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2012 8.1 11.0 92 263 346 295
2013 78 107 89 256 337 286
2014 76 103 86 247 326 276
2015 74 100 83 236 312 263
2016 72 97 8.0 225 298 250
2017 6.5 2.0 74 212 295 243
2018 6.2 87 7.1 202 285 232
2019 58 82 6.7 191 277 222
2020 55 78 6.3 182 268 213
2021 53 74 6.0 172 249 199
2022 5.1 72 58 164 237 190
2023 50 7.0 57 157 225 180
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2025 47 6.6 53 143 203 163
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PR FE (NEDC 1./100km) 6. 210 8.0 7.7
THFE AR i
2015 (NEDC L/100km) 5. 62 7.4 6.9
2020 (NEDC L/100km) 4, 22 5.5 5
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2010-20204EH h FESRAK %6 3. 9% 3. 8% 4. 2%
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HoA ZEApie) 1 BN D%
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RAWLEAR
IR EE S T 57 0.6 0.8 4 4
RENHIRBEL (120 2 2.7 44 43
RENWIRBEL (220 3.5 4.8 97 93
FRELAF 6L n. a. 6.5 196 160
AR IER RO - JER] 2.1 2.7 46 39
AARSITIERNEAR - WS 4.1 5.5 46 39
AIARTIER B - XU 4.1 5. 50 95 78
[ B ) ) AR AT R/ LRI 4.1 5.6 163 133
FEGME RIS R/ IERS 5.1 7 244 200
b2t LV ELAE WS (SGDL) 1.5 1.5 277 226
WEe+/INELE (FESGDI A ) (1. 8-2. TMPa) 11-17 14-21 427 337
B RS FEIR (FE2. 4MPa TRBDS+SGDT (1)3£7i ) 3.6 3.6 305 249
LSRR BN (T2B2 HEOKF) 19.5 22.1 2965 2420
Bt 14 2 2.7 33 27
B 24 5.2 7 34 27
A AR LA E 0.4 0.4 30 25
R A 4.8 5.3 251 202
6F F AR (FET- 44 F 338 k) 3.1 3.9 -9 -8
SRR TR T 2N B & (B T-41Y 1 By A2 1) 1.1 13.1 80 66
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PERE R M ERAIE SN
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R A A& H R R (428D 3.3 2.5 143 120
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VRSN F75E 86 (FF2E20%, RZ4210%) 3.9 3.9 73 44
fICBHA 2 0.8 0.8 74 71
JEAEEN T i (IR — 6 &) 1.3 1.3 98 82
VL
TR 10-20% 7 5-10% 5-10% 149-668 120-526

R
[1) i) CHOpRs et MIARICRE) Atk T AL HE A MK 1 1

(2] BA NGRS A, AR (MR ITRSFE A | RFRED A (RD, %3], BT MEEEAE R4 AT 592010%7C;

(3] B AR T AR 229, WRAETICP, X /ANEURUR TR 4293 ) 22, T%:

(4] S RARXT T AR A0, WSRIET-WT, AP NEURIOC TR 223 35 92, 8-3. 9%:
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o GSGDISHAF AL &, it / ARSI 2R
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Y s B okYR:  EPA, Regulatory Impact Analysis: Final Rulemaking for 2017-2025 Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy
Standards (FR{EFEIISFHTRIA), 2012;

JEAEERYH:  EPA, Joint Technical Support Document: Final Rulemaking for 2017-2025 Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy
Standards (FARSRECAFTSD), 2012
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4. 2021 F12025 515 KR T AR H L], EPA
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B | BE | BE | BF
RENIE A
KAWL (280 29% | 27% | 93% | 99%
b2 LV BT 60% | 73% | 93% | 97%
WREHI R R EHLI/NEAL (1.8 MPa BMEP) | 43% | 53% | 25% | 19%
WRECIE R R ENL N AL (2.4 MPa BMEP) 14% | 16% | 63% | 67%
WS IE R R BN/ (2.7 MPa BMEP) 2% 4% | 3% | 11%
RS G 11% | 16% | 65% | 74%
SeRt i R BBl 0% 0% | 0% 0%
63 [ 328 T 2 2% | 18% | 0% 0%
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O3 25 5 AL T 17% | 2% | 0% 0%
ST 5 AR T 61% | 7% | 79% | 9%
61 T2 L # 3% 8% 1% | 6% 1%
e A AR 36% | 57% | 93% | 99%
TRA B SRS SRR
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RGBT 5% | 11% | 20% | 39%
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HEh 4 % | 0% | 3% | 0%
FiH 1 e RBER
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FHUE BT EKST / H A BARE. TR, A
TIBARKI R Al Bk — PR AR (10— 15% , fligf
XPMARE N FERI2. 5-37F / AR RN Al
A AT DO 2 B AR — D> (Remiik74.9%)
» IR BTN .

