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וֹףּ ︡

¸ ḱ ḭצּ ṇ ṇ
ḭ ︡ Ḯ

¸ ṕJSTṖ ḭ ṇ ṇ צּ ףּ Ḯ

Ḳ ṡ פֿ Ṣ ṇ
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² ModestḲ ṕ2030
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¸ ḭ ṇ ḱ ḱ ḭ ︣
ṇ ṇḱ ḱ ḱ ḱ Ḯ

¸ ḭ ︣ טּ ḭ2040

Ỉ ḭ Ệ ḭ ṇ Ễ Ḯ
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ךּףּ פּ ︣

ṕIC, Ṗ ( )

ṕ

Ṗ

֨ԅ֠ԃ֖ԃ֔Ԑ

IEA

ẑ ṇ ṇ ︡ 2040 Ḯ
ḲGlobal Critical Minerals Outlook 2025, IEA

0

500

1,000

1,500

2,000

2,500

2024 2030 2040

0

200

400

600

800

1,000

2024 2030 2040

0

10

20

30

40

50

2024 2030 2040

ṇ
ṕktṖ ṕktṖ ṕktṖ

6.3 4.2 2.5



ṕ Ṗṣ ṇ 2023Ṥ Ḯ

ṇ

ḱ ḱ

ḱ

(2023 10 Ṍ)

וֹףּ
ṇ

(2023 10 Ṍ)

ḱ

(2025 6 Ṍ)

¸ ḱ צּ ︣ ḭ6 13
צּ Ḯ24 Ḯ10 ḭṡ Ṣ ḭשּ

ḱ צּ Ḯ

¸ 9 פּ ︣ צּ ḭ ṇ צּ ︣
ṇ ︡ḭ צּ קּ Ḯ

ṕ Ṗ
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LNG

¸ ḭ LNG ḱ צּ Ḯ

כֿ¸ לּ ḭEU LNG אל ךּ Ḯ ḭ פּ EU צּ Ḯ

¸ LNG ṕJKMṖ 2019 ︣  2022 6 Ḯ
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IEAṡWorld Energy Outlook 2025 Ṣ

Ṗ ṕIEAṖ World Energy Outlook 2025

¸ 2025 11 ḭ ṇ ṕIEAṖ ṡWorld Energy Outlook  2025Ṣ Ḯ

¸
ṕẑṖ ︡ ḭ ḭ ṇ ḱAI ṇ ṇ

ṇ ḭ ṇ ḭ ḭ
ṇ ḭ צּ אל ךּ Ḯ

ẑ ṡWorld Energy Outlook 2025 Ṣ אל
CPSṕCurrent Polices Scenario ṖḲ ṏ︣ ṇ ḱ ︡ Ḯ2020

אל ךּ פּ ḭ2025צּ ךּףּ Ḯ
STEPSṕStated Polices Scenario ṖḲ ṏ︣ נּ ḭ צּ ḭ ︣

︡ Ḯ
NZEṕNet Zero Emissions by 2050 Scenario ṖḲ2050 ṏ2050 ṇ CO2

︣ שּ Ḯ 1.5ṹ ︣ Ḯ2025 ḭ2024
︡ ḭNZE 1.5ṹּפ ṇ ṇ ṇ נּלּ ḭ2100 1.5ṹ אל ךּ Ḯ

World Energy Outlook 2025 Executive Summary ṕ Ṗ
ṕThe Age of Electricity is here Ṗ

¸

¸

¸

¸ AI

ṕThe continued rise of renewable energy Ṗ

¸

¸ ṕ Ṗ

ṕNuclear power is making a comeback Ṗ

¸ SMR
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ḱ ︡

ṖCPSṕCurrent Policies Scenario ṖḲ STEPSṕStated Policies Scenario ṖḲ
Ṗ ṕIEAṖ World Energy Outlook 2025

