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IPCCOREEZITT, £ BEHEEFRIE(SSPs: Shared Socioeconomic Pathways) % %
(SSP1~5D5FED L F)A) . SSPSDAN) =S A VISR EEMNG I FIAZEREL TN S,
AW TIE, ZOR, HEIHLESSP20D#H EREF L FUAEEE

[{5%)
| 2030% | 2050% |  2100%
AOUEA) 83.6 (81.4-85.9) 92.1 (86.1-100.5) 93.1 (70.0-127.3)
GDP (%./ %) 2.7 (2.4-3.1) 20105~] 2.2 (1.3-2.8) [2030~] 1.4 (0.6-2.2) [2050%~]
HMEEE (BN) 19.0 (18.8-20.0) 20.7 (19.3-22.7) 22.7 (14.7-26.5)
AVNEER (BEhY) 41.0 (39.0-43.0) 43.4 (38.5-46.6) 44.1 (29.4-59.1)
EERBMOREIETE (Jp-km) 30.2 (31.2-37.3) 60.0 (56.8-74.2) 83.3 (66.8-88.8)
[BX]
| 2030% |  2050% |  2100%
AQ{EA) 1.18 (1.16-1.26) 1.02 (0.96-1.22) 0.84 (0.47-1.05)
GDP (%./ ££) 0.9 (0.7-1.9) 2010~] 0.4 (-0.1-1.2) [2030%~] 0.4 (-0.9-1.5) [2050% ~]
M EER (EhY) 0.88 (0.81-0.97) 0.94 (0.73-1.11) 0.84 (0.45-0.90)
TAVMEER (BLY) 0.53 (0.50-0.68) 0.43 (0.31-0.75) 0.39 (0.23-0.65)

E RO RE#IETRE (JEp-km) 0.77 (0.69-0.85) 0.64 (0.61-0.82) 0.61 (0.51-0.70)

) FEMAIL, SSP1~5FTDU A DR, BH . TRIILF—FECEEENERFETILTREMICFHTESNS,
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Research Institute of Innovative
Technology for the Earth

— A%4f-YGDP | HDD6°C #HEL-YEE | CDD22°C L) AR
[1000 USD/capital E= ==k
[toe/household] [toe/household]
2020 | 2050 | 2020 | 2050 | 2020 | 2050 | 2020 | 2050 | 2020 | 2050
=P 42 69 39 19 0.343 | 0.301 136 195 | 0.064 | 0.143
XE 42 66 281 182 1.189 | 1.073 | 349 438 | 0509 | 0.618
xEE 29 42 274 174 | 0.959 | 0.871 1 1 0.000 | 0.001
ISR 24 38 184 130 1.069 | 1.058 44 68 0.028 | 0.056
FAY 29 44 583 466 1.057 | 0.991 46 67 0.010 | 0.028
13)7 18 27 94 59 0.718 | 0.757 | 170 246 | 0.024 | 0.203
RE 22 36 586 454 | 0.471 | 0.472 180 247 | 0.047 | 0.204
HE 5 13 199 129 | 0.218 | 0.425 | 307 378 | 0.074 | 0.132
AR 1 4 1 1 0.031 | 0.031 | 1828 | 2031 | 0.061 | 0.174
¥ 7T 12 18 1 1 0.001 | 0.001 | 2500 | 2748 | 1.407 | 2.268
Ao 7 13 1 1 0.036 | 0.036 57 203 | 0.059 | 0.086
I5TL 4 11 1 1 0.000 | 0.000 | 651 789 | 0.119 | 0.249
ALy 3 7 2162 | 1970 | 1.270 | 1.561 213 307 | 0.056 | 0.066

¥ 2°CF)A (>50%FER) : 2DSDIBE
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BEIEEHIOX FOBEE  BEERTBREF VA
[N EAE]

1 2015 | 2020 | 2030 | 2050 |
EXRBAREHE 170 170 180 185

NATYYRE(HY)Y) 210 209 202 201
TS5 L nNALTYyFE

. 270 248 219 210
(FHVYI2)

