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HPT) NEDODIJHAL (BIER : 202143H29H)
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HF) X1:TOYOTADIJHA b (BIEHR : 202143H29H) https://global.toyota/jp/newsroom/corporate/22815731.html
%2 : ResponseViJH/ bk (HEH : 202143829H) https://response.jp/article/2020/03/26/332983.html
%3 : HD AutoV1JH4 b (BIEH : 202143H29H)  https://auto.hindustantimes.com/
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%2:CleanTechnica vz 74+ (BAEH:202143H29H) https://cleantechnica.com/2020/08/06/head-to-head-nikolas-hydrogen-fuel-cell-trucks-vs-the-tesla-
semi/#:~:text=Nikola%20estimates%?20its%20fuel%20cell,shortly%20before%20Nikola%20went%20public.

52



RIBXTIG MoWIICEE IS

FASNOE AR

KIS = &G a5

® H29FEEIRETE. HMHEICBWTFChIYIDOE REHEIRFFETESINTORN, SoERE G vIE

LTIE. RELEETCNG. /NEEEETEVRENMETESNTLSD (1) »

® K[ET(INikolatth'. FCh3w4Nikola Onet°FC-EVZiE&EiUizBadger® A EfmatEsH TS (% 2) o

BadgerDaAEZ2022FEICHIAT REFRERLTVD (%3) B AIERYRE

RIEFLRBETORL,

® RN T(FAIr Liquidtt&OvFI A LEBZHBN, AS5>4 . NbF—. FERAYICHBWVT2025%F%T(C1,000&6

DIKZREREN DS IZ B REEDEVSBEZ/ITTVS (x4)

FEBRRHG NS YD - NADER

AEAXMEOIZSVIaVEEZST, Tah—EHRD
RUBLWVEBEGLBETHIEH-ETILET S,

AR oET | 29FER A CRESNLLED
DIBH AL A INA

g (REFTDRERAE . = FCV.EV.

AE +10%FEELLE =IREFTCNG HV. CNG

&Y |RE10%BEL L HV PHV. EV
INEY (B5%F8E LI E HV.EV EV

HAm)  (WINBRIER @ 202143H29H)
X1 [ BEXEE - REAER https://www.meti.go.jp/committee/kenkyukai/energy/nenryodenchi_fukyu/pdf/003_03_02.pdf
% 2 : NikolattwIJH4A bk https://nikolamotor.com/motor
% 3 : TechCrunch#tU1JH4 b https://techcrunch.com/2020/06/09/nikola-motor-to-open-pre-orders-for-fuel-cell-pickup-truck-to-compete-

with-ford-tesla/
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MR\
KZIZNIH511) IEA : Future of Hydrogen

IHIE OKEfFRE) OHBEE BIXIANDEE

o JFENIZAMEROEHE Gl FEIEE, o HRTOBIREITKEIX FOHERIIBH TN
> BfiEd (BARCLRBOZMRHRORFE) SEINTVD AT DESD,
> BEFFEORBEULE. AYI0ZIEL. £EOBENE » EBAFECAPEX : 450$ / kWe
> NP EFEECAPEX : 400~1000 $ /kW

BRI K BB AR B R NI > BE_FESICAPEX : 900~2500 $ /kW
-

o BATOREIZAMNIBALE (>4.0$/kgH2)
.E:E:rc\aclr (%, 6370 6571  70-80  56-60 6368 6774  74-81  77-84  77-90 [ ﬁl*%;}ﬁb\% % @i’tﬁiﬁk(: %ﬁg* %75: Erﬂb IE?% Zt
LH W —_
K 500 400 200 1100 650 200 2 80O 800 500 _C \ 1E]Z |\O)7J($'ﬁj\:ﬁ1/ﬁ\b\ﬁj ﬁg /_.Rl]gén_c L \5 o

