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mE W 20185 (C(£14TWh, 20504 (C(£12000TWh (“As-is”) . 500TWh (“Modest”) . 110TWh (“Optimistic”)
B ANRETTE “Optimistic” OT-A%RAL. T-I VI HBEBHFRRN 96 TWhIEINT 2L BE

Japan
‘Year 2018 2030 2030 2030 2050 2050 2050
Asis Modest | Optimistic] Asis Modest | Optimistic X
P fraffic B 0.7 11 11 11 1.400 1.400 1.400 10,000 +—Ag Is - 1 2000
power consumptions of data centers. [TWh 14 90 24 3 12,000 500 110 _'___.-“
power consumptions of servers basic task TWh [ 30 13 3 3,500 229 39 - . -
Al task [TWh 0.7 16 4 1 3.000 97 14 — MUIJLEI _,-"--.
otal Twh 7 46 17 H D 330 50 = F__,.--"J
CPUs basic task [Twh 1 20 7 2 2200 75 24 '3': 1,000 —a—Optimistic -
Altask Twh 05 12 3 1 2300 37 [ — - 500
total [TWh 4 32 10 2 4.500 110 30 'I::‘
memonies basic task [TWh i 7 4 1 590 116 9 o
Al task [TWh 0.1 2 1 [ 340 44 3 a: 100
total TWh 1 9 4 2 1,200 160 12 5T
power supply etc |basic task TWh 1 3 2 1 410 38 e
Al task TWh 0.1 2 1 0 400 16
total [TWh 1 3 3 1 810 34 9
power consumtions of storages Twh 2 20 3 1 3,700 110 10 10
power consumpfions of switches TWh 0.1 1 1 0 70 9 1
power supply, cooling, etc TWh 5 11 4 1 1,500 20 20
Assumed power consumption CPU 1 1 05 0.1] 1 0.13] 0.0}
efficiency accelarators{GPU etc) 1 1 02 0.05] 1 0.01 0.001] .I
memaories 1 1 0.5 0.2 1 0.13 0.0
Storages 1 1 01 [E T 003 o0 2013 2020 2025 2030 2033 240 2045 2050 2053
switches 1 1 035 0] 1 0.13 0.008]

12 BAT—2 25— HRENEE (TWh)

HFF : JST-LCS (2022) [ERILHEDERAIRINT—HECSZ 2 E (Vol4)]
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(2023) [FY5)VHBEESHHERIVIFZHTE (ETHR) OREEK]

RIR (2019%)

B 107 2 0 60 AR
ERREL) o9 3.8 - 3.8 KW/
/IJ:-JE B
ENHBE"
(E ) 8.7 0.7 - 19.7 Twh
ENHEE"
Zo) 19 0.2 - 4.4 Twh
Ch 110.6 0.9 |—| - 24.1 TWh
+12.6TWh

“1 PEBEILNS - REVH 5 GERERIRNT-OERIERRT -5 |28 E(LRE

*2 BREIE100%L LTEH
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B ORFEQFEEREZDIAICSOTYYIVITI\OE E B (SEINMERCHS

= B A£EMRALOED, BICRERVYIVITN\OEESENASIEEMLTNS

B AR CEVVIVITINDERSECBEN YFCEIDEEESEHET L. BIRCIHOTEHREMERDTEIEERER.
FEREZEDEHBEENLIRKNSH16.6TWhIENNT B EE

- IR (2019%) 20504
e BE BE B BE B BE BE B
= 125mmELF 150mm 200mm 300mmId E 125mmELF 150mm 200mm 300mmId k£
0
YUIYITN 298 961 2092 4200 0 904 4069 12306 Hik
dES

BHRENR 0.0027 0.0021 TWh/ 14
BHNES 0.8 2.6 56 12| — | o 1.9 8.7 262 TWh

+16.6TWh

*EEREES [EESEMETERI02012~2018FE0O M Y FEECEEROVYIVITNEEEN2050EFTHR T2 TE, =120, ER125mmIUTOYYIVITNHE/IMBRICHY, 2050F [FEESNENEETE,
**2012~20182FE DKL YR (-0.9%/E) TERIFDEHR. BTOENREMAN2050ELTH DT EEEE,
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ﬂg?ﬁuu 29597 BIFSE : 40mt A0S
B | 27707 |AEBE || 25997 7@
85:44Mt {ZE:MMJ 6M ?:;{fjti 36N HmEEE 75 0 mt
ﬁfm AMt
\ 5751 ~— BHRERM 16 2.1 - - 2.1 2.5 PJ/mt
AL o _
55 Y THNEEE |120 48 - |—>| , 84 110 PJ

