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359 US #ClimateMayors, representing 66 million Americans, have
committed to adopt, honor and uphold the climate goals of the

Paris Agreement

CUMATEMAYORS, ORG

0
ORTH
INGTON o MONTANA DAKOXA o)
( o MINNESO o"‘"
SOUTH @/ SCONS! NQ\ (‘ MAINE
A% EGON 09’ Q DAKOTA Toronto /- a
YOMING _ &
NEBRASKA o o& :
© o 00 4 &
(x @ ited States
0 o KAHSASQG@ T
LFORNIA =S¥ -
P Olas Vezas oxllmouo uu %ﬂ
\es AR 9 4
\ \nD-cc N(lex(‘o (\ . 1$S1SS! r°
A
° |(l-\'~. (‘()n( A
TS O Y o
ey O 3
‘. 0’ a
...... v o-. ' o on st
“ "’?— aurer R | reeemiee o
q’ Mexico rcn

Arthur D Little

9



| k= zeviem woxmE

H)IAIL=_F M TIL, OEMRITHERFEE BRI T HZEVEEEER LSV -/
AREERAITERERBESEHTOZEANKRE SN TS,

ZEViR§| th-KEEH

Advanced Clean
Truck Regulation
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S REEHY

« DEMM@ (T BT EARST B 8IS I DIV RERENS VY - N\ AR B ER ITEMIF
HRBEBRBOEANRIFSNTS

Zero-
emission
truck sales
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« 7024-2030 model year A%t 5

« JEFETICHRFEE RIS HBDIEVEEED,
— [lass4-8: 0%
- ZNh:15%

< MBIEUBEOERMIZINLFICEE

Company
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reporting
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HiFT: Advanced Clean Trucks (ACT) Fact Sheet 2019/7/2. Advanced Clean Trucks Workshop 2019/8/21
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. KIREOEM:

T 4ERAERFE A #5004 #8 (All vehicles with

GVWR over 8500 Ibs. including ZEVs/PHEVs and Average

of prior 3 MY sales ) -
- PHEVsI&#E A
+ 14,001 Ib. GVWRF#H D TR EZE RS

Model Year
(MY)

2024
2025
2026
2027
2028
2029
2030?

2.

Class2B-3!  Class 4-8 Lo
Tractors
3% 7% 3%
5% 9% 5%
7% 11% 7%
9% 13% 9%
11% 24% 11%
13% 37% 13%
15% 50% 15%

1. Excludes pickups until 2027 MY
2030 MY requirements continue after 2030

Note: Class 2B-3 (GVWR: 8,501-14,000 Ib.), Class 4-8 (GVWR: 14,001 Ib. or
greater), Class 7-8 tractor (GVWR: 26,001 Ib. or greater)

Large

Entity Reporting Applicability

Entities with gross annual revenues greater than $50 million in 2019 tax year
¢ Subsidiaries, subdivisions, or branches

Fleets with more than 100 vehicles
* Operated in California in California in 2019

Any person, broker or entity that dispatched more than 100 vehicles in

California in 2019

Government agencies
* State, local municipalities, federal agencies

Exemptions

* School Districts, school bus fleets, Transit Agencies, and Transportation
network companies

10
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Incentives Support Early Markets

Low NOy engines, ZEVs Zero-emission truck and Cleaner engines & ZEVs Engine replacement &
plus infrastructure, bus replacements plus fueling infrastructure infrastructure in DAC
advanced technology
FY 18-19 FY 18-19 FY 18-19
$125 M $423 M $79M $245 M
Truck Loans Utility Programs LCFS
Helps small businesses Charging infrastructure Credits for using low
with 10 or fewer trucks service upgrades and carbon transportation fuels
upgrade to newer trucks electricity rates (SB350)
Offsets Most/All
>$579 M Electricity Costs for

Trucks and Buses

More information at: https://ww2.arb.ca gov/our-work/t tiv ZEV: Zero-Emission Vehicle
DAC: Disadvantaged Community