Subcompact baseline 1.5L 4V DOHC 14

DCP, DCT, ATT, 3% MR

Turbo GDI, DCP, DCT, ATT, 3% MR

Turbo GDI, DCP, DCT, ATT, 15% MR

Turbo GDI, DCP, DCT, ATT, DVVL, SS, 15% MR
Turbo GDI, DCP, DCT, ATT, EGR, 15% MR
Turbo GDI, DCP, DCT, ATT, EGR, start-stop, 25%
Hybrid, downsized, 15% MR

Hybrid, turbo-GDI,DCP, DCT, 20% MR

Hybrid, turbo-GDI,DCP, DCT, EGR, 20% MR
Plug-in hybrid (40 mile equiv)

Plug-in hybrid (40 mile equiv, low GHG grid)
Electric vehicle (US grid)

Electric vehicle (low GHG grid)

Baseline mid-size car (2.4L 14 DOHC, 4-speed)
DCP, DCT, ATT, 3% MR

Turbo GDI, DCP, DCT, ATT, 3% MR

Turbo GDI, DCP, DCT, ATT, 15% MR

Turbo GDI, DCP, DCT, ATT, DVVL, SS, 15% MR
Turbo-GDI, DCP, EGR, DCT, stop-start, 15% MR
Hybrid, DCP, DCT, ATT, 15% MR

Hybrid, turbo-GDI, DCP, DCT, 20% MR

Hybrid, turbo-GDI, DCP, EGR, DCT, 20% MR
Plug-in hybrid (40-mile equiv, low GHG grid)

Electric vehicle (low GHG grid)

AR FKE I HRRATIEAR . A
AR A RK S o BIE S 1 450 5 K
S, ZAPIIL20255 bR e OB 3h 7 A R
gt LB SR MR R, MARE R EM
SEuh AR Tk . E 3R 2 BAOA BIAE 2020 S AR AE
AL s J B AR g B BFRER R
i e AT ZE PR B, 1T AN 5 Al B B 0 H B A
AR B 4T LU R

Gasoline equivalent fuel consumption

L/100km
0 1 2 3 4 5 6 7
Gasoline equivalent fuel consumption
L/100km
0 1 2 3 4 5 6 7

K1 RSB (RED RUNEERE CRED WiMBAR B =R R

s BORFFR L3

B KIE: BPA, BEA VI HARVEMEIR D (TAR), Interim Joint Technical Assessment Report: Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards for Model Years 2017-2025 (TAR),

and 2010, OMEGA model outputs
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X | ID e FELEHARTLE AR E N T 33 103 40 o
It # 7 3% 5241
2019/2011 2012 2016 2020 2025
A PR
ANEAK TR R YR T BT P AL
14L, 14,4V, 1.0L, 13,4V,
1 0100 | DOHC, NA, PFI, DOHC, Turbo, etk VW Polo €230 €423 | €379 | €305 | €276
dvVT, ICE GDI, dVVT, ICE
1.6L, 14,4V, 1.2, 14,4V,
2 0101 | DOHC, NA, PF, DOHC, Turbo, FHER/ /M| YW Golf €360 €511 | €466 | €402 | €372
dVVT, ICE GDI, dVVT, ICE
24L, 14,4V, 1.6L, 14,4V,
3 0102 | DOHC, NA, PFI, DOHC, Turbo, CERItE e VW Passat €367 €532 | €484 | €415 | €383
= dVVT, ICE GDI, dVVT, ICE
g@ 3.0L,V6, 4V, 20L, 14,4V, w
4 0103 | DOHC, NA, PFI, DOHC, Turbo, RR R Sharan €80 €379 | €328 | €223 | €189
dvVT, ICE GDI, dVVT, ICE
5.4L,V8, 3V, 3.5LV6, 4V, R
5 0106 | SOHC, NA, PFI, DOHC, Turbo, @%ﬁ%’ﬂ} To\:;"r'e €648 €992 | €900 | €760 | €698
SVVT, ICE GDI, dVVT, ICE : 9
A ARSI AR AN T AR A HE I AEMULTIATR R 48
6 0200 | DOHC, NA, PFI, ’ [tk VW Polo €107 €159 | €145 | €126 | €117
SOHC, NA, PFI,
dVVT, ICE CE