CAPEX B - - ~ - - ~ _ -
(USD/kW,)
1400 850 700 1800 1500 900 3 600 2 800 1000 Figure14. Hydrogen costs from hybrid solar PV and onshore wind systems in the long term
v /R e — S 7 =
2y BB £ B IR ME RN Bt
Alkaline PEM Ty , ; - e
WAV AW ~— —— B 16-18
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- 0% 800 . . 0% 3] 1475 . 19722
7 = z ! B 22-24
= = \ o X r
c = < \ = . : 24-26
S 10% 720 & 8 10% \ 1225 3 Y
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% [ EX )
50% liTn] 50% 725 2
a 5 10 15 20 a 1 2 3 4 5 6 Notes: This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers
Mum ber of stacks MNumber of stacks and boundaries and to the name of any territory, city or area. Electrolyser CAPEX = USD 450/kW,, efficiency (LHV) = 74%; solar PV
CAPEX and onshore wind CAPEX = between USD 400-1 ooo/kW and USD goo-2 500/kW depending on the region; discount rate =
Motes: Based on a single stack size of 2 MW for alkaline electrolysis and o.7 MW for PEM electrolysis. 8%.
Source: Based on analysis supported by Task 38 of the IEA Hydrogen Technology Collaboration Programme and published in Proost Source: IEA analysis based on wind data from Rife et al. (2014), NCAR Global Climate Four-Dimensional Data Assimilation (CFDDA)

3w of- iri ; — : i
(z2018), "State-of-the art CAPEX data for water electrolysers, and their impact on renewable hydrogen price settings™. Hourly 40 km Reanalysis and solar data from renewables.ninja (201).

Scaled-up electrolysers and avtomated production processes are leading to significant CAPEX

reductions The declining costs of solar PV and wind could make them a low-cost source for hydrogen production

in regions with favourable resource conditions.

56 HYFf) IEA The Future of Hydrogen(2019)



KIS = &G a5

KZRIARTH512) IRENA Hydrogen : A Renewable Energy Perspective

e ——————————— | | —E, ALK ——E | A —— . DM (S |

| 200@Pstm | 2025@1Sber | 2017@30ber | 2025@60bar |
[NominalPower | ONTS [ amw [ sMw [20Mw ] 1mw [ SMwW [20Mw [ 1MW [ Smw [20Mw [ 1MW | SMW [20 MW |
1200 830 750 900 630 600 1500 1300 1200 1000 750 700
|OPEX - Electrolyser system | %CAPEX [EEREA 3% 2% 4% 3% 2% a% 3% 2% 4% 3% 2%
420 380 338 315 270 216 525 470 420 300 250 210

HAE (OKEEZEE) (CEIZETE
e HAEH. EfFIXR(OOVTIE. BAROO-R
RYTEREDBARSFICRE, ————
> CAPEX : 700-1200€/kW (2030%F) . e
> BRENE 1 4.9~5.1kWh/Nm3 CAPEX A (Q/Q“./)“ : B(Q/qﬂ)“( )/P> (P/;,)I
VEAB R OIKRERZ. TTITHAFIRENS . - }

Table 28

\ N == Q: Y1 8=
L/(—FODU'DDEFE\ o | Pout/Pin : JE#ELE
@OFCH JU(2017b)

Site
Capacity

Compression system

Capacity Press. ratio Pressure

Table 10: Overview of main electrolyser assumptions

> BRRRE . KRE(CEEATERT ($5(CPEM)

Unit 2015 2030 2050
> :I\/j)l/\y.u-_ . 'U"( FE'%@}EK&%E'fE Typical pressure bar 10-30 30-60 30-60
) Capex €/kW 1.000-2.000 700-1200 385-660
> BTERE . KFEAL Opex™ €/kW/year 40-80 32-64 2856
System efficiency kWh/Nm? H, 5,0-5,2 4,9-5,1 4,8-5,0
@Thomas, DAt (2016) Cell stack lifetime | hours 20.000 50.000 60.000
> Zg‘yqﬁ{x‘o)i%bu (1ooocm2%25()ocm2) Full load Fixed part Variable part
> HAEHOENM (10bar—60bar) T | 4% of CAPEX
EILERE OKEMRRE) ((BHI28E S T v, 2,
FCHICLAORXMDHT(2017) TS, EBEZAED T

BT E (OPEX) ZLATFOEBDIEE.