MESBEIE(BEV) 311 305 265 225

R EHhEEE(FCEV) 598 514 388 244
BRT) FAE

[REIFERE]

TERBEAMRBEENE
NATY)YRE(HY)Y)
TS5 AL\ T)yFE

(HYYY)
MESBEIE(BEV)

PA¥Eth 5B B (FCEV)
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[H B2] Masanet et al., “Recalibrating global data center energy-use estimates”, Science (2020)

Historical energy usage and projected energy usage under doubled computing demand

Doubled demand (relative to 2018) reflects current efficiency trends continuing alongside predicted growth in compute instances.

Major end-use category Data center type Data center region
Global data center @ Servers @ Storage @ Traditional Hyperscale @ Asia Pacific @ CEE, LA, and MEA
compute instances Network © Infrastructure Cloud (nonhyperscale) North America © Western Europe

|
20 | N

os [ -
demand
| | | | | | | | |

0 200 400 600 800 1000 O 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Global compute instances (millions) Electricity use (TWh/year) Electricity use (TWh/year) Electricity use (TWh/year)

CEE, LA, and MEA, Central and Eastern Europe, Latin America, and Middle East and Africa; TWh, terrawatt-hour.

« HRDTF—EREUE—NDEHHEEBEIF20104FI2194TWhTHY. 20184E(Z1F205TWh (R L4k
DENHEEDH1%) I2EMU=LHE, RBHOHE AR I X IE+550%27E21=DIZH L,
ENEHEEILX+6%,

s IRIX—DERLEDELERIE, —/N—FEL, REBEY—/I—t. RFL—DF54T5EE
"BEREIL. T3 R2—A0I75DHZFE, b—N\—214TDEIL

s BEEFTRET—IEVA—ICEIBNHEHEDODEMIIZFEEREIAGNVEHTINEZH, FEICH
(+TIE., BER#HB . FRBHFAOLAHNRE ., ANET—IMG-ETUVTREDDOER, LLVoT-
BURIAEHDITHLEEICHSESATINVS,
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[H#2] M. Koot & F. Wijnhoven, “Usage impact on data center electricity needs: A system dynamic forecasting model”, Applied Energy (2021)

Scenario 0: Baseline Masanet et al. Tl&., T—2t>42—D 45}

Data center energy consumption per year =) o 3 > ([ A
Sensitivity analysis (10,000 replications) - Scenario 0: Baseline model —CZ\E”&I#’“)[/jF ( user-to-data ”
st center” and “data center-to-data center
IP traffic) & & A TLVELEBIERELTLS
800
700
99% Confidence interval
600
95% confidence interval
500 75% confidence interval

—e—Simulation results - Median
400

B Masanet et al. (2020) - incl. traffic
300 = —— Andrae et al, (2020) - expected
Andrae et al. (2020) - best
200 L o & o & o e o ] & —&— Andrae et al. ( ) - bes

100

Annual electricity consumption (TWh)

0
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Year

Sensitivity analysis for all data center electricity forecasts.

Data center Scenario 0: Scenario 1: Scenario ( All |

electricity Baseline Moore’s 2: IloT scenarios .

consumption law I combined I .L\—Td))fﬁll %E &
(TWh) I | loTILEDIVE R—

Number of 10,000 10,000 10000 110000 |1 23V FIFTDET
replications I | AadIEalb—i3ay

05% Lower bound  266.75 326.22 32286 | 34325 gkmm

Median 334.26 445.03 382.00 565.87

95% Upper bound ~ 421.59 712.63 489.17 | 103127 |}
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Masanet et al., %> Koot et al., Base
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tive

scenariof>F )7 (median) 9> F+1)#
BHr—R s r—2R
HR =P HR B
20164 286 TWh/yr 21 TWhl/yr 286 TWhl/yr 21 TWhl/yr
(EBHHEE) (25,000 TWh/yr) (1,050 TWh/yr)
TRt A—5 1.15% 2% (8 7E) 2% (38 7E)
20304 (+0.8 %lyr) (+4.9 %lyr)
321 TWhlyr 24 TWhl/yr 566 TWh/yr 42 TWhlyr
20505 FERE-F FERE-F
(+0.8 %/yr) (+4.9 %/yr)
377 TWhlyr 28 TWhl/yr 1497 TWhlyr 110 TWhl/yr