16 [FIAT o Bl i 28 A GRS VR . http://www. epa. gov/otaq/

climate/420r09020. pdf 1 http://www. epa. gov/otaq/climate/420r10010. pdf %
F ICCT H—MrBeAn S B EX AR S VE ML : http://www. theicct. org/light—duty—
vehicle-technology—cost-analysis—european—-vehicle-market
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I, 2. VAR IR HEOR K 2020 fEpA, JrhERED 16%, RN 10%, 23S IR 10%

ERIEES B K DZ /NEINT FKIINT
- FRASH A
IR 2k Toygta Ford Toyota Transit Ford Sk
Yaris Focus Camry Connect Transit
SeHEREAR - E3 (BFES) BEERE
FEELTE HE R R R RA 1,373 1,679 1,717 1,690 1,573 RLO
AR 178 203 276 269 337 EPA
BN )8 4 5 4 4 4 EPA
TREN I 30 30 30 30 30 EPA
(BUTROR Sy AN 2 3 -4 3 -5 ICCT
RN -3 -3 -5 -4 -6 FEVICCT
IR RIS NN G -3 -4 -6 -5 -7 FEVICCT
GDI &R Gt K/ -1 -1 -1 -1 -1 FEVICCT
b IR A R DNANEG'S -3 -3 -5 -4 -6 FEVICCT
T DR i 2 ) e AR 1,573 1,901 2,005 1,975 1,917 Sum
FeHHEAR - WEERES (BT B E
BLLRIE BR SR G R 1,364 1,629 1,668 1,641 1,576 RLO
E 178 203 276 269 337 EPA
TR D) AR 4 5 4 4 4 EPA
TRBN I IR 30 30 30 30 30 EPA
(OBNR Y NANE &' -1 -3 -4 -3 -5 ICCT
RANPHFE -1 -4 -5 -4 -7 FEVICCT
AR IE RGN -1 -4 -6 -4 -8 FEVICCT
GDI ARG K/ 0 -1 -1 -1 -1 FEVICCT
EEH R 2% RGN -1 -3 -5 -4 -7 FEVICCT
R T D R 2 ) 3 e AR 1,573 1,851 1,955 1,927 1,919 Sum
Fofk A2.3. C LR
- il Seih
RICARDO EU-27 (I7£20104F) RICARDO EU-27 (££20104F)
k1] FORD FOCUS N/A FORD FOCUS N/A
KNP 1.67t14 1.67+14 1.67t14 1. 77+14
RENLIZE (kW) 88 86 97 83
RENPLRTY PFI PFI2 n/a n/a
WE (2 ) © 1,318 1,270 1,318 1,360
AR AR I M6 MT@ M6 MTH
0-100 2 H//Nf (F)) 9.1 11.3 11.6
NEDC €0, (38/xH) 139 156 122 131
HAbE B H = TR, WRSHR TR, KRR TR, WSHR T8, RRaFERS

e (1] CHRATIG AL 532%, Frh38% /e SElIkz)

(2] BB A0 A2 15 19%

[3] LAEREFHIRFERE (M5 )
(4] FENEASHEAR T BL) H91% (49%/EM5, 42%2M6)

(5] B4 B2 1160%

14 [EPREHCEE S
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RicardoA®]F1 FEV A= UL HAL ks (FEV
FLotusEt XM B 34T, UL EE2017—20254F
(A R 25 ) P 1 — S AN B BR PRl D) BT B At 1 Bl AS A
S BARBE T 61 2020—20254F Ric B3 45 70 22 48 By 4 ST
ICCTI A 22 . TCCTHIMT 9T 30142012 - 47845 T
RicardoZy & BTl (1) 4= 3R 4000 B e A0 1 90 20 4k
HLER . Ricardo & MW 5 B i FE 28 E it 4T
THINLEE, 520104 R B8 B 7Y 20 0 4 o AR DT
N TSR B AR RMAEN AR BB A, FTEXS
B I EE AR BRA AT U, REHEAHH N
PIRAG 5. A2, 2502 —N20204F 7 E R AR AL
THEoRE]. T BRI E B ARTE A A
ASCEE N 1 N 2 B LA 1) 2R A RS S B R, IR B
S BT R RN R S B e R S AR B e
AR B, —ANECN RSV RE TR E AR
W E/N CEME) , FEMBH R HEN,
TER G IR RN, E5%,