/\\\ CAR B LCFS: Low Carbon Fuel Standard 6

HiFfT: Advanced Clean Trucks Workshop 2019/8/21

© Arthur D. Little Japan Al‘l’hll' D Little
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BA {37 : thousand gasoline equivalent gallons 142,686
197235 127075 2,496 | ight Duty -12.3%
126,087 : 126,709 : _ .
122,504 5 9gg 2,631 123,724 122,535 5|8 2,580 Medium Duty  -1.5%
3,520 " 2,618 2,480 ' 4,253
117,948 20453 I 2,803 [ 2588 3,507
103,138
10,076
3,856
79,065
12,057
Heavy Duty +6.8%
120,296 120,992

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

HiFT : EIA Renewable & Alternative Fuels ALTERNATIVE FUEL VEHICLE DATAKLY -
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AT

ihigihl BEEMHMAXRARHEEE (2015)

thousand gasoline equivalent gallons (geg)
210 18,321 18,322 to 36,641 . 36,642 to 54,961 . 54,962 to 73,281

Hi P : EIA Renewable & Alternative Fuels ALTERNATIVE FUEL VEHICLE DATAKY
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(&Af)
1,850
1,750
I'IOO I’Izo I
2008 2012 2016 2017

H AT : NGV Global, American Clean Skies Foundationd Y ADLYE AL
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US Dollars per GGE
5 -

/Gasoline

\ﬁ Diesel

0
2006/1 2007/2 2008/1 2009/1 2010/1 201171 2012/1 2013/1 2014/1 2015/1 2016/1 2017/1

X Fuel volumes are measured in gasoline-gallon equivalents (GGEs).
HFT: Alternative Fuels Data Center Y
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60 S gy =
ib (2016/48% 5) 2o|7§/é|!gﬂa¢f,§‘) ‘ == LTERRETHIL .
PPy - 20165 & T2,00055 )L/
20 = re Network [ Market Growth J 10000 E I3 B K200
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o == W | 0 - EEEMIXI00ETE
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HiFT . A California Road Map. Alternative Fuels Data Center (EERET =74 k) 1 &58 Z RIFHRICE DEADLIERK
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NI N=FMICHEITHKRER/RSHTRASERRBBEHICLLSIDT, BYD3

iﬂﬁﬁl*m*@*iﬁliié:&@&@’afﬁus Bl KR D K575k HH (X 55
) AVTAHIL=ZTMIZE TEKFHBE

® Hayward
391 West A Street, Hayward, CA 94541
s Staws [ mw:@m]
H70 Status  [[ENIINEN Ty s
* InJuly 2014, CaFCP updated From Well to Wheels: A Guide to Station Type  Retail - Open
Understanding Energy Efficiency and Greenhouse Gas
. . . , Development Status  Open - Retall
Emissions to provide results from Argonne National Lab’s 2013
GREET model. Expected to Open  2016-04-28

Fuel Pressure  35/70 MPa

* The results show that when making hydrogen from the
“California mix”’ of hydrogen (33 percent renewable HydicgenSoire  |Gascolis Ho Dalivery Renewable Hydrogen: 33%
and 67 percent from steam reforming), well-to-wheel
GHGs are about 65 percent less compared to gasoline

Opening Hours ~ 24/7

through a combustion engine in a 2020 model year vehicle. Station Website  Visit
o
o Station Customer Service (844) 878-9376

ALl e G gher L
S%E'J'I\Ib\'d'éoﬁsﬁl STh

HiFT: A California Road Map The Commerecialization of Hydrogen Fuel Cell Vehicles (2014/06) &Y

© Arthur D. Little Japan nl‘l'llll' D Lit"e 17



| kmpeosmmTREE  ARZT—C I ORERR

NikolalZIBHDFCVr IV OB RIZAIT T, KFERXRT—a % 2019FKETIZ364
EATEET HETE,

REIZBFTEKBRAT—LavEREIR

« =357 (Nikola One) JIZBRHEMEIF O LAA L EBMEFEMICESH., &
FE—F—TZFTI000E hEBZ5H/8\T—E, 2,00004—F KRR
(277kgm/2,712Nm) DR ILOZEHEL, FOIIvar THYLELAL, WEFEHLNT
WSEIFIVIDIEEWEEEN M EEE RITTESHELVD,

