//R, RIFFIRE0.059/ LRINNHHAFBRIE.

US test procedures EE {2 US tests / limits EE®/PR{E
High temperature hot soak + 3-day diurnal test BiB#ua+3B8&MIR 0.3 g/test (&xh)

Hot soak + 2-day diurnal test #u2+2B 7&K 0.3 g/test (B
Canister bleed test FREERRS MR 0.020 g/test (XM
0.031 g/km
Refueling test gt~ [(KeLXEVIIEIEY
Spitbacktestfglgmit RVSCEyNIe)

Leak test / OBD EVAP monitors tEEMLR / OBD &S 0.5 mm eq. diameter (BR)

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG 10



Low temperature test (&M

T LRNE R EFL =R ER R SRR RSN All pollutant emissions from spark ignition and diesel
Increase in diesel NO, emissions due to deviations in ambient temperature vehicles are strongly and negatively affected by cold
from the temperature used for type-approval laboratory testing ambient temperatures.

e e
"’# "" RENEXS T E R EFISE AR SR HEES S =R ARY
pUEAN
Currently, low T test applies only to gasoline vehicles
BaERHERCIS (e RSB,

The low T limits for CO and HC, are 15 and 18 times the
Euro 6 limit.

R T FRICOFNH CHEBRIED Bl 2ER6 PRIERI1SFI S

Low T limits for NOXx, or PN are warranted. RDE

2 = + testing is not a replacement of low temperature
Mean annual temperature Winter average temperature chassis dyno testing for type approval.
FITRE LEGEE

{FENOFIPNIIXBRER L ER. RDEMNHFEEENEE
TREEE SRR,
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In-use CO emissions TEAAZECOHE
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HXicR:
12846 T HE
239/1°RDE{TE
Sample notes:

The US Tier 3 standards* attempt to
reduce emissions from AES that
command over-fueling, by setting limits
on enrichment.
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Real-driving emissions tests aimed to cover 95% of driving
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Durability and warranty requirements i A EFI{FRIEE K

ZEIRERRE
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Extending the definition useful life for
durability demonstration from the current
160k km for LDVs. US useful life is 240k km
for LDVs.

Aligning the age and mileage requirements
for vehicle selection for ISC testing with the
useful life.

Setting a minimum emission warranty
program with emissions defect reporting.
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POLICY UPDATE MARCH 2024

SUMMARIZES REGULATORY AND OTHER DEVELOPMENTS RELATED TO CLEAN TRANSPORTATION WORLDWIDE

Euro 7: The new emission standard
for light- and heavy-duty vehicles
in the European Union

Authors: Jan Dornoff, Felipe Rodriguez

On December 18, 2023, the European Parliament and the Council of the European
Union (EU) reached an agreement on new emission standards for light- and heavy-duty
vehicles.! Pending formal adoption by both Parliament and Council, the new regulation
will supersede the current Euro 6 regulation for passenger cars and vans, (EC) 715/2007,2
and the Euro VI regulation for trucks and buses, (EC) 595/2009.3

The Euro 7 regulation sets requirements for the type-approval of vehicles, brake systems,
and tires intended for sale in the European Union regarding their emissions behavior.

It stipulates emission limits, sets emission-relevant minimum durability requirements,
and defines requirements for on- and off-board compliance verification methods.

This policy update summarizes the key elements of the Euro 7 regulation and highlights
the changes compared to the current emission standards.

T&EpEE: https://theicct.org/publication/euro-7-emission-standard-ldv-hdv-eu-mar24/
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EURO 6 for cars, vans EURO VI for buses, lorries

RS SERHSIRELS
ICE vehicles S 2R Gt Electric and H2 vehicls
Euro 7
7EER6/VItT R L Revised elements of Euro 6/VI regulation New elements in Euro 7 BR7tRERRIFTRE

HITEHRIRE

e Battery durability requirements

Extension of scope of regulated tailpipe
emission species and revision of limits

Revision of expected useful vehicle life * Evaporative and refueling emissions

Brake particle emission limits

On-board emission monitoring
requirements

Real driving emissions test conditions

Extension of low temperature test scope

Anti-tampering and cybersecurity
requirements

Extension of on-board fuel and energy
consumption monitoring (OBFCM) scope

Environmental vehicle passport (EVP)
- ENTESSRAIEEMISHET THHER - EibmAMER

= ~ . AR
T SRR e

1T T RDEMSK TRESR o EEHBRSTIESR

. RS “
TRTR ~liﬂ.i T - PREBRIRELLER
- PETESAGEE ( ) B ETENTIPRG (EVP)



Implementation timeline SChERY(E]

Euro 7 also relies on complementary pieces of legislation, called implementing acts, which establish detailed
testing procedures and methodologies. Those implementing acts will be adopted 12 months after the
standards are entered into force for M, and N, vehicles, and 30 months after for M,, Mz, N,, and Nz vehicles.