= COENEATE.
B —XT NEAHEE:+83 TWhiyr

X BEER, hEr—R, By —ADEEREE3.2%/yr, 1.6%/yré&8ELTL =Ht, OCCTOD
LERUVHBRBCEDOFTEETE (20255 F) S E (2, 4.3%/yr, 3.3%/yr& L HEIE,

Optimistic/—X Modest7—X
5 =P TR =
20304 190 TWh/yr 6 TWh/yr 670 TWh/yr 24 TWh/yr
20504 3000 TWh/yr 110 TWh/yr 16000 TWh/yr 500 TWhlyr

- = — & Eﬁm i
% - 22

Koot et al., Combined scenario
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Japan Worldwide

2018 2030 2050 2018 2030 2050
Core/Metro Traffic EB/Y 106 1,900 | 223,000 2,400 39,000 | 4,640,000
Radio access Traffic EB/Y 10 200 21,000 264 6,000 | 714,000
Power consumption of As is TWh 37 190 21,000 570 5,000 650,000
ICT infrastructure Modest TWh 37 44 1,100 570 1,300 30,000
Optimistic |TWh 37 13 200 570 400 6,000
Power consumption of Asis TWh 14 90 12,000 180 2,600 | 390,000
Datacenter Modest TWh 14 24 500 180 670 16,000
R gpimiitic_ TWh | 14 6 110 180 190 3,000
Power consumption of As is TWh 23 100 8,800 390 2,400 | 260,000
Network Modest |[TWh 23 20 600 390 640 14,000
Optimistic |TWh 23 7 100 390 170 3,000

»w — M
) JST (2023) *vhI—RE x6 ERAT7IVERFZrY FO—VHEEHTA
Japan

Year 2018 2030 2030 2030 2050 2050 2050
As is Modest |Optimistic] Asis Modest |Optimistic
Radio access traffic EB/Y 10.0 200 200 200| 21,000 21,000 21,000
Power consumtion of access network TWh 18.0 80 20 5 7,000 440 90
Power consumtion of wired access network |TWh 25 ey 0 0 4 0 0
Quekcansumtion.af adreless accas s.aaiad 75 17 5| 7,040 440 90
BET V)T EMBDF 71 16 4] 7000] 340 70
Power consumpion of base station hardware |TWh 12 71 41 18 7,000 1,700 700
JST 2030 ﬂi a EEF ﬁﬁ (i N "5 I * a Hardware Packet processor |TWh 1.2 7 2 1 700 40 7
ﬁEEj{%(EﬁAfG&‘L} . %jj;‘ﬁ% Power amplifier TWh 8.3 50 35 15 4,900 1,500 700
EDEREHELTNSECAEH- Optics TWh 12 7 2 1 700 70 7
—nglzmbﬁ‘ﬁbb\bﬁ“ J:UE%a)zoso Others TWh 1.2 7 2 1 700 70 7
< < = Assumed power Packet processor 1 0.3 0.10 1 0.05 0.01
z;;%g&% ;JST—;%) 15:;;—‘?%{07) consumption efficiency |Power amplifier 1 0.7 0.30 1 0.30 0.15
Optics 1 0.3 0.15 1 0.10 0.01
ﬂi" *“J}*'j-@%j] Ea)ﬁiUJZU Others 1 0.3 0.15 1 0.10 0.01
HREFVEHEIL TS, System architecture 1 04| 020 1| 020] 0.0
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i #2) Schneider Electric, Digital economy and climate impact (2021)

[1:BEF v 7 RMBREE.0LL L2 DEN GRS

Electricity demand IT (TWh) 2015 2023 2030

Compute 114

Storage 16 [3.9]1 18 108
DC infrastructures 179 209 242 280
Fixed networks e 160 211 239