¸ IEA ṡWorld Energy Outlook  2025Ṣ ḭ ףּ ḱ נּ
ḭCPS STEPS וֹףּ ḱ ︣ אל צּ
אל ךּ Ḯ

¸ ḭ2024ףּ ︡ ḭSTEPS 2030 ṇ נּ אל ךּ ḭ2025צּ
ḭ וֹףּ STEPS 2030צּ וֹ ︡

ךּ Ḯ



¸ ṇ ṇ וֹ ︡ḭ ךּ ḭ
2027 230 פּ 160 31% ︣ ḭ פּ

︡ ךּ Ḯ

¸ ṇ אל ￼ḭ
ṡ Ṣ ︡ ךּ טּ Ḯ

9

ṇ קּ

Ṯ ṇ ṯ
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¸ ṇ ḭ ḭ ḱ ︣ Ḯ ḱ
ךּ ḭ ךּ ḱ ︣ Ḯ

10Note: Chevron ḭUpstream פּ ḱ ︡ ︡קּ
Source: ṇ ( ḱ ); Boston Consulting Group

Exxon Mobil

( )

Chevron

( )

Shell

( )

bp

( )

Total 
Energies

( )

ḱ PJ ︣ ḱ PJ ︣

(B$) (B$)

Å 2027 ṇ 200 /

Å 2030 430 ẓ540 BOE/
︡ḭ2020 2 LNG

Å PDC Energy 370 BOE/
︡

Å Gorgon LNG Stage3 30וֹ

Å 2030 ḭ 140 /
Å LNG 4-5%

ð ṇ Pavilion Energy ︡ḭ

Å 2027 ḭ ḱ 100
/ קּ בֿ

Å 2030 220 ẓ230 -250
BOE/

Å 2023 250 BOE/ ḭ2030
3%

Å ṇ ḱ ṇ ḱ
LNG

Å 2030 300
︡ḭCCS/ / ︣

Å 2023 ḭCOŇ Denbury
49

Å ( ṇ )
ḭ2025 6

Å Gorgon CCS

Å ︡ḭ
20Ṿẓ10%לּ ︣ ṇ

Å

︣
ð 18
ð 2025 12 PJ

Å ︣ בֿ
צּ ḭ ( )
ð 2025 ḭ2024 וֹ ḭ

10Ṿ

17.0 19.8 21.8

8.1 11.7 12.3

16.7 16.5 16.5

8.5 9.3 9.7

10.5 10.7 12.4

2022 2023 2024

4.3 5.6
2.4

1.0 1.3 1.6

3.5 4.9 3.9

2022 2023 2024

1.5 2.0 2.0

0.1 0.6 0.9
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LNG
¸ ḭ לּךּ ḭ טּ ḱ

LNG ︣Ḯ ḭ כֿ פּ︣ טּצּ ḭ ︡ ṄḮ

Shell - upper

Shell - lower

Wood Mackenzie

Rystad
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: JOGMEC, The Oil and Gas Industry in Net Zero Transitions, IEA(2023)
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¸ ṇ ︡ ḭ שּ 2030צּ ךּ
ḭ ︡ ךּ ︢ טּצּקּ Ḯ

Global oil demand, MMb/d
Demand Peak 1
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Scenarios shown below are as of 2023

Scenarios with 
+ 2.5 oC
warming

Scenarios with 
~2.0 - 2.5 oC 
warming

Paris-
compliant, 
<2 oC warming
Paris-
compliant, 
<1.5 oC 
warming

Source: McKinsey Energy Solutions  Global Energy Perspective 2023, bp Energy Outlook 2023, Shell Energy Transition Scenarios 202 3OPEC World Oil Outlook 2023, ExxonMobil Global Outlook 2023

1. Values are approximate, based on data availability from respective reports

Note: All non -McKinsey data comes directly from public sources, using a linear extrapolation between available data points

Years (2010~2050)
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¸ צּ ḭ
צּ צּ ︡ḭ ḱ ṇ ︣ כֿ
ḭ צּ פּ Ḯ

︡לּכֿ¸ פּ ḭ ḭפּ צּ
Ḯ ḭ ḭ צּ ︡︣ ḭJOGMECלּ
ṇ Ḯ

¸ ḭ ḱ טּצּ *ḭ ︢
︣ Ḯֿ︡לּכ פּ ḭ ḭLNG ḱLNG

ḭLNG ṇ Ḯ ḭ
וֹ Ḯ

*IEA פּ אל ṡWorld Energy Outlook 2025 Ṣ ḭSTEPSṕ Ṗ ךּףּ
ḭ2030 צּ Ḯ 

ểḰ ṕ Ṗ

15
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LNG וֹףּ Ṍ
¸ צּ LNG ךּףּ ḭ ṇ Ṍ צּ Ḯ ḱ