« BBEMEFETRICTERIERR(COD)ZHLEET . EXBBEL UMK
BENR(TELIEND RBOITIN—ELEDON TS, KRRAT—23VT
DEFRL =SV U (FI557 THEHA . EXBBEIYIEEN, f=1=, e
HIKRDEIEEKFRAT—2aV DAV ITINKEGRELESN TS,

« ZCTRIMATIK. KETSUMSEURT—2avIZDOLWTHBITOEH#EEL
TIbHLIz, KIBAKETKEER DAL, KFRFHETLIKETSUIEER
L. FIHhDEry0—1)—TRAT—avIlKEFHIBT 5, 5HETIL20184 |
AMD2019FEBRHYETIZIMADKERT—avaKkEBENTFIZERET D,

AT —2—XAyFHP20I16E12H09HE2E &Y

© Arthur D. Little Japan ﬂl‘l’hll' D Little 18



| kmpseosmmmREr  FoARISY ORITRE

FEAEEIEIT. BEBTORRBFLENKELTFCREFHRANYIDEIERARE
201 7FEE KYEAIRL TS,

« FMAZBEIER#R) (LLT. 2 O ILKXE XA THSToyota Motor North
America, Inc. (LLF, TMNA) [, FC(EAFE M) MO KEEHAEAD
ISFARTREE R T 570 . SEXYREINIZAIL =7 OB EIL _— "
AEBT FCORTLERBIELE-XBEBEAN Y DREITEEREZ R S
ERTLT-

EEFRBRICHIL L. IR#I9BIZ,. CARB(AUTZHIL=7M KK ERRD)
WPCEC(HYTAHIZTMIRILF—FRER)HEDMBATERE HE
NDHLEOY UL ILRAETEHET H2ARUMT. FAEL-EEREREZ A

. w .
Eﬁ)ZE&IZkWh(DEEQIFHl\JTU FRETHZET, $500kWD
HA&, $91,800N-mDMLIEREZTERL. EYEEH TR EEL36
o TOETEAIFEEL-, BEETICE ITAHTFEMBIERL. FHFTIE
B #9320 OAX—FILERAATILNS

HAT: FIEBEBETL XYY —X(2017/4/19) KU

© Arthur D. Little Japan ﬂl‘l’hll' D Little 19



| kmpeosmmTREE  ARZT—C I ORERR

F-. RSB BEII/NNMFIANLER K- KFZMYHT Tri-genBHREFELT
BY . KRBV ISOILFTEHEL TS,

o FIZBEEHR) (LT, FI2) DK FEEAETH SToyota Motor North America(LL T, TMNA) (X, BRBIEMBEEEZTEXZF (TS
[FuelCell Energy 13t & &4 (2. XKEAYIAN=FMALTE—FHEIC, MBLELLHKFREZEAHL, 2.35HTVEDR BN A BELIAHE
t(FC)REBAMBELIUKBRT—aVE i T A Tri-GenX | (MM P 1Y) |ZRETHERE

s Tri-GenTlL, AMDBESEORBHE OMOFTREEDRENRNAATANGKFERMYHL, NERREIER REE M 1 5Q2ERAT
HREFITOET . FCRETHHINDKLED . BAERBEIRILT—IoKE-BR - KEEHHT, BER(F2018FLYRIHBL. 20205
EORERERETE

s Tri-GenT—HIZRETHH235AHITVRTI—DEHEX. KEDO—BEREF250EHF,OBL-YIRILF—HES(CHEHL, &
ETAKFNI 2T BENEFHESLZ1,5008 0 B Y=Y EXETEHICKLELRFTIESICHNTS

o BADO—EEKIL, LK TFIZDO MR EE%E S Toyota Logistics ServiceW AT E—FHLlm TSN, RHLRIE, dLKIZEWT. B&E
AREIRILT—DENDAHEFERT AR DIEER LGS, KERIE, T HKRRAT—LaviGEL4BLT, BAMLAVTE—FEIC
A SN DB ER ORI EMEEEIMRALICAREIOA XYEEZEZT) 7 TRIAERBRFOFCREBERAN VIR E DM FTIEIZF
RJ%