HiFT) IRENA, Hydrogen from renewable power: Technology outlook for the energy transition (20184F)
https://www.irena.org/-

= = N = =

> IE*%&'fﬂH%O)EEE%&T%g%%D/HHEFHOD_IEH: /media/Files/IRENA/Agency/Publication/2018/Sep/IRENA_Hydrogen_from_renewable_power_2018.pdf
Sﬁ‘(—c*ﬁ\fE FCH, “Study on early business cases for H, in energy storage and more broadly power to H, applications
LA (20174F) https://www.hinicio.com/inc/uploads/2018/06/P2H_Full_Study_FCHJU.pdf

> E@iﬁﬁ&}%ﬁ@r)g\ 1/3(1E$£H§F'Eﬁ(:4ﬁ6jgb\ WaterstofNet, Power-to-Gas Roadmap for Flanders (20164F)

2/ 313 EER 5 E CEEN I SARTE

https://www.waterstofnet.eu/_asset/_public/powertogas/P2G-Roadmap-for-Flanders-Executive-summary-

EN.pdf
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KZRIARTH512) IRENA Hydrogen : A Renewable Energy Perspective

® ANEATIE. BIRENODLCOE: FiEFE K Ee LCOHDMHEBEMEZ DL TS,

o ZREBIXRZHEAENETHAL. EFFZEOSHEZBIEIVENHIEREEINTVD.

> ALBENZAVERKRLIDE. UAEKXEZRVZERAKFZOHL N, BN REWNTERENS I LCOHHERR
TW%. Nl UAETOXRZEDLCOEN BRI DFERIZE THHLICEER T DEEZEZBN D,

> FUDPV + BN FWVCEBARKREUAEK IS S 2 FIVWCBARK Rz LEE 9 5¢ . LCOERRIEE THHN EffEE
BEEFENFIDOHG RV, KRN ZHIZSNTVD, BIREIOM %’*’\H#Fa‘ﬂh‘E(Eéc_t'CPZGODE‘E@JTF’?
inlte-9)\0R 7J<§Ee4ﬁﬁ7f%kH_-WJE)CAPEXODEU/\%}[I]ZZDLKD‘HjEEéo

H13: 8 o2+ B ELUPEM AT

LCOE (USD/MWHh)

*FLH = 5 1 fejin

LCOH (USD/kg of H,)

HFT) IRENA, Hydrogen from renewable power: Technology outlook for the energy transition (20184F)
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2018/Sep/IRENA_Hydrogen_from_renewable_power_2018.pdf
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KZRIARDHHI3) Bloomberg NEF : Hydrogen Economy Outlook

o HARDK=ME (FEZEFARIR) OfFRFHEUELL T, 20304(C27.1FH/Nm3. 20504(C16.6H
/NM3ELETE,
> BIFRTIIvIANSK KRETEICAF RN EZIFO>TOBEATIIIRA M ERIEDE MNREN TS,

» BAROENDEBEROEBNMAREA7RIL (20304F) —33RL (2050%F) LFEE. BFFELREERMBOHREET-F
RICELDEE L0 KEZFBZBICLIBIREAZSOILACHH V., BIRBIEASMERT SEE TOETE LT
50

> FREREREEEENTOSY, BACBIZRRSTREENE.

Figure 5: Estimated delivered hydrogen costs to large-scale Figure 6: Estimated delivered hydrogen costs to large

industrial users, 2030 industrial users, 2050
$/kg $/MMBtu  $/kg $/MMBtu
3.0 s 2.85 223 3.0 a 223
torage torage
25 Transport - 186 2.5 Transport 18.6
1.97
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. 148 o 15 [ 112
' ~Salt cavern Japan wind ' ' ‘o1 '
$47/MWh .
1.0 China wind 74 10 0:34 I Japan wind 7.4
Australia PV $28/MWh $33.|"MW|'I
0.5 $21/MWh 3.7 0.5 Australia PV China wind 3.7
$12/MWh $17/MWh
0.0 0.0 0.0 0.0
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HFr) BloombergNEFUIJH A~ (BIEH : 202143H29H) https://data.bloomberglp.com/professional/sites/24/BNEF-Hydrogen-Economy-Outlook-_Key-Messages. pdf
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JKZRIA N H514) ORE Catapult “Offshore Wind and Hydrogen : Solving the Integration Challenge”
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If hydrogen is produced from electricity from renewable sources (via a direct physical connection or via the
grid and using the RES-E share), then this hydrogen should be considered renewable only when corresponding
electricity production is deducted from total electricity production — otherwise the renewable energies are
counted twice.