: 8=0Mt

A5 T8
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{EZITEDHEHETBHIRIRHNS2050F([CH(TTHIO. 6TWhiﬁ971I]'§'5c‘:,L.\iELTZ:

LFI%E

BRI ECEVNVTUIIV-IAXT )=V eBWEALI1VEENSBEDE RIAFNS
o B AR TEAL TV EEEN2019FENH2050FCHFTHE (-1.51%/F) TRLEE

B ROF IV RRICEBZAL T4 VBETOTAO—EBH. TU-I X5 /- IheDA L T1VEhE (Methanol to Olefin: MTO)
[CEEED>EEZDEEENDEMOZ/E S HIICHET L. ITRIRDSH0.6TWhIgHIIT 3L 48 E

DU=IX5 )=V BB\ AL 18RS SHEEIDHEST
it === Bk (2019%)
- ; J ;
3 )&w . ﬁ : BB (X5/-\VBs| FMEH |x5/-) 5
AN : ! +FIUDE | +MTO | +FJU99EE | +MTO
[ e || moae || mamz | '
: E mt
: ! *ALIJ1Y
E2,3,4 :-'_ A5 =) i EEE
ﬁ% :. 634 0 286 109 PJ
E2: ABAHRDSOAY I —b ’ "
E3: H—0 ZKZE(CO,AF /=) BHIREAL 0.020 - 0.020 0.084 PJ-elec/P)
E4: DU=2KFE (CO, A5 ) =)L)
5.2-10 Plan E:
SR AINTTE-—- 01
(BATAL I ERET HYRAT I, A/— LI BE) BOKEE 126 - > 57 91 P-elec

+2.2PJ (0.6TWh)

* RERH-ZMEELYIY PEEE | TEIFLYEESEN RN G400 bV ETHD TELRATNTEY,
AVTAVEEEERFORDE ((1.5%/F) TRRMEBRIILEE, £ JU-V1/R-Y3VEE£[C02%
ERAVETSAF VI RBELE R R LB TEAY /- I DS OER L % REEEN2050F B EEESBL.
MTOICkBAL 71V & EE%20505F(122207 bV/FERBTE,
** FJY 5 : Tao Ren et al,, Energy, 2006, 31, 425-451
A% )=)VBE : Bruno Lacerda de Oliveria Campos et al., Process, 2022, 10, 1535
HAF © NEDO (2022) [{b 5B 2 DIE R AT AT )~ SARN) - ({7252 MTO : Yih-Hang Chen et al., Journal of Taiwan Institute of Chemical Engineers, 2022, 130, 103893
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ERBHELESBBEZISRET SO CHERHEBNEZENENHFLLE

B KEREMECIRREBSELERBBSEX 1 ARSI EHICHELRIRIF-2ZNZENEI33400, 50700 MJ/EBERE
B EAEAECEIEBSERECRIZENEHEERIXRNFEEEDHN50%E HHEEERE
B U DS, AR CRIEkREHELESEHEDEERDE HEEEZNZNHI16700, 25400 MJ/E L1BE

8=

BEIBEREROIRIFTHER B EHEROBEIRESE

TABLE 6 Purchased Fuel and Electricity Use and Energy and CO; Summaries for the

TABLE 8 E,,, and C,,;, Results for a Series of Vehicles VDA Stage for a Generic 1532-kg Vehicle

Gas  Fuel Process

Coal NG  Propane Oi' 011 LPG Diesel Gasoline 011 Electricity
PHEV- PHEV- 3
. R (kg) () @ O O O [19)] [19] (kWh)
Vehicle Icv ICV  HEV 20° 40° EV® S B
Material

Data source USAMP Argomne Argonne Argonne Argonne  Argonme K;un:lffnri[;;non 430 209 0302 0005 183 0129 0094 1536 1908 72; )

% by wt. covered by model 92.8 952 952 934 922 893 Subtotal 430 209 0302 0005 183 0129 0094 1.536 1908 348