X1 :Tri-Genld/K-BR KFEDIFEFEEEAHT LN D, Tri-GenerationD E LK

HAr: FIEBEBETLRYY—X(2017/12/1) &Y

© Arthur D. Little Japan Al‘l']l.ll' D Little 20



| rinmmEmEnISHE SU8sS5TEERLEREATS

BEUATRSE. ERAL—V+N\VETS57FDERGEN TG TORE(D
FEN—RICBBENERTOITEMELFE(BL. 1V ISREREEEADLBAR
RIZEE R A IDE)

e U—AVRIE oY IBEEA—HN—DAN=ZT ELELIZ, BE/NAPKREEEDLSICHREND
BARKBEZ(TANATIIRBRINIVIZERFELZ. RO—T A2 TLDNADTADHD
2kmEXETIE, ERISVIDNERIZEHEE S, HAW L IBE. OV EILRDNADA
(7105/4055) TlEr—T I EHRE T,

=AU AMBMBEBEHFADEERETHAIRTI7Y-dA—7—IF. RO KIIZELTWWS TERF
FYIIFEREIZEL, RKEDIRIILF—FRELTLH=6H. WEERINTWNS/\yT)—FT4/0
U—TIEERIETEFE AL

cEASLIE. BREOHBLEDE, RV —T U TORERTIE. NV STRNSVIDEIRE
SRBEFEGL. BRBRENSYVIDRELEEREER TS, A —. FSAJ7—MRIHE
WEBVEBLIZWVMES . FSY TIN50 ML. T4—EIILBI N TEITT 5. bIvIIC
BEND/N\YT)—DBREI=2T=-5kwhi=H, 3kmIBE DG ER THNIE+ 01, 1BITEES
b;‘ig#mﬁl:iﬁ&éné%ﬁlili\yv‘-u—l:ﬁéﬁa‘ma“l INVRTS57HBELTEARA
R o

«ZDTY/B0—(F, BRADEILHETHEMHEDEREICHTHRELZEMNMRAFIATL
%, O LI RAERDCOV T E—FTCTFAMIEREINTWADIEFDT=HTE, ChicDih
BEEETHFSVIE. FEINOE-MMNSOREDFTMEBATEY., TOE. 2L{DFL
MENRELTS,

TSI T 5 FEMBEDE(L. RABLLERTIO~I100fFICLE2BNANHYFET .
BEARATHI7A4T7IRRESLL FSYIDEERNHMLNMIE D FREEMTETLLIIE
A—RILKRBOIVO=_FTHAIIVIR-TXUITES,

cBRINSVINHTEEX. EFDFYIICEHARANIE/NEN, 2EL—AT. FSYIRDERER
NEBEYVLZDIZBALHET AN, ENDICH, BEREEREBITSHICIIHHEERL I NS, £
NTH ATH - = A RADT—5—K(I, BEXEICRELTIEREHAELTLVS,

H AT : Wired&kl

© Arthur D. Little Japan ﬂl‘l’.hll' D Little

21



I *[E Cleaner Trucks Initiative

KETIL. EPAXETNOXRHENZERILT B-ODA_LF7FIMNBFEINTHY.
2020 FTEDIL—ILREREZBIELEEIS,

Cleaner Trucks Initiative

Cleaner Trucks | « KENSY (I TBERILEY (NOX) BBHEIZFRIET BF=-ODHA=LTFI
Initiative & [& « 2020 BTEDIL—IILFEEREZHIET

———

HERE | - 20184%11H

TE + EPA(United States Environmental Protection Agency)