If synthetic fuels of renewable origin are produced from electricity from renewable sources (via a direct
physical connection or via the grid and using the RES-E share), then this synthetic fuels of renewable origin
should be considered renewable only when corresponding electricity production is deducted from total
electricity production — otherwise the renewable energies are counted twice.
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BHAM J)->BIIEMIEE DI I
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2 ] 5
0 0.95 . 144 205 143 170 181 535 561 1103 259 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
INAF T RE X5z mEKE -8
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
1A AT ZBATE 0 4 7 7 7 3 3 3 8 8 8 8
A ATZBBE (kW) 82,733| 108,060 108,060 108,060/ 105,332 105,332 105,332| 153,566 153,566 153,566| 153,566
KERET 3 10 15 15 15 14 14 1 1 1 1 1
XEREE (m?) 162.80 | 1,981.87 | 2,451.60 | 2,451.60 | 2,451.60 | 2213.34 | 2213.34 950 950 950 950 950
FKEAAER 0 0 5 5 5 5 0 0 0 ] 0 0
EKREFE (t) 3,521 3,521 3,521 3,521
RETBERERE 3 14 27 27 27 22 17 4 9 9 9 9

M2020E12BEXTODERE i) BAREEIE JU— BIB0#E (B0 : 20214628190)  https://japancredit.qo.ip/data/pdf/credit 001 65.pdf
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® TfF(31,800M/tCO2RRE TEALENTHD. EHDOHFH{%E%20.5kgCO2/kWhe U TIRE T 3L #

J-OLovh (BIRENHERK) DALIRR
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1,250,700 t-

X1 FE, EAUMBICEZEAL N e R UL 2 RS E TRUIZED,
%2 BABHRUANLELRE. ALOILETER(EEEL.
%3 1 KWhEIkWhERSEE - AFLE(L, HFHRE%0.5 kgCO2/kWhEARTE

P J1-JL3wNEIEDIIUA (BER : 2021462819H)
https://japancredit.go.jp/updates/&D=ZFFHERK

123



Rl
J-9L>vbh (BIEE)

® FfE(X1,400M/tCO2FZE TEAL,
o fRFe=E%Z_LEAICALN DI TN L TULS,

KIS = &G a5

r5c = - fiAsHERS
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T

X1
X2

2018%F1H26H~2H1H 1,148M/ t
2018%F4H12H~4H18H 1,395H/ t
2019F1H25H~1H31H 1,602/ t
2019F4H12H~4H18H 1,506M/ t
20201H6H~1H10H 1,473M/ t

2020%F6H22H~6H29H EALBU

LR

1,130M/ t

1,350M/ t

1,705H/ t

1,500/ t

1,495M/ t

FALRU

D B TEALMAS(CE B M B ER UL AT 2 R E TIRUIZBD,
 BABBRUALERE, ALOILERTERCEEEL.
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felR>cE feAILE
100,000 t-CO2 410,060 t-CO2 8/18
100,000 t-CO2 546,900 t-CO2 9/26
50,000 t-CO2 117,000 t-CO2 4/12
50,000 t-CO2 116,000 t-CO2 5/7
40,000 t-CO2 75,000 t-CO2 2/5
0 t-CO2 10,000 t-CO2 0/1

HF) 1-ILSyNRIE I~ (BER : 2021€2819H)
https://japancredit.go.jp/updates/&h=Z#AH/ERK
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BIMHIECDONT

o IR, EU-ETSOMMAEA R ZRFRITENTF/tCO2LNILTHY, IRZRMIRICLBKZRFIB O T4 T A
T3,

e ExplicittImplicitEEOENERTO7ITO-FHIREEVSFRHD T . ENENOFIETEDLSICAIED TS

N&33ELTVSH, BIEEEZ DL R— MCBVWTEDLIRBERIBBEOW BN E RSN TVIHESTE
HAELTVG

h—R>
T4 TR

mH‘J (Explicit) P =HS|

h—=IIT34559
=i (Implicit) 2

h=R>T34309
129—%)- é‘:[*l;_‘t
h=>I34559

BETEEE %

P REBMBRRIB(CXIERT 5y NIA— ATERISEILARIRTIA— A | ERHLEEIE (20178F4H26H)
https://www.meti.go.jp/report/whitepaper/data/pdf/20170426001_1.pdf
Copyright (C) Mitsubishi Research Institute, Inc. 126
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® MIREBDIPHLENTROAZVEU-ETS (¥920
t-CO2) Offitg(d25K)L/t-CO2
> 20174FELEFTE5RIL/t-CO2ZREIARRRL TLVA,
MiBIAFE S SREFFEAZRV T SIEIE
(MSR) EARER. fiiAgH EFUIZ,

® EUIBNTEREDKRFHMNESNDE (RII—FT>.
4> R J32025%) M EU-ETSXSRAEES(ICD
WTIEHEIBEEEREINTWS,

HPT) World Bank “State and Trends of Carbon Pricing 2019” (20194 6 A)
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Liechtenstein carbon tax
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Estonia carbon ta:
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aine carbon tax, Poland carbon tax