ḭ צּ ḱ ︢ ḭ
צּ ṇ לּךּ ךּףּ אל ￼ḭ צּ

︢ Ḯ

¸ לּ ︡ ḭ ︣ ︢ כֿ ḭ
︡ ṇ ︣ כֿ צּ Ḯ

ḱ
EPC

ḱ
O&M EPCḱO&M

ḭ

Å

צּ

Å ḱ

( )

ḭ

Å

Å /

Å

EPC ḱ
ḭ

Å

Å

Å ṇ

ṇ ṇ

ḱ

Å

Å

צּ

Å

ḭ

ÅLNG

Å

Å

LNG

Å ḱ
ךּ

שּקּ
︡ḭ
נּ ḱ

LNG

ṇ
וֹףּ LNG

Å

ḭ
ḭ

ḱ פּ
פּ ḭ

LNG
צּ ḭ

︣
צּ

ṮLNG וֹףּ ṯ פּ ︣ כֿ צּ
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JOGMECךּ︡
¸ ỉ ṇ ṕ2025 2  Ṗ ךּףּ ḭ ךּקּ LNG

צּ אל ךּ ḮLNG ḭ
נּ JOGMEC ︣ Ḯ

¸ LNG ︡ ḭ ṇ ︣ ︣ ṇ ︢
ḭ וֹ Ḯ נּ ḭ ṇ
ḭ כֿ ︣ Ḯ

ךּ︡ ṕ ṇ Ṗ

¸JOGMEC טּ ︢פּ צּ Ḯ

LNG

צּ
JOGMEC

צּ

JOGMEC SPC
︡

SPCצּ
︡

קּ לּ

¸ ḱ צּ ︡ḭ
LNG קּ ḭ
צּ אל

¸ צּ ︡ ךּ ḭךּ
לּ

ṥ ṇ ︣ Ṧ
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JOGMEC
¸ ḱ ḭ ︣ טּ ḭ שּ פּ צּ

ךּ Ḯ JOGMEC ḭ ṇ ךּ ךּ Ḯ

¸ ḭ ḭ ṇ צּ אל︡ ︣ ḭ ḱ
קּ קּ טּ ḭ ṇ צּ ךּ צּ

ךּ Ḯ

¸ JOGMECּצ קּ קּ צּ ṇ ︡ שּךּ ḭ ︡ḭ קּ
קּ ︣ פּ ḭ ︡ Ḯלּ

צּ ︡

¸ ḭ
נּ כֿלּ ︣ Ḯ

¸ צּ
ḭ צּ ︢

JOGMECḱ ṇ צּ ︡ ︣ Ḯ 

¸ צּ ḭֿכ
8 1,000צּ טּ ḭ 762

ṕ2025 3 Ṗ טּ ︡ḭ ể
טּ 1,000 ṕ 1,000צּ נּ

Ṗ נּ ︣ Ḯ

¸ JOGMEC קּ Ḯ
ḭ שּ

ṇ ︣ Ḯ

¸ שּ ṕ ṇ ḭ

ḭ ḭ Ṗ ḭJOGMECּצ לּ צּ שּ
︣ קּ טּ ḭ Ḯךּ

¸ ṇ ︣ ṕ ḭ

ṇ ṇּפ פּ Ṗ ךּ ḭ ỉ ṇ
ḭLNGנּ ︡ḭ וֹףּ
︢ ︣ Ḯלּ
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JOGMEC