EIRE7FVEBRCLE, TREHESIEEZN, BISLEER. ELEiEPtERMUIAMENNDESE, Eb,
FRIM AN ARG TRU7ANEERU2N B ESENE, $133M.. Ms. NFINZFERRESIS TinEER3 0 B[S sEhtE.

H%HHA ERE1E EWE2E ERE3FE ERE4E HWE5E
Entry into force +1 year +2 years +3 years +4 years +5 years
EWE2.55F RS 54E
2RIz +2.5 years +3.5 years
Light-duty
vehicles New type :
M,, N, > %ag)provals All new vehicles
FRIRE PR
ECpitkes
Heavy-duty
il
M:, N2, N, FARE  mARLrew
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Emission limits LDV BREZEHERR(E

Euro 7 tailpipe emission limits for LDV are identical to the  Ri7#nEFRREE ESHEBIREBESK6NERR.

Euro 6
Euro 7 requires that all petrol vehicles comply with PN ['A’g‘fvﬁg_xﬁgfgﬁiéﬁégu ;ﬁfbﬁﬁg&r@iﬁ?ﬁ (;N)
limits whereas under Euro 6, indirect injection engines iz 0 N X = L e

were exempt, K7 ARG PN A BHENITF S T EE1090K, ER6HR

Under Euro 7, particles with a diameter as small as 10nm TR ANBIES 239K,
count towards the PN limit while the Euro 6 limit only
comprised particles as small as 23nm.

RX7HmE FRIMIZESRAZEAIN SRR R S E A HE R E

Euro 7 tailpipe emission limits for passenger cars of category M, and light-duty vans of category N,

Category and

M &N, class| 1000 500 100 = 68 = 60 170 4.5 6x10%!
N, class Il 1810 630 130 = 90 = 75 105 = 195 4.5 6x10*
N, class IlI 2270 740 160 = 108 = 82 125 = 215 4.5 6x10%*

Notes: Sl: Spark ignition; Cl: Compression ignition; CO: Carbon monoxide; THC: Total hydrocarbons; NMHC: Non-methane hydrocarbons;
NO,: Nitrogen oxides; PM: Particulate matter; PN;,: Number of particles larger than 10 nm

E: Sk gl Cll EMAEL; CO: —&fUiR, THC: SEREMAEY: NMHC: JERIRRE; NOx: &S|ty PM: BHIMIRE; PN10: EEAT1049KAIBHATEE
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Emission limits HDV R EHER(E

BR7HWETRIM2, M3, N2FIN3XEERIZERHERE

Euro 7 tailpipe emission limits for heavy-duty vehicles of categories M,, Mz, N, and N;

WHSC (only Cl engines) WHTC (CI and Sl engines) On-road emissions limit
Change Change
Euro VI compared Euro VI compared
(mg/kWh) | (mg/kWh) | to Euro VI | (mg/kWh) | (mg/kWh) | to Euro VI
NO,

400 200 -50% 460 200 -56%
PM 10 8 -20% 10 8 -20%
No
PN,,? 8x10M 6x10" -25% 6x10" 6x10"
change
co 1500 1500 N 4,000 1,500 -62%
change ’ ’ °
NMOG - 80 -38%¢ 160° 80 -50%
THC 130 - - 160¢ - -
NH; — 60 New — 60 New
cH - 500 New 5000 500 No
4 change
N.O - 200 New - 200 New

Euro VI
(mg/kWh) | (mg/kWh)

690

9.8x10™M

6,000

240

750

260

9x10M

1,950

105

85

650

260

Change
compared
to Euro VI

-68%

-56%

-13%

Notes: WHSC: World Harmonized Stationary Cycle; WHTC: World Harmonized Transient Cycle; Cl: Compression ignition; SI: Spark ignition;
2 Particle number limit in #/kWh; ® Only for gas engines; ¢ Only for diesel engines; ¢ compared to Euro VI THC

iE: WHSC: £BGE—S TR, WHTC: RGBSR, CI: Bl S R a SIEERE, B #/kWh; b (NERTSHRI,; cRERTHRBAN,; d. S MRESHRSIRELE
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Brake and tire particles HlsiF0%CaEUR4IHERL

BR7 R RIS R AR HERBRIE

Euro 7 brake particle emission limits for particulate matter

Vehicle categories

Powertrain type M, / N, class M./ N:and
1&11 M:/ N;

