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Hydrogen Fuel Cell Electric Vehicle

Electric Traction Motor

DC/DC Converter

Thermal System (cooling) Fuel Tank (hydrogen)

" Power Electronic Controller

™ Battery (auxillary)
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All-Electric Vehicle
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Power Electronics Controller
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Traction Battery Pack
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Total Life Cycle GHG Emissions for Current (2020) and Future
(2050) Fuels and Vehicle Technologies for Small SUVs

FCEV Renewable Electrolysis

FCEV (50% NG/50% Renewable)

FCEVNG

BEV400 Renewable Mix

BEV400 CA Mix

BEV400 US Mix

BEV300 Renewable Mix
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BEV200 Renewable Mix

BEV200 CA Mix
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PHEVS50 Forest Residue Pyrolosis & Renewable Mix
PHEV50 Comn Stover E85 & Renewable Mix
PHEV50 Gas & Renewable Mix

PHEV50 Forest Residue Pyrolosis & CA Mix
PHEVS50 Comn Stover E85 & CA Mix
PHEV50 Gas & CA Mix

PHEVS50 Forest Residue Pyrolosis & US Mix
PHEV50 Com Stover E85 & US Mix
PHEV50 Gas & US Mix

PHEVS50 Forest Residue Pyrolosis
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HEV Gasoline

ICE Forest Residue Pyrolosis

ICE Corn Stover E85

ICE Diesel

ICE Gasoline

FCEVLFG

FCEV (60% NG/40% Renewable)
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BEV400 US Mix
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BEV200 US Mix
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HEV Gasoline

ICE Corn E85

ICE Diesel
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FUTURE (2050)

229
245

CURRENT (2020)

Grams of Carbon Dioxide Equivalent per Mile

0 50 100 150 200 250 300 350 400

R B FERA, TERKDNE, AFBAFCERAKF LR RRAK, Z: FOEV =I#T L% HEV=it 6570 4%,
BEV=# & 5)/1 %0 PHEVS0 =#5€ X857 0F, CHEAKY 50 #E, ICE=AHEM. NG=KHK Lo E85 = 85%49 LiFH= 155494
o LFG=H42 7 K

WG — AR R RSB A F A A AR Z A AR SR B ONIER) “it 57

TF . AR EEAZLRERN TR EACRE > A (ELBGFILT) L RTIRA A B L) )

MRLRRIRANRE, WA Ah A, de il A A0 R A AL A T IROR 0k £ 6 s 2712,
HIE AT Re . LRI, A RIS AR TRt REe 2B RITKE

A, m RS B (R B R Bk T A e F 4w AR R IR

Ao e &)

ARERTHEIED TP HE —ADRHAGLR, a) ik, b) & ERAT
EEATA I E . B 10PTT, EEAMRRIET, AXE, HEMLA
FIEG R T AREER M E, 1 AZANRI A E RN LT R
GO AFH BT, AR TR INKXE (LT IAFRESTARAE) L, €)X
MAE A 100% T HAS ) Wb v AFEHRTH— 4.




AH%

PE A —APRoRE, AH S TRERR, CIEZET B0 4RI AAL R
EXAR . AT RBRRS ARG ER, KMNAZLEBMHIERT AR E:

A AMRW, RALBITHAERBREMKE Z0, —ANEHAETR

b, R eE AR . , ;
BRA AT HLFERAES S o

FA: ERARERROGCHACS, RTHELS), KEARGELRES, L&
PR KM A A) = fE, @i e ARH . KA ARRHAEFF, &
T EAK.

W Ec AR LR > A8, AT R ), FASERK.

BRA: HRARARTRONM £, 875 ERE, = AWEHAER
Ay, B ERK

BRI RAARBGEAAZERFZHRAIARF 2, —ANEHLE BT B E 1 7 5, 5 15 FHfK

EFE, 45K HIGRA, RS RERNE
FRFEZF,

REAERBY ZAWHEGHFALT, ARAANAAZTER 4L, TEFY
Z AR R AT A T

WA A R A ETRAY ZHEGERT, SRS BRI s~ A,
15 Je R0 B = A EE R

Ga: AL ERORAREANL, AAERYAL LR = L0985,
B K AR BUR

GEde BRI, PR R MRA A E @ s A9 R K Bk R R IR A BUR . &
— NG Fe R4 7 oF, ARAANS 25 (HRS) A MKAT A F R h I T T AT 4F
AATAR, AZAEHE B R T Ak £ A B SR AN 5E M 2552
WA o T BUR U SR 3 #5398 2R AR 25 55 ) 2%, TR AR AR AN & 20 AR e
e WO Rk e

REdtl, WE ZMFANEER G RIE, — R E R ESH T A F R
Al X, RE T AR WK A SR ARG 5 R LA Rk
MEMFAEAR, 2FNEAETR, XEATREEE (LA 10), AFXE
HERARE O FETE, #| 2030 £ BHARK 1000 & Aok, $HEE HIRL 8
T AmIRA A R R =, 3] 2022 S HATRA 310 EAm A3k, ARIER, X
%] 2023 SF HARN 400 EAm A sk, AKiZERA, $HE BARZE 2040 5, &
He A E RS E AT 620 774H, b 320 ZAmA T 0. RAE ARG R HE
HOKF A BARG A F AR R A AL E ) LS A2 E RO & T 2021 FAK, ©
CBAAERERARET S, &5 BFERE AR & NG HER o

10



B 11 RARBHEAERRS £
Country 2030 degoxment targets Public investment committed

Australia N/A A$1.3B (US$0.9B)
Canada C$25M by 2026 (US$19M)
US$20M p.a.
California 200 HRS by 2025 Grants of US$4,500 to US$9,500
per FCEV

1,000,000 FCEVs No coordinated central funding or

China 1,000 HRS by 2030 oo
2,000 HRS by 2035 Y
EU 40GW electrolysis €3.8B by 2030 (US$4.3B)

6.5GW electrolysis
20,000-50,000 LV
800-2,000 HD
400-1,000 HRS
Germany 5GW electrolysis €9B by 2030 (US$10.3B)
800,000 FCEV
1,200 FC bauses
10,000 FC forklifts
900 HRS
Annual production of 6.2M FCEV
1,200 HRS
80,000 FC taxis
40,000 FC buses
30,000 FC trucks
15GW stationary FC produced
30,000 FCEV
3,000 FC HV
AGW electrolysis
5,000-7,500 FCEV (LV+HV)
100-200 FC buses
100-150 HRS

France €7.2B by 2030 (US$8.2B)

Japan ¥699.6B by 2030 (US$6.5B)

South Korea ¥W2.6T by 2030 (US$2.2B)

Netherlands €70Mpa (US$80Mpa)

Spain €1.6B (US$1.8B)

K Jg: IEA, DOE, ICCT, WPIC %%
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