EUETS 25

Denmark carbon tax (F-gases) 23

Slovenia carbon tax 19
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Saitama ETS, Tokyo CaT  ©

Shanghai pilot ETS, Hubei pilot ETS,

Singapore carbon ta
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Mexico carbon tax (lower), -
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T 24 UK carbon price floor

Alberta CCIR,

23 Alberta carbon tax
Ireland carbon tax
Korea ETS

17 New Zealand ETS,
Spain carbon tax

Newfoundland and
Labrador carbon ta
15 Canada federal fuel
charge, Prince Edwar
Island carbon tax

11 Beijing pilot ETS

Switzerland ETS,

d

Colombia carbon tax,
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5 (Chile carbon tax, RGGI




CCIDDANX=>

CO2 price
(€/tCco2)

CCfD strike

price=
100€/tC0O2

Current
ETS price
= 25€/tC02

Annual payment to producer =
CCfD strike price - annual average allowance price
x (benchmark CO2 intensity -

breakthough technology CO2 intensity)

x annual production

CCfD (Carbon Contracts for Difference)

o (RRFRINE(CLDVI— 2B EKETRILIDLDDTAT 7o
o JOTI/hEMEN. [FRICHEUIRRMARBKEEL THIE TR R MARKEDZEEE | x
MERZFRIREICLDCO2BFEREMALRD D I x [REIE (AESERE) 1Z2RITES/Z 05,
> IRDE, IRETISMFET DIENFHRDL .

o REDEKFRERZXIREVIFIT-CIDEFALIDL A,

If CO2 price above the strike price,
the differenceis paid back to
treasury.

As price of EU ETS rises over time,
average annual payment declines
to zero. The tighter the ETS cap,
the less expensive the mechanism
becomes.

Time
2035

HPfr) ICAP, Carbon Leakage and Deep Decarbonization (20206 A)
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® 57V )Z—&(d TEUDYRATFHEUF 15 EHIE IR R EB ZDFAUILEDITH S,

S1&. Tt mOR. MUIEAFBIBHRARCAVSNS 5 i,

o SURZHHEFCDOVWTBEIF—71BFEHOEENRERIFEINTUVIN, KRREE—DEFFELTRIED T
SNTHD. BEE(FLLT D@D,

> ELERFOCO28EH=10.95t-CO2//K =& &L LU T

> JKEBFRICAVBENENS50MWh//KZR=REL BUF

> IKREE(FRENZBHOBERFRENRED FFDHIY /Z—E# (100g-CO2/kWh) T

599 )2 —MAIZEHITE - FHHIERTE(CRE I SIS

20184 2019¢F 20204 20214 20224F 20235
58 68 128: 38 6H 12R8: 3H 9H 124 68 124 12H &
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oS58 : e38 :{EIF e128: O EM : ecE18 :
ZEe 4y | REE DU EERAR Az SRR RO
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EAE i |§§¢ e 128318 : 128 : /&
s : ¥
e SRR FE SR ]
EEARIR
e 128  :
o LPF (B
| niEZ B (BRI

MIsEEs | | oankl

I 155 B ;ﬁjﬁ%gw

Rt ZiHEIE
Rt

(Y9 Ee ®9A :
A [SEZHEA o
TEGE=L ISR EED TEGEENET
DERTEEER
o A4 INTPA SR TIINTA—1 Ar) IBiEA 4l o RTS
= 25+ TATT. T ATV A= g=:: al _~ ~N W
il #1258 : TEG. @68 : TEG. TrtdoR. || DKEERITEEER TSI | P RS \/7) 2SSl
2 R Tt ap—n | EMSEEIORER e IA—=LIEUADY )=—HIE |
[SEZE@EG) . OITI=aL o
o—#5 )i~ LR=LI2M1= | ¢35, (BIER : 202047H308)
LR POLE. > T BLIU] L TEG, it http://greenbondplatform.env.g
Ti—B)wonE B« 4-F)Iy EOnTE -
ES I05E 0.jp/pdf/taxonomy.pdf
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MR
EUDFRTZIRBENECO28FH R HI (REGULATION (EU) 2019/631)

® 2019F4H. FEEOCO2HFEMB OLREN TSN, 2020F1 A LOFED.