¸ ỉ ṇ ḭנּ צּ JOGMEC ṇ ︡ḭ

ṇ ︡ ḭ קּ קּ ︣ ︡ Ḯלּ

ểḰ נּ

ỄḰ

¸ ỉ ṇ ḭקּ קּ JOGMECקּ ṇ ︢ ṇ Ḯ

¸ LNG ḭ LNG צּ Ḯ LNG ךּקּ טּ ḭ
︡ צּ Ḯ LNG Ḯ

¸ ḭ ḭ ḭ ḭ ḭ Ḯ
ṇ ︣ ḭ טּצּ Ḯ

¸JOGMEC ṇ ︢ḭ ḱ ḱ ḭ ︡ Ḯשּךּ

¸ נּ ךּ קּ קּ טּ ḭJOGMEC ṇ ︢ ḭ Ḯשּךּ
ךּ ḱ ךּףּ ḭ Ḯ

¸ כֿ ḭ ṇ ḭ ︡
צּ ךּ וֹ ḭשּ ךּ Ḯשּךּ

¸ ỉ ṇ ṡểḰ Ṣנּ ḭנּ צּ ṇ ︣
Ḯ ךּ ︣ ךּ ḭ Ḯ

ễḰ

¸ ḭ קּ Ḯלּ ︡ צּ ḭ
ךּ JOGMECּצ ︡ḭ ṇ קּ קּ Ḯ

¸ ḭ ︡ לּ ︢ ︣Ḯ
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Ḳ קּ ṇ

2021 2022 2023 2024 2025

º º º º

NZBA

( )

6 NZBA 2

ẓ 

GFANZ/
NZBA

פּ

︢ צּ

צּ ḱ ︣ ︡

NZBA

ḱḱḱ

ḱḱḱ

NZBA

(1.5 ṹẓ2ṹ)

¸ ḭ צּ ︢ קּ ḭ2025
NZBAּצ ︣ ḭ צּ ︣ אל

צּ אל ףּ ḭ צּ ךּ צּ ︡ ךּ Ḯ

¸ ḭNZBAףּ ︡ ךּףּ ︡ ףּ ḭ צּ קּ קּ
ḱ ︡ ךּ ḭ ︡ ṇ ︡ḭ ṇ

אל צּ Ḯ



1 טּ  (Million USD)

21

ṕ Ṗ ḱ וֹףּ

Ḳ Refinitiv ṇ

180
219 224

418 434
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1 טּ  ( , Million USD)

¸ ḱ ︡ ףּ ḭ צּ
טּ Ḯֿכ ḱ וֹףּ ḭ וֹףּ

לּ ṇ צּ אל Ḯ



ṥ Ṧ

ḱ ךּףּ ḭṕ ḱ 1 ︡ ḭṖ ︡ ṕ 10
ṕ2028 Ṗ ףּףּ ệ Ự /10 Ṗ ︡ בֿ ךּ Ḯ ỉṕ2025 Ṗ ị וֹףּ 3.3
Ự

ḱ ḱ ṇ ḭ וֹ אל ףּ ḭ 90 / אל ךּ ṕ ệ ḭ ḱ ḭCCSḭ
וֹ ṖḮ ḭ ḱ

¸ 2028 ṕ Ṗ נּ צּ Ḯ

22

טּ ךּ

ṥ Ṧ

ḱ ḱ ḭ ︢ ḭ ḱ צּ ךּ ṕ Ḳ ךּ
Ṅ ḱ ḭ ḱ טּ Ḯ ḱ ḮṖךּ

ḱ ︡ḭ ṇ צּ אל ḱ אל ḭ וֹףּ ḱ
צּ ךּ ṕ Ḳ ṇ אל ṇ צּ ︢ ךּ Ṗ

ḱCCS אל צּ אל ḭ ︡ צּ ḭ
ṇ ךּףּ ḭ צּ ךּ ṕ Ḳ ḭ פֿ צּ ףּ ḭ ḱ טּצּ ḮṖ

ṥּט ḱ ṕ ṇ ṖṦ

ḱ אל ךּ ṇ צּ ṕJOGMECḭAIST ṖḮֿכ ṇ ḭ ṇ קּ
פּךּ

ḱ ṇ ḱ ḭנּ ḱ ךּףּ ḭṕ ṇ צּ ḱךּ︡ ךּ Ṗ צּ
צּ פּךּ

ḱ ḱ ḭCCSḭ ḭ ḭ ḱ ︡ ḱ ︣ כֿ צּ פּךּ
ṕ ṇ ḱ טּצּ ḭ כֿלּ Ṗפּךּ



ךּ
¸ צּ ךּףּ