C-segment PETROL

0% -10% -20% -30%

A2, 3. CHITM 2R Y A il 25

17 45 0L: http://www.theicct.org/initial-processing-ricardo-vehicle-simulation-
modeling-co2-data.
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-40%

— H B HE AR B AL SR DS, n BT
i L A B8 g B ARE T FE IR B bt 2cdE 2R 4T R
H TS H A MZ . T HesA &2 id T &
SINTRTIE BRI ARER R0, DR & e A il e i s AT
FEAREALIR), 5 R S HT 25 T 340 7 1P 30K F .
B, FA2. 3578 T RicardoZy &) 1 HE v 450 A KK
2TE W I CHR IR ZE S, TEIA2. 3B IRCHE
oI A 2

ERE S MBI A% 2 5, HiZHE
FIBRREEM 4 CED, JRamAnSEm ) 544y (BRI, B
2. CHRE) Mm@ L B EDmECr Bk . #
I, g EA2. 4R TR 2020 - 20254E A 2k, B
RO HERR T 3240 800 1 bb 2 1) /N 2R A A8 1 ] R o
FEICCTHF I 30442012 - 57 ] LR B F- 4143 T 3 1)
AR i 28 DA R 3Fe FH 240 0 R 75 45 20 0 A o 2 X VE 4

==

H o

@ 5000 2015
= V
g /
3 /
/
o /
o 7/
S 4000 P
8
o R4
>
= P2 AtkCPS, 1.21, 8DCT, A ,2020
2 -27% mass,; -20% RL, 65 g/km, 2.7 |
= ,’ 2025
24
> 3000 7 A P2 AtkCPS, 1.6l, 8DCT, -13% mass,
“ P2 AtkCPS, 1.9, A -10% RL, 74 g/km, 3.0 |
8 8DCT, 86 g/km, 3.5 | SS+SGTDI, 0.71, 8DCT, -27% mass,
3 7’ -20% RL, 77 g/km, 3.2 |
o ’
o)) 4
£ 4
5 2000 7
2 JRe SS+CEGR, 0.71, 8DCT, -13% mass, -10% RL, 84 g/km, 3.4 |
g ss+SGTDI, 0.8, SS+CEGR, 0.8l, 8DCT, 96 g/km, 3.9 |
2 8DCT, 100 g/km, 4.11
© 7
€ ,/
© e
g 1000 PR
o -
= -’
© ”
5 =
= e f. SS, 1.61, M5, 136 g/km, 5.6 | 95 g/km 80 g/km 70 g/km corresponding
8 Baseline, 1.61, M5, 156 g/km, 6.4 | (3.9 1/100km) (3.31/100km) | (2.9 1/100km) fleet targets
< O i T

-50% -60%
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3,000
2020 cost curve
Fuel cost savings: 2025 cost curve
T =350-450 € / year [seuc. 2012)
=2 =
® 2 Oil imports:
-3 = 2,000 - =160 million tons less in 2020-2030 ec. 2012)
-}
>4 . COpx
£ g =420 million tons less in 2020-2030 [ec, 2012)
=
k3]
£ -E i 95 g/km in 2020
g % 1,000 i
$
[
! 95 g/km
o 4 . . i ¥
0% -10% -20% -30% -40% -50%

16 [EPRiEEHACIE

Additional direct manufacturing costs [EUR] relative to 2010 baseline

2010 Ford Focus

159 g/km

2010
164 g/km

EIA2. 4. JRIH e T 25 1 32 [ CO2 Rk it A ith 2%

CO, / fuel consumption

relative to 2010 baseli

2012
79 g/km

2020

{hybrid)

excl. mass reduction

SS, 161, M5, 136 g/km, 5.6 | ]