Mobile networks IB{E T+ 7 EMBEE g4 [1.0] 87 135 409
IT devices use PC, ATk, 2T vk F 195 178 171 144

\* Network equipment use 83 117—3.2] 143 229
_Y|oT devices use  RAYFUH NT . wifi)L —4—% 30 70 98 290

TVs and peripherals use TV, TVE Q3R 498 456 433 387

M 38 K B R Device manufacturing 509 527[6.1] 577 759

Total 1,782 1,935 2,198 3177

—ERISTD NV F ) —EDEFENTRBRGHSH

Sh TS,

vV N =D LRBAREN, BEXYITERBREL, EOMRYET—IDORBETORTEDLEIX, 1:3
BELEREIN TS, (USTIE, 1:1EBELLE>TEY. ALEBFYITERBOFTELENTD)
vV AXETH, BEXYITERBEOBEATEDBRUL, EDf, RYFT—IBAFTEDBULYDLREV EHET
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[EAR]
o PRMERH (AR = XAH R = e-methaneZi &)
¢ CCS

[4-/%)LF)
o MRMEK (AR = KAHAR =2 N\MAF2R-FUEZF7 -e-methane-BREE)

[{tZ: 7 oE=7HE]

o EKRHR = e-methane-E&LE

[{tZ2:TFL>, FAELY . BTXEE]

o AHl=>KRHR =2 PUE=F e-methane-BESKHE

[ZDMEX(TERFSEOREE)]
o HiiEHEAH LIFTCEEMLTOVEVDS, V0D IRILF—FELLT. AH>KAR 4
A NNAATRKF"TUE=7 e-methane-BR ZE~ADixi
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m DACIE, KERPMNS5COEEINT S, 400 ppmIZEDBEDIENCOZEINT 518, L BRI
BN RENSDEIRELER, FYKXKSHEIRILTF—DRBE,
m —A.DACCS(IFEFET)ZIT I, BBHHELS,

m COMTHEBITEL, TRILXF—HRHEIC ., BEIRLE— (M), THER(R), RR (AOXE) L
AT TE B (R APV A T8
IR ) THRMEAHER 0 6 e
——"— 2 g0l @m0 008 4 eaurements
e - = 1000
3 25-
S AR 800
o 2.07
s 600
:EZ 157 400
é 1.0 370;‘ .EW 200
2 054 <1 0 ‘
EW: B4
. . 0 ‘ ! : AR:{B#
w8 Climeworks -200 -100produced O  100required 200
o Energy (EJ per year) Smith et al. (201 5)

M. Fasihi et al., (2019)I3(7TADACH I RIILX—HBELHRHEE DM
ARETILDHTIE, Fasihi et al.bIZkBHBaseéConservative 2i85 D FUF D55, ConservativeZiEFH

IRILX—HEER (tCO2) ER{#E (Euro/(tCO2/yr))
20204 20504 20204 20504

B8 (E1k)YATL(HT DAC) EH (KWh) 1535 1378 815 326
{E:BYATA(LT DAC) # (GJ) 6.3 (=1750 kWh) 4.6
#MEKkRELLIEHRFAEREE 730 292

L &5 (kWh) 250 201



K&k, 7UoE-7HEHEEREOREE (1/2) T

LG BT TR ILX—ERinsh 3R

2020 2030 2040 2050
BixARIE 60%
HARABE 70%
K=
INAAIRHTR{E 60%
KERDFE 64% 69% 71% 74% 85%
Ak —IEZE 31%
AR —PE 41%
AR—EME 46% 46% 47% 48% 48%
TUEZT HRA—EzhE 42%
HR—hZhE S57%
HA—-E%hE 66% 66% 67% 69% 69%
KERDFE 49% 53% 54% 56% 56%

FEDERRHBERORETOERTIE, COEURICHESITRILF—BEREEEN TR, Al&, &£,
F2)TUEZTHEIZF BEREHMICHEIIRIILF—HELEEND,



K=, 7T

— 7 SERIERMDEE (2/2)

BB T EREE [million US$/(ktoe/day)]

