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Abstract: We have already shown that it is essential to introduce decarbonization technologies, which are
currently in the early stages of demonstration and implementation, on a large scale after 2030 in order to
achieve a decarbonized society (net-zero greenhouse gas (GHG) emissions) in Japan by 2050 through the
previous quantitative analyses using the Asia-Pacific Integrated Model (AIM) developed by National
Institute for Environmental Studies, Moreover, there are various emission pathways and measures
achieving net-zero GHG emissions in 2050, and analyses of the impacts of different GHG emission
pathways and different main measures are necessary for the consideration of a roadmap. This report
summarizes the results of additional analyses of the various emission pathways from 2030 to 2050 and
different assumptions on potentials of renewable energy supply and CCUS (CO» Capture, Utilization and
Storage). In all cases, the decarbonization measures such as energy efficient technologies, renewable
energies and hydrogen-based fuels including hydrogen and synfuel must be introduced at an accelerated
pace. Although early introduction of these measures will be able to reduce the cumulative GHG emissions
by 2050, it means that decarbonization technologies will be introduced before their prices are expected to
decline. On the other hand, the delayed introduction of measures will be able to be introduced with cheaper
costs, but measures will have to be introduced at a rate that exceeds the rate of equipment replacement. As
a result, both of these pathways require additional costs. Since the results under various assumptions on
potential of main measures are different even if the same GHG mitigation target, consideration of

uncertainties related to technologies will be needed.
Keyword: decarbonized society, GHG net zero, emission pathways, AIM (Asia-Pacific Integrated Model)
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o EMBEBEMNEIL:BEV-FCV | ERE | RF 0% 7% 14% | 17% = 22% | 34%  41% | 74%
OIRLF— | o HBIE | BEIAH ERE 0% 0% 0%]0%  0%|0% 0% ]| 100%
DR RFRIE
O #i# | R/ A7 REE ERE 0% 0% 0% 6% = 0%[6% @ 0% | 100%
o el | 7oE=T LERE 0% 0% 0% | 25% 0% | 50% @ 0% | 100%
O fZE | &Rt/ A7 1R¥E ERE 0% 10% 0% | 15%  20% | 20%  30% | 100%
O BElE

O ETIVICKBH#EHE
F1D IRLF—HEOREL. BEHEDHSLEEICLDEN., #HE- M- MEOSSTMEFRICLDIBVEETRLT

W3,

F2) FA—RILRAI22DOHFERLTNSES ., ERXTRMTER IS FIA . GRTEHFEMTIHSER IV FTIT,

K R2-2 THEERIFIUF VB TR OEH Y —EXDERICETIEE 28BOIL,

Hil3#

RA-4 EXEFIORRERRBEL

R

By 2018 2030 2035 2040 2050
0%;%1%'% o BRSO R ALK $ASH AL 25% 25%  25% | 31% 25% | 38% @ 25% | 50%
O 92U HLLEDIER S hLLE 84% 82%  82% | 79% 82% | 76%  82% | 70%
OMEZEDER ERE | RE - - X % X
OI+ILE— | o ERIEWIRITOESRE 31~37%  5i-53y 98~60% |  64~66% |  76~82% |
PEHE | - ERRIER ERE | BE X gy | OO9% | 6-TI% | 73-92%
- BHRE—4— 6% ° 79% 100% 100%
D_ii’;ﬁ@ggﬁ ERE | BA 0% 0% 0% | 0% | 0% |20% | 0% | 50%
L Emmm = 0% 0%  0%|13% 0%25% 0% | 50%
(34 O RFEENEL | EXRAHP ERE | #RE 0% 4% 4%133% @ 8% |62% 11% | 62%
OGIJEJE;TE o CCUS | #8f-£Avh-FiL | ERE 0% 0% 0% | 5% 0% |6~17% 0% | 100%
IR
0 FSRFVIDEERIE TR E 0% 4% 6% | 10% 8% | 18% | 12% | 67%
O FPRE - A A BR% ERE 2% 3% 4% | 8% 5% | 17% = 5% | 66%

O BEE

O ETIVICKBHEEHE
I ERFBIXFOERER, BHEICLHEVEETRLTNS,
i¥2) CCUSOEREMENISFIAIZLSHENEIRTRLTLS,

E3) F—wLRIS2OOMFERL TN BBE . ERTBHER 12U AL EHEM I RER IS4

K K22 THEERVFIFNETHHOERY —EXDERICETIEE 5RO L,
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RA-5 RE-REDMPAOMKEREAL