® 2030£F(CHRAET37.5%HIR. /N AET31%OCO2HFHAIR (WINEARFENR-R, 20214
b)) Z&RBAITVS,

o NSMEMFEEVTRIEAARL (JNAARRRL e-fueld) [FEIRESNTORLVERR,

e JHITEFSEIL. NEDCHSWTLP (Worldwide Harmonised Light Vehicles Test procedure) (CZ
&,

® |CA (RENSEELTOFHCOHBFLE) BEFEDAIEEMZ2023FF TITARET

(#2) REGULATION (EU) 2019/631 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17
April 2019 Articlel Subject matter and objectives

3. This Regulation will, until 31 December 2024, be complemented by additional measures corresponding to
a reduction of 10 g CO2/km as part of the Union's integrated approach referred to in the Commission's communication
of 7 February 2007 entitled ‘Results of the review of the Community Strategy to reduce CO2 emissions from passenger
cars and light-commercial vehicles'.

(FREg)
5. From 1 January 2030, the following EU fleet-wide targets shall apply:
(a) for the average emissions of the new passenger car fleet, an EU fleet-wide target equal to a 37,5 % reduction of the
target in 2021 determined in accordance with point 6.1.2 of Part A of Annex I;
(b) for the average emissions of the new light commercial vehicles fleet, an EU fleet- wide target equal to a 31 %
reduction of the target in 2021 determined in accordance with point 6.1.2 of Part B of Annex I.

HF7) REGULATION (EU) 2019/631 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 April 2019 (B&H : 20204883H)
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0631&from=EN
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® 2018F128ICERIRENICEUBANIEEIRILF—18T (RED) DEfEThR. 2030FFTICIRIF—HE
D32%ZBAERIEIRINF—EIT3EENRTEINTUVS, KEABEAOHELE1-($2023FLEN TV,
> REDI TXEBIEZEFEEEINTORL (2021FLF. 02020 EHEEZ FEISRVENKRHSND) .
> ERTOEZEOM, EnXAMRE (2030FFTIC14%)  AFIA (FX1.3%UEER) (OVWTEEESREINS.,
® RED I T(IE&HDBh o, [J-2KERRE(CHIIPZBETREIRIN T - 1 2EE.
® HEAMBHIOWTIE, ST BY) A ABARL, ESREL) CA AR | 2040/ CA AR BIRER. BIRK
NI (FoERL A AR, 20t/ \A ABRRH(I/ A AT RDBED) S
> RO BIRKREEOI(vIv— NOTSDECLZERER (FTERK) Bh7> N3,
o HFIRACOVTIE NAAYR (BUARIK) KA AR KIFE. E—MROTREE (ZEREL, iz
F) | BR-AR. BIFRKEINR,
> BFIEEFSATHEIREE2015FFRT18.1% THN. RE/NAANVAREDEUR/NAANANE0%EXRFZ LD,

S AR OTEE B FBEIPIOB IR BEBAR (20156)
J\A ARRIE : oo o

== Biomass (liquid)

SR A AR [RRORED T MBS XICECHDED (RBEPR, TKE 0
e REEQFEZRY), FEEMm. BWIIEmAEsE) T AVU>-
OB LV TEALLRTHIRA D1y MARITEER
aTEdb0

TEREN( AR B -AEFEHREROEDT. AV -EHEORBELTE
ALLRICHIRNHD, STy MARHCHEETERVED

ZOM/ARE  FERPREDI MEEXCEEHARL. FERYPIFRAR o e
2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015

HiFf) DIRECTIVE (EU) 2018/2001 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 2018 on the promotion of the use of energy from renewable sources

HiFT) DIRECTIVE (EU) 2015/1513 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 9 September 2015 amending Directive 98/70/EC relating to the quality of petrol and

diesel fuels and amending Directive 2009/28/EC on the promotion of the use of energy from renewable sources (FI&H : 20206£108520H)

HiFT) Renewable Energy Progress Report (2017) (RZ5H : 2020410820H)

ent

Biogas

|
@
o

w
o

== Heat pumps

B
o

== Geothermal

w
o

Solar thermal

Millien tons of cil equival

(5]
o

mm All other renewables
(renewable waste)

-=-NREAP trajectory
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EWD#HA TULBCOURSES0YIJIO—- I ADRAFEICL O TESNBEBEINDEL T, KRR ToREXILIT,
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it8 55 % it 0D B S SRR
RISHRICHMER DS EVE R T BT R B AR50 80 560 0D 5 o R L 0 0 - R 7 £ T B 52