Battery electric vehicles 3 mg/km 5 mg/km none
Until December 2029
Other powertrain types 7 mg/km 11 mg/km none
January 2030 - Battery electric vehicles tbd tbd tbd
December 2034 Other powertrain types tbd tbd tbd
From January 2035 All powertrain types 3 mg/km tbd tbd
BaiSE 3 mg/km 5 mg/km TEEER

Bt B
FN29FLA  gwemmersE Tmokm  Timgkm  BEEER

— A e B s
F20345F128 EAS RIS e e e
2035F1BE  FEEIRGSE 3 mg/km e s
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Brake and tire particles HIEFIECIEERIAIHER

C1RERA
(RRAEMR
RISR%E)

C24R%0RA
(&R
sRE

C344CRA
(B
BRE

1/2028 1/2029 1/2030 1/2031 1/2032 1/2033 1/2034 1/2035 1/2036
’ 7/2028 7/2030 7/2032
C1 tires
(cars S
and light Y Oy FRATSTAE = S Ae B A THESRA
commeorcial New type approvals All tires on new vehicles All tires put on the market
vehicles)
4/2030 4/2032 4/2034
C2 tires ey \ PR
frdling lasd FeRARI R PR = R Fra TR
heavy-duty New type approvals All tires on new vehicles All tires put on the market
vehicles)
4/2032 4/2034 4/2036
C3 tires
(high load bk 3 FRA A= F h5eha
heavy-duty New type approvals All tires on new vehicles
vehicles)
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Durability requirements i A EEK

Euro 7 lifetime requirements compared to Euro 6/VI

BR7A0ERG/ V WREE(SE RS An EIRAZEAIEY
My, MFIN 254

M,, M., and N, vehicles

years {ERER
3

INFI6tHIN, N B/ NF7.5tHIM, ZR 4

N, N; < 16t, and M; < 7.5t

vears {EFRER
S

RF16tHIN, AT 7. 5tHIM, 55
N; > 16t and M; > 7.5t

vears {ERER
F N

‘|o ———————————————— Bl ‘|O ———————————— - ‘|5 ———————————————— -
) | |
) I |

8 8 12
I | |
I | |
) 6 : I
5 I |

7
I | |
) | |
) | |
) | |
I | |

2 0 |l o [
160,000 km 300,000 km 700,000 km
100,000 km 200,000 km 375,000 km 875,000 km
— Euro 6/VI == Euro 7 “Main lifetime” === Euro 7 “Additional lifetime”
6/VI W7 EEERH DEH RR7RSMEFRE AR
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Durability requirements i A EEK

Euro 7 battery durability requirements for battery electric vehicles and plug-in hybrid vehicles of categories M1 and N1

BR7#mE X MIZEFIN ISR ARG IVE S/ S E AR I A M EE K

100% @

9 80%
; R .\
1%}
2 ® 9
E 75‘%\: 72%
£ 67%
o5 60%
w® o
H oo
& o
= o
s 2
%‘ 5 40%
® 2
¢
ey
[
s 20%
©
(1]
=— Passenger cars FEZE (M1)
= |ight-commercial venicles ZEEAZE (N1)
0%
New 5 years or 8 years or
vehicles 100,000km 160,000km
e 5%E54100000km 84 5160000km
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Other elements EfthEIREK

Euro 7 extends the scope of on-board fuel and energy
consumption monitoring (OBFCM) to all vehicle categories
and all powertrain types, including electric vehicles.

On-board emissions monitoring (OBM) is a new
compliance verification element introduced by Euro 7.
Exceedances that are 2.5 times higher than the applicable
emission limit are recorded. NO,, PM and NHz are
monitored.

Euro 7 allows manufacturers to type-approve hybrid
vehicles with geofencing technologies, so that they can
drive in zero-emission zones only when zero-emission
mode is activated.

All Euro 7 vehicles will be equipped with an environmental
vehicle passport (EVP), which will contain, in electronic
format, information relevant to the environmental impact
and performance of the new vehicle

THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG

BR7ARESE SRR (OBFCM) XERINFFEE
REFTEEWREFIRAENEE, SERESE.

ZEHHRUEN (OBM) EEX7iRE FHMAR—IRS RIS
PSR, BT OBMARGERITMNO,. PMAINHHEZK
S, (HAHEGRHR(EL. SEER AT LU R.

BR 7SI ISR R R B A IR R =R AR R G305
ZE(RFA— 1 ERIRROSERISRH TRIZWEEIAILE, IXSRZEIE
FHER KRR BETHHRT T

FTEER7 S ECE E MR ILREIPIR (EVP) |, Hpig
LI ARl E S MR A RERXER.
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