% by wt. from advanced battery 0 0 06 23 418 6.6 Assembly plant

Vehicle mass (kg) 1,532 1,578 1,683 1,746 1959 2104 operations

Vehicle painting 66.3 134
HVAC &

E.. (MT) lighting 290
From model 33,920 33.358 32,886 33,712 36,766 38,094 Heating 859 0
From advanced battery® 0 0 1.060 3654 7.452 12.637 Aatenal

andling 60
Total 33,920 33358 33946 37,366 44218 50,731 | Welding 80
Compressed air 120
Com (k g) Subtotal 152 684
From model 2,011 1,969 1,949 1,995 2,165 2,244 Total purchased
. . - energy 430 361 0302 0.005 183 0129 0094 1536 1908 1.532
From advanced battery 0 0 84 289 590 1,000 Total m MJ 1122 13060 7 0 7 3 3 49 73 5515
Total 2011 1,969 2,033 2,284 2755 3,244
* Vehicles from Burnham et al.. 2006 zlfcc:;ii;l 55150
® Based on Burnham et al.. 2006 and simulations from Argonne’s Powertrain System Analysis Toolkit Purchased fuel 14 389 MJ
© Based on Rydh and Sanden, 2005 LCE electricity” 16,111 MJ
LCE fuels 15.577 MJ
Electnicaty CO,  1.188kg
Purchased fuels
o, 2.227kg

* Gas oil 1s distillate oil.
® Note that this energy value also mcludes contributions from nuclear and renewables, which are not explicitly

listed 1n the table.

HPAT : Argonne (2010) “Energy-Consumption and Carbon-Emission Analysis of Vehicle and Component Manufacturing”

17
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BEhEREE

B AR CRERNCHIZ2 BB EEE RN 2019FE152050F (CHTTED (-0.33%/F) TEELETE

T B KIRFI T 2050F D EEBHEEERKDIGHSEIEBIEBEN GHELREL. FEBEOREROEHEREM
ERAWT BIRNCEINTZEEES (913TWh) 25 89(CHE

EANCBIT2EEELEEESHDREL JHESHOHEET
1000 WX (2019%)
Eﬂ\ =)
£ 600 DL _
pa Lt 968 699 175 Vak=)
400
+ THEBR 25400 16700 25400 16700 MJ/&
% 200
o BHEKE | - 162 | — [177 29 J
0 +45PJ (12.5TWh)

Bk 205047
EV = EVSE (ICVE)

‘T JAMA HP&YEEE%S I (https://www.jama.or.jp/statistics/facts/four wheeled/index.html)

2RO EBEEELS BEZOBRLLLETEETHIH. UTERELE
EEEAELS : 2012F~2019F0HBEAEAKROBENNIE (-033%/F) [T TRALIZLERE
B - EEAHROIEES BB EIINSEIZ HHELETE
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600-1000 E D IABEN D D—ERH B R INEM(CERIEL
TERCHIIZEES 73liimkb\bzosoﬁLh‘b“c%’\JmTWhiﬁﬂiJu?ét,UmLT:

B = ERAMRACREEBFICEIIARTELRETILICE EEL,'CL%
B AR T R CRRBEINEAC KU TSN TV 3600- 1000 E DR ED—ERITERINBICES DS A RN HS
B AR CEERNFEOEPEILICEE3Tm LEEREL. fﬁh?ﬁ‘b,‘ﬁ’ﬂ5.9TWhiE‘E?jJEI§“6t2F§E

3B EEEL ) MEEE
REECEDRAEE BRIGEDNZAM A ER
(Rife22 P)) % 214 REHH - BRUOKREMREE (PJ)
1,400 -
, - e | I A T .
2 = | N BES L B zofh | &5
T (B50) T | E | EE | Sa |BIE) me | B | 22 | ws |k | ot | At
1,200 0~50T 179 0 1 1 0 0 0 5 0 0 1 187
SE () 50~100C 2 0 0 5 1 0 2 18 0 q EER
1,000 100~150T 50 0 0 0 1 0 o[ 20 o 49 1 131
mRK (BER) 150~2001C 0 0 0 3 5 0 5| 40 0 5 5 63
800 ) 200~300C 27 0 1 3 2 0 of 16 o 49 35 139
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