% BHARSSEL. 2030E A TOEMRILIZHAIT T, COURSES0LTTOO— R E D EFHH B SR TR EHE
BHITWS, ChoOEMNERIESNIEE. RAERIL—LDCO,BEEED 10%AIFENHFSN 5 (CCSHEE
= . = o (4 A B . BEIEBIEEN, BHMICLEEN L BANEEDEREEZ DN B0, BIFERIREL-IE B LR
Kt BaFE LAL. ChdORUIAEH TR AU BEA BT ESBELALICEET 5oL TET. ThotBal B
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SHBRBOTALF—F v 7ELTRAR. BESN TR EARIRES S, (R RER T D% D BE = Fi
AShBKFEZ. h—Ro7)—THAEEELY . RMRERBEEEZLE M LD, F-. CCSEMIZH T
£, X8 DCO,DER ML B REMDBISEICMNZ . COEDBHORELHLBEM . EHT A OEFMEED
TYFHE  BRNEEBA - REORERIC A 2DENDS,

BMOBITH T HEHRR 2020 2030 2040 2050 2100
e FfrW?Ki(C%g‘i?j;fﬁfaﬁvg?gﬂiﬁitt$7w7 -
KFRTHHE BREFALELKISE TN S BA
ccu BlEHZRDSDH—KN AL BA
ccs BI&H RN BOCO2EIR BA
HLBEREL TORMRAE 2020 2030 2040 2050 2100
)R R kR e, RORRS i
H—HRo T —KkE {EaRM K EKFEOLE ik - PREBHTHR XA
gesxoy HSBREORS BRRE. 1o ryeTs %) | A
/\)/ ﬁ\fﬁ[’a%%on & Steel Federation © 2018 The Japan Iron & Steel Federation, All Rights Reserved. 19

HFr) BARSKINER [COh—R> - AF—IAOHEL ] (BEH202143H29H) https://www.jisf.or.jp/business/ondanka/zerocarbonsteel/documents/zerocarbon _steel JISF.pdf
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Figure 4.11 Global CO2z emissions reductions in the iron and steel sector by mitigation
strategy and current technology maturity category, 2019-70
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@ Material efficiency oTechnology performance oMature = Early adoption
O Electrification = Hydrogen i
= Bioenergy m Other fuel shifts B Demonstration B Prototype
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Notes: STEPS = Stated Policies Scenario. SDS = Sustainable Development Scenario. CCUS = carbon capture
utilisation and storage. Electrification here includes only direct electrification, primarily via conventional
technologies, including shifts towards secondary production and electrification of ancillary process equipment like
pre-heaters and boilers. Hydrogen here refers specifically to electrolytic hydrogen, while so-called blue hydrogen
(via natural gas-based direct reduced iron with CCUS) is included under CCUS. See Box 2.6 in Chapter 2 for the
definition of the maturity categories: large prototype, demonstration, early adoption and mature.
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Figure 4.12 Global steel production by route and iron production by technology in the
Sustainable Development Scenario, 1990-2070
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Notes: STEPS = Stated Policies Scenario. SDS = Sustainable Development Scenario. CCUS = carbon capture,
utilisation and storage. DRI = direct reduced iron. SR = smelting reduction. BF = blast furnace. Commercial BF
includes traditional coal, gas and charcoal-based blast furnaces, with and without top pressure recovery turbines,
without CCUS. Innovative BF with CCUS includes blast furnaces with process gas hydrogen enrichment and COz
removal for use and storage (for example, as being developed by the COURSES0, IGAR and 3D projects), including
CCUS retrofits to existing blast furnaces and those newly installed over the coming decade. Commercial SR refers
to smelting reduction without CCUS (COREX and FINEX). Innovative SR with CCUS includes application of CCUS to
existing smelting reduction concepts (for example COREX and FINEX) and novel smelting reduction concepts with
CCUS (for example, as being developed by the Hisarna project). Commercial DRI includes gas and coal-based DRI
without CCUS, including that which has a portion of blended electrolytic hydrogen. Commercial DRI with CCUS
includes gas and coal-based DRI with CCUS. 100% Hz DRI comprises fully electrolytic hydrogen-based DRI (for
example, as being developed by the HYBRIT project and ArcelorMittal in Hamburg). For further details on examples
of projects developing these technologies, see Table 4.2.
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