SR BIRE (2018 R LE)
[ J-¥3
BB RRE O AR MA— LRSS | CH, 0% 0% |18%  0%|35% 0% 67%
e g | O RBBBERE CH, 0% 5% | 19% = 10% | 37%  20% | 71%
REHFEONER | | e mpuss N,O 0% 0% |25% 0% |47% 0% |81%
T = ;’35&‘7"' PEHM-REORE-H o 8%  21%|28%  33% |44%  47% | 71%
BRthd T1E O MERE A iREni . TIEMAEYHlE N,O 7% 7% | 10% 8% | 41% 10% | 72%
OFEEY
ERRRnon; 0 RERMOREIAR CH, 17%  24%|30%  31% | 44%  45% | 72%
e ° é?ﬁ;;g%?;ﬁgﬂ'ﬁﬂm%ﬁ co, 20%  28%|36%  37% |52% = 54% | 84%
MORNEOER =~ N,O 52%  52%|60% 52% | 68%  52% | 84%
0 FKBRBEAERS D MRS EL 2 ° ° ° ® ® © o
ek O CH,*N,OFAEHH X HEDEAF- LK | CH, N,O 0% 9% | 15% = 17% | 30% 34% | 61%

O 8EfE
F) B—tILAI2ODHFERLTVSES ., EXTHTERIDFIL BRTEHFRTIMESER 1T,

FKA-6 HFCSERF DR ER REL

OHFCsZH4H R
O AEGWP (HHTAR—2X) 2,283 450 450 | 338 | 450 | 225 450 | 0
. EGWPHRER | O XA ARRBIERE (184LL) — 80% | 80% | 85% 80% | 85% 80% | 85%
;’;ijgg BRBRRRER | 0X%A EER @RE 39%  75% 75% |81% 75% | 87% 75% | 99%
= BEERERL | 0Z0OM FRIERE (184 ) = 50%  50% | 62% | 50% | 75% @ 50% | 99%
O T Ofth iFHRIEREE (184 k) — 50%  50% | 62% | 50% | 75% @ 50% | 99%
B EGWPHRE R | 0 GWPIERE (184 L) = - — | 25% — | 50% — | 99%
FRBRRER O RRERE(184EL) = - — | 22% — | 45% — | 89%
. />Ry iiafl S =
;0| DY O LAY I+—LRAHFCsHEE 3,109t 450t 450t|0t 450t|0t 450t|Ot

O #85EfE
3) B—tILRI2ODHEFERLTWSES . EIXTRMERIS T BRIEHFRMIMTSERICTIL,

RA-T BRENRARARIROAN K E R REL

CO, MR & (MtCO,)
xR
@ EEMNRN RRIVE
O AR 1 38 36 34 30
O 2 T IE0RUR 2 8.5 6.5 6.5 6.5
O &pmifxie 2 1.2 1.6 1.6 1.6
O BEE

*1 2030 LR EFDRMEREHMELTREL-ERDE,
*2 20304 LARE (320304 BAZME2021 F DEZHEIZHEE,
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2018 | 2030 | 2050 i
- - 20304 FBIRMREIIWG(2021) IEA SDSE#ERELEITEE
éﬂiﬁ:’g%ff%m) B 2 (FFKW) 256~833 | 1M1~137 | 56 | 50504 |EA WEO 2023 ReK =413 5205040 B L & H & (-85
W (FAKWHAE) | 3.0~48 | 3.0~48 | 3.0~48 | FEIRMEEWG(2021)
20304 HEIRMRIEWG(2021)
. RER (T FAW) 376 248 163 | 205048 IEA WEO 2023 BR3I<#514 520504 0 RABLEL LI BE
35 2 (FFKWIAE) 104 10.4 104 | #BaRMRIEWG(2021)
20304 HEIRMREEWG(2021)
Bl 5 (FF/kW) 515 507 21620504 IEA WEO 2023 FrI=#5 1520504 0 RiBLE &I 185%
FLRA 20304F SEIRMRIEWG(2021)
352 (FR/KWILE) 225 18.4 135 | 20504 IEA (2019) Offshore Wind Outiook 20190 BLEH&(=
BE
CO.EIR EE# (FFINCO,) 15 7 7| =Ry A5 0—RTyF(2021) 20304 IR REEEE
z R (FAMCO/E) | 08 04 04 | 2,000M&NCO) =T &35I2H5%
corE BEx%& (FAICO,) =00 | 2870 | 0ot Eh
i &3 H 8
2 #BE(FACoE) | — 8 23 | (2021)
B2 % (FMitoe-Hy) 472 341 204
KD FREE IEA (2019) The Future of Hydrogen
#35E (FH/toe-H, /%) 7 5 3

R A9 TRILF—IEIRICEET HBE

K3k F/Nm? CIF
FPUEZT FI/Nm?3-H, CIF 23 18 18 18
AR F/Nm?3 CIF 250 120 85 50
LNG M/kgoe — 42 39 39
KFE FM/kgoe - 106 88 71
FUEZT M/kgoe — 62 62 62
& Rl M/kgoe — 136 97 57
RRmE FMANCO, — — 8~11 40
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