B
Research Institute of Innovative
Technology for the Earth

2030 2040 2050
ARARE 611 504 456 413 413
HAHRE 459 372 361 350 350
K%
INAATRHRE 611 504 456 413 413
KERH 479 345 267 207 207
Ak —IEHER 657
Ak —HE 756
Ax—ESUE 1133
TFUEZT HA—{EZhE 410
HA—hzhEe 472
=R 707
KER 604 461 380 300 300

FNIEARHBEROBETOELXTIE, COEURERHFEETEFENTLVEL, Bl&E, 5t L.
F2)7UEZTHEICK. BERERDFHFEELEFEND.



KE. 7UOESTEOREBERMORE

A Hu il
| ff® (milionUSS/(ktoe/day) | SHEEN (MWhitoe) |
RKARHRIGHAZY 85 0.36
P& 3 588 1.98

& - gk a5 AR

B

BT $/kW ITRJLF—:US$/toe
ZD TR ILF—:USS/(toelyr) CO2: US$/tCO2
CO2:US$/(tCO2/yr)
&7 283.3+1066.7L ;
IAFS54273 210.0L 5.0L
AR a2 h— 69.5L 7.26+0.60L
S IAFS54273 52.1L 1.4L
22— 4.1L 8.58+0.28L
co, IRAFS54273 99.4L 2.35L
22— 47.5L 1.77L
FRH R IAFS54272 128.3L 3.5L
(BRAZ R a2 h— 35.1L 8.09+0.39L

L : 32k ¥ D EE B (1000km)

*] RAEIC DLV TIL, BEBE IR R EITMBBEETEL TV, M TSV T, EERFIEIIRHE . BB HEZ TN ETNETEL TS,
L BEEEROBE.BEEFLEDIVFEEELTNS,

3 BENATSAODEE. BEEIFLEDIMEZELEELTLS,

v KEOEREEIZHRSIAM ., AERICIMLTOAIENSNERRAFTN I EDMEFREFITIE369%/toeL T 5%, AlEEEL
TWh%,




RRMIBICEIARDIRILY—ZHBEEEDA
wmEPMTFTIFDEZE

DNE21+ET JLIC&AHCOR I E A (i R M) HEAT
SEARSFUA (B 20504 A90%+ tH5R1.5°CHEE)

20404 20504F

=B 410 735
KE 366 359
E:4ES 366 359

EU 366 514

Z Dt 366 359

B {31 : USD/tCO2

I) —EOERBRRTR

SLFUATRTICCOEEZEH

- ¥

HRIRILF—EFETILDEARSIZL SHERT

éjffi@iiﬂ;?ﬁ’t&%ﬁ 20404 20504F
450 A13% A16%
4== A12% A16%
ZELTR(EAE) A2% A3%
TR A3% A4%
WA A6% A8%
GDP A4% A6%
shiE MHLEEE (B F)

HAEEE 0.92 0.94

RERMBEZEEZR 0.80 0.79
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nnnnnnnnnnnnnnnnnnnnnnnnnnnnn

compumpm | THLILAT | mamnnn
=] *9
92 i RS- [US$/tCO2] [billion US$/yr]" [US$/MWh]
20404F | 20504F | 20404F | 20504 | 20404 | 20504
2T | owmokmmmm | — | — | — | — | 123 | 104
wERA 410 735 [+76] [+149] 244 253
[4. BXRA90%F1A]
HRLHET1.5°CEE,
FERA | BREGTEEIIE 454 681 [+89] | [+148] 256 244
NDC+20505 A 90%
TERA 392 749 [+67] [+141] 240 255

X #BFETILDEARSIZE S, BFIT4—R /Ny IR DHEET
1 (EF)IFR—=RSAo MDA RMNES,
2 REWTORAEAR, L. REKEERIIET 202050 ETILHTOENHREREA(X123 US$/MWh
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USD (2022, MER) per tonne of CO2 2030 2040 2050

Stated Policies Scenario

Canada 130 150 155
Chile and Colombia 13 21 29
China 28 43 53
European Union 120 129 135
Korea 42 67 89
Announced Pledges Scenario