» The Truck and Engine Manufacturers Association
FuXE « B AHEOEM: Daimler, Hino. Isuzu, PACCAR. VolvoZ%i&

HiR-% | - TOMEE

g « Eaton: Tierl
I
¢
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FIGURE 11: EU contribution to signed grants per programme part (EUR million), 2014-2016

Industrial Leadership
€5.023
20%

55% _— > 61%

Excellent Science
€95301
37%

European Research Council | € 5.144
Marie-Sktodowska-Cune Actions | € 2,430
Future and Emerging Technologies | € 701

¥ Information and Communication Technologies | € 3.028
® Nanotechnologies, advanced materials,
biotechnology, advanced manufacturing | € 1.512

® Space | € 367
Research Infrastructures | € 1.026 - . . Innovation in SMES | € 108
_ . " Other Societal l Access to Risk Finance | € 8
e € 1402 Challenges N
14% 6% €9074 | 6%
37% |
12% B SC1 - Health | € 2.108
; ® S5C2- Food, bioeconomy | € 1.254
| . Spreading excellence and 'hsa’ _Energy | € 1907
9 widening participation | € 409 [
46% * Science with and for Society | € 154 20% 14% ™ SC5 - Climate action, environment | € 1.110
© Euratom | € 640 ¥ SC8 - Inclusive societies | € 375
Fast-track to Innovation Pilot | € 199 21% SC7 - Secure societies | € 567
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I EU/BE:&34E Horizon2020 Smart, Green and Integrated Transport

ZESBOERHEEENDTOYSLIX TR, Ef-AVIFRELTTE ER/D
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Horizon2020 Smart, Green and Integrated Transport

cBRNDEEERDFRERENESO . TXTOTR, BF. HEDFRD-HIZ, BRPDELAEL [URLRFRITELL TETY—LAL

RIGERM DEIE S R T LEEET HEEBET

2014-2015

———

2016-2017

2018-2020

[Mobility for Growth]

*Technologies for low emission powertrains
*Advanced bus concepts for increased
efficiency

*Transforming the use of conventionally fuelled
vehicles in urban areas

*Reducing impacts and costs of freight and
service trips in urban areas

*Fostering synergies alongside the supply chain
(including e.commerce)

[Green Vehicles]

*Hybrid light and heavy duty vehicles
*Powertrain control for heavy-duty vehicles with
optimised emissions

*Future natural gas powertrains and
components for heavy duty vehicles

[Mobility for Growth]

Increasing the take up and scale-up of innovative
solutions to achieve sustainable mobility in urban
areas

*Supporting 'smart electric mobility' in cities
*Networked and efficient logistics clusters
*Promoting the deployment of green transport,
towards Eco-labels for logistics

[Automated Road Transport]

*Multi-Brand platooning in real traffic conditions
*Safety and end-user acceptance aspects of road
automation in the transition period

[Green Vehicles]

*Optimisation of heavy duty vehicles for
alternative fuels use

*Technologies for low emission light duty
powertrains

*Electrified urban commercial vehicles integration
with fast charging infrastructure

[Mobility for Growth]

sLogistics solutions that deal with requirements
of the 'on demand economy' and for shared-
connected and low-emission logistics
operations

* Logistics solutions that deal with
requirements of the ‘on demand economy and
for shared-connected and low-emission
logistics operations

[Green Vehicles]

sIntegrated, brand-independent architectures,
components and systems for next generation
electrified vehicles optimised for the infrastructure
*User centric charging infrastructure
sLow-emissions propulsion for long-distance
trucks and coaches

*Advanced light materials and their production
processes for automotive applications

*Reducing the environmental impact of hybrid light

duty vehicles A¥ . EEREEE
HFr EEHLSTAREMEHY

Smart, Green
and Integrated
Transport& (&
HAR
7
m|
% Work
I
B Programme
N i
A
?éﬂ.
FHE
(A —4IL)

*€6,339 A 1—0(RBERFD2014-2020FEDF&H)
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