mass reduction
1

incl. n’,lass reduction

3000 P2,1.91, 8DDCT, -0% mass, -20% RL,'78 g/km, 3.2 | :
1 1 1
! , ! 2025 _
P2,1.91, 8DDCT, 89 g/km, 3.6 | A excl. mass reduction
| | T
I I | _2°2d
| | | incl.
| | |
2500 I I | I
I | | |
| ! | 2025!
| | |
| | |
| | 1 J 1
| | 1 S 1
| | [ J 1
2000 I I SS+CEGR, 0.81, 8DDCT, 0% mass, |
: : -20% RL, 90 g/km,'3.7 :
19 178
SS+SGTDI, 0.81, 8DDCT, -0% mass, -20% RL, 95 g/km, 3.9 1[] "l : s :
I 1 K J
| . o 1
SS+SGTDI, 081, 8DDCT, 104 g/km, 421 O FI SS+CEGR, 0-?" 8DDCT, 99 E:./ikm' 4l !
4
ra ’
1500 * S |
& I
4 | 1
s | |
* | I
g | |
| |
I |
1000 I I
I |
I |
I |
| |
I |
I |
I |
500 : :
| |
I |
I |
I |
I |
I |
1 1

CO, reduction relative to 2010 baseline

EIA2. 5. CLIAIH 42 20204F FI 20254 CO2UR R A i A i 28

Tz

€ € £ .
< < X corresponding
Baseline, 1.61, M5, o o O fleet targets
o 156 g/km, 6.4 | - 2 Q 3
0% -10% -20% -30% -40% -50% -60%
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FEICCTR AT 72012-4F12012-5M 13 T/E 6
Ji, FEVSER T — o Tk 3 A B pr i 75 1% 4R
Pafie 2y, PR BRI A BOZ LR SR A TR AR, X
ezt BAR A T R 2 DR BT AEOCHR S R A it 28, ¥
DLICCTH I TAE® 2013-11, EA2. 5~ T EKE 4
PA2020F12025 460, E TR AL & 8 H AR 20 B B H AR %
A2

MR T A 2 2ok, JRATTAT LAAS H XA 1Y
S5k 20205 K ) 3fe I 42 2L 29550/ 2 BLCO, 1Y
H AR A T+ 15 00 2 HT AR T-20 104 vk 42 Lok B 4
210008070 (FERG BB AR T , WE
ERCE AR, bR ) P U B 1600 T . R AE
(7, BI20204 W B A 42 Y 7 55 R 2L B 14758/~ B
CO, K H ARt tH 5 ) 2 I 2 A 2 21500000 (R AL
D, WAL E BOR AT PR = 20000, Bk F
X EE20204F ¥ H AR ZLi8 I SodE A RARL, AR 2RI R
iz e . BIRBUEM KR FI5C0, H b # A
WEGINHEN R G IVRERAR . W R bR ¥t
] DA S 4 1 S i B AR R TR g, IR A 2
B35 T

18 R Ul:

new—cars—eu

http://www. theicct. org/briefing—near—term—tech%20potential—

19 K& W http://www. theicct. org/mass-reduction-impacts—eu—cost-curves
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ICCTH T —$ 4

JIAS PPl P 2 AR 8 A2 FIT AT ) B30 A 0 4 0 7 18 XK
G —SE RS R AR R . EILSET, M
G A TR AEARBRTE M, 2 B US55 30
JEA LB ER A B Ko ARFEAL T, W RS2 B RO
SERIE RO ARSI pRAS i 2R AH B b B SCHE
eI T2 AR 29 15—20% o RT3 b 28402 Fr) B8 1 48 43
ik R AEAS R BURE S 7 SR 28

ICCT 4RI cardo s FARIEFLIL I H 48— 52
RIZENMEAFEF (WLTP) X & Fh i RGBT 15 H &
FrAEZ/bHARE, AT ATARPEWLTP RS 7 BRNEDC T4
(INFE) B RS EE S .

ICCTEAZEHE FEVA ml VA A A S50 (TCMS)
s F T RR Y ] P T g s A B e ol 4 1) 3
Ao JE SR RS 2K B FE RN T TCM, AT s 42
IR IEAZ S 1] B AR 71N

TCCT 4 SR FH SRABL AR 5 406 5 AR 1 2t A1l A B 3
BEAT R A, Dy v [ (10 3Fe FH 22 A 7R e 20 ) A AR
FRIRAR 2R o
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3. ANIEG SR

ATT  HEHA, ISR SIS RR R, £
FERSMIIPH . AR A s . KR
VAL ek

DCP  HFHFR TS IER

DCT  XWE S HE A

DOHC  Toi & 0™ e il

DVVL  HELLT RS2

EGR  JRHIEH

GDI  JRIMEMIHIAR

Hybrid f£48R 43011

MR IR E B R EA

Plug-in hybrid #HHRIEESN)

SS T

Turbo MEFA
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