Advanced economies with net zero emissions pledges® 135 175 200
e e s e i 0w
Other emerging market and developing economies - 17 47
Net Zero Emissions by 2050 Scenario

Advanced economies with net zero emissions pledges 140 205 250
Emerging market and developing economies with

net zero emissions pledges 90 160 200
Selected emerging market and developing economies 25 g5 180
(without net zero emissions pledges)

Other emerging market and developing economies 15 35 55

7¥1) IEA NZELFUA DR FRMEHEEEIL, IPCCTIEL
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E| [T RILEX—HEEIIEA World Energy Outlook 2023 HEZ

v STEPS (Stated Policies Scenario) IREESNTLVS
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v APS (Announced Pledges Scenario) & EBFFA
ERLTLWASIRILF— [UEISVRAVREE (R
TO.IRNNF—TIOERGE)NFHEREYEASIND

SFUF

v NZE (Net Zero Emissions by 2050) Scenario 1.5°C
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Category

B3 C1:limit
warming to
1.5°C (>50%)
with no or
limited
overshoot

- C2:return

warming to
1.5°C (>50%)
after a high
overshoot

- C3: limit
warming to 2°C
(>67%)

E C4: limit
warming to 2°C
(>50%)

B3 C5: limit
warming to
2.5°C (>50%)

B3 ce:limit
warming to 3°C
(>50%)

C7: limit
warming to 4°C
(>50%)

- (C8: exceed
warming of 4°C
(=50%)
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Type IV: EZhEERH (Type |1 + XK a—5 X1R) 377.1 -22.51 +4, 53 -361
+ BFG oh CO, D[EIUR - FEMELEER (0. 6£C0,/tCS EUR) 30, 0% -0. 982 ~111*
FiFx
Type V: BHEF7—VF (—8., FEFEZ2D) 143.0 -3.58 -623
Type VI: BECZHEXRT—I1F) 174.0 -2.50 -551
Type VII: BE(ERIKAIFET7—H1F) 183.7 -2.40 -513
BESTE (HXKK)
Type VII: ZhE (—#, KESBEBHEEZED) 374.3 -15.92 ~705
Type IX: EZ)E (CO, HEHM. ERXAKHFR7T—IF) 438. 1 -12.12 -695

*1  EROIRIIFT—RARCHER)E -], BUNEZE+|ELTEH.

*2 2010 FRFRDME. BROZFBEXICRFE, BATRLF—BEIHES ., 2030 FEAT 11-0S H-Y ThLTh 26. 4§,
0.47GJ, 92kWh &75 %,



B TatRIZE T HKEF,
| COfHiFEI[ICOMt-crudesteel]

Type llI

Type Il +
BITZ-BAAVHA

Type IV

w/o CCS

2.23

2.21

2.09

j. CO2

w/ CCS
COURSES0
(REBKZFIA)

1.63
(w/o CCStE A27%)

1.61
(w/o CCSLE A27%)

1.49
(w/o CCStt A29%)

IRDAEE

w/ CCS
Super COURSES0
(4 ERK=FIA)

1.14
(w/o CCSEtL A49%)

1.13
(w/o CCSLt A49%)

1.04
(w/o CCSEL A50%)

COURSE50 T & . CO2[E Y = [ 0.6 tCO2/t-
crude steel& 28 FE

Super COURSES0TIL. ARDIXAEZGRXD
70%I(ZHN&EIL . 55Y D 30%Z%E K E (S EH D) THE
iﬁﬁlﬁ%(%@ﬂﬂ@lmbﬂé‘—/\‘%yxnwai) &
EE

Super COURSES0TI&., LEEIZx L. CO2[g]
I &+ COURSE5S0 M 0.6 tCO2/t D 70% (0.42
tCO2/t) &M TE
ARDEAZKRZTRE T S ELEAREIZT BT
HOEFHRFEEDLERTEZEBLTLVEWNOKES
HRTH-OICRELLGTLINEBO KRR &R
BZF(IEEINTILNDS),

Blast furnace, sintering

B
Research Institute of Innovative
Technology for the Earth

79

Coal for furnace, BF, BOF, Electricity (grid)
steel sector casting, and hot rolling
r . Power
Type lli: El?ctnmt generation
22,1 Currentcoke oven | TypelilandIv: | “55KWR facility
GJ I Recycling of | : ':'gh‘ett_f'
! waste plastics | nereecnen 91 kWh
1 and tires ! i~
————— z------1-' (Sophisticated Utility
: 0.25 GJ steelmgking 16 P'H-a; -
. process with many ) eavy
Waste plastics energy saving oil
i Process gases
Ar Hince facilities including | oo 0 g
l 0.25 GJ CDQ, TRT, COG
and LDG 8.6GJ
Type IV: recovery)
225@GJ) | Next-generation Steel product derived
coke oven (Larger scale from BOF steel
capacity plant) 1 ton of crude steel
eqguivalent for each type

Fio. 4. Assumed enerev use of hich-efficiency BOF steelmakine (type 111 and TV).
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vV EERERSORECEVT. AR TRRATR(ERZSR)FEFHA

v IKFEEETHKIRHEKRIZRELE-TOERTHS (EEEESR)

v DNE2I+TIRIKFEEERHEEOHETOLRICNZEBF-BREEEFTOIOER—KXEEHL
ETILE [EXRE:438.1%/(t-cslyr). KFHE:12.1GJl/t-cs. ESI/HE :695kWhi/t-cs]

v 201 EH G, FIIRER - ERTEESEE

XARHAZFAL-ERETHKORKTO R DH KEEZFALE-EZRETHEDOERIETSUDH

Flue
gas Nagt;z;al Process gas system
Top gas

scrubber

Iron oxide

Process gas
compressor

Shaft furnace

Reforme ruel

Main air  Reducing gas Bas
blower

Reduction & Carburizing
Fe,05+3C0—2Fe+3CO,
Fe,0;+3H,—2Fe+3H,0
3Fe+CH,—Fe;C+2H,

Natural
Gas+02

Hot transport

Natural
gas

Ejector
stack

Heat recovery
Combustion air

e [
MIDREX® Plant in Hamburg, Germany to demonstrate the large-scale production and use of

: Briquetter | i
Eﬁfcfgénirfggfzm CBOF:L, ’ ;;’:n Direct Redticed Iron (DRI) made with-100% hydrogen as the reductant. PHoto: AtcelorMittal
CH +H, (5—'C0+3H B Electric arc - =
2 furnace
DRI Hot transport vessel
storage  HBIstorage HOTLINK® ; .
https://www.midrex.com/

J. Kopfle et al. Millenium Steel 2007, p.19 https://www.kobelco.co.jp/releases/1201993 15541 .html
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HAIRILXF—EFTETILDEARS

(Dynamic Energy-economic Analysis model with multi-Regions and multi-Sectors)

fyTE O BEREDA—ILERNATYTRIRINF =V RTLEDA—ILOHMEETIL
BRMERERELET IV (HRALEDHESARKIE)

ETILE M 21t PEFT(HREILFRER 105)

tH R ihis 5 F) - 18315, 45 I
EIRINF—EXSE: 167 B(BITRAM-EBRNMOREEEZER[7—IVMAEE]D

IRILX—5E: EAREHICETE, —RIRILX—8IE, ZRIRILX—4FE, (IEAFET D RKEAED
FDIRILEF—HEHBED/INIUT)—DEE, )
GTAP (Global Trade Analysis Project) EF )L T—3R—X[ZE T, BN YIREZELEHIRE
EEHEEEZARLE-ERFE -
HIRIEENS, R LT YT ELEI RV —D AT LED2—IL

v REATYTHICIRILX—HEHE M (REENTF) . COEUN - FrERTEET IV

v —RIPIIE—HEE: SFEHEEETIVE (BE. RHB, KRBT X, Kh-#hg, Eh, KBk, /N
14X [RFAH)

v MWIEOURICIRIL X —BEYARFEETIVIE (R TRILX—{E4E -FrS Y., EX-E
B TRILX—(IREE, Ch XTI RTEFES1—ILEUVD)

v BRIRIIX—HE: 4BEEZETIVE (BFERE. wERE. [ERE. Eh)

BFOIRILF— RESERRBRORFINFICLFRASN,

+ T. Homma & K. Akimoto(2013),” Analysis of Japan's energy and environment strategy after the Fukushima nuclear plant accident *, Energy

Policy 62, 1216—-1225

o AEM(2020), B DGR THEIF—EFEZIELS /Y IGEEFEMIZHTEEEREICET B, TR/ILF—E)R, 41-5
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4Ix () B. BLRONE BE®) O

VEBOEIR(HEN E,. BEEOHEX., UTOLSGERICET

EHMAOELETEELY SHMOEES (2019F) DI RILX—REA (HEBEHY., L.
GDPY-YDHBBRIRILX—HEEE)IZ. 2040F 1 L<IF2050FEDtHFH#HE LLIIGDPEELT]-
HLOTESR (RESM :HHHFH, X755, EX5F:GDPFIA) . BifEEr—REMRER (R

EEICHY).

BEEER. ZEFQMIF)LTHOEBLEENOLERFITBRIRILF—HEERTESR

LB REHEE O LR ORBEOBBORRIINGEISRILF—HRREICH->TELHIEIRHR
THAH. BEEHIRILE—HEDRE (AEED DR, [(BHEET—RAOBHEEE+EILE) -
R—ZAFAVEHEOBNTER], REMBITHSITRILF—NEHEMNREL., [R—RS1VEFD
ENFTEE—HHAIRY FIA (RRMEEE) OBHFEEILLTER

RESAICHEWLTIE, 3li&. PVOBRHEESD . ADIROBRHEESTOREENSDEMMEE

2019FEH T (REGL) BERKDIRILF—

$our— FRFEL (BERIFER)

NEZAELTRT
HBPFAATOEERBECHIFIERL
1 DELRIZHESBHAREE (BIEE)
EHEEE {\r

DNE21+(2°C./1.5°CH TR

— BEMIRLY—

PERXELIR
DNE21+DAR—R 54> (i R il+&
ETO)ROEHEZHES

2°C71.5°CEEIZH 1+5 R FMH&I=

SFUFBOEHESH KBIRILXF—ERER

2019

2040/50



& 2> o = SFIEMNE Rl
LTx (4BH) B. BLEORMEE

[EHFEEDFESFKHE]
ED FD \
ED = ) X ACT X ACT ABF1EIEICEE, F2EIEBRERIRILI—FEIZB T8I ~EE

ED: ENFEE. FD: MERIRIILF—FEE, ACT EFEE (HHHHLLIIGDP)
URBRDRZF., TR FHMTEETr—X (2019F &%) . BL.- RA—XS1/ ) F (FRMEED) . CP: HEHHEIRI A

[EtEDEE]

e EDcp EDrp
Electrification = — X FDcp TF=CPORINELEDEA
FDcp FDpp
) FDIL B B F1) 7 (CP) £ RIFI LT, FDERME TS —R (TF) &4 5 LA AR O TEESALL,

[ABHEDEE]
= EDrp — EDpp = Z2TF o
BENFEERDEIL: rF ~ EPcp = Fp X FUrp — FDCP

CC CEEIDIEEBNEICK, BEICLIBENFTEENEAIENEEN HhOREBELLGY—FMLHBEIX A AT EE
2hY, LEETCP—RZEHVM-FDTCEELI-BILEZELEIKILET. BB NIRRT EELT -,

L X FDp

EDrr
4XEBNHE: (EDyp —EDgp) + Electrification =
FDrp

BE.BAEHEF. BT —ANWBAR—RSAVFETHOEEMIRILF—DNERENRE, RFBMEIZLEEI R
RICEIZHBETES,
REMEDRICKIEIRNR: EDBL - EDCP

L x (FDrp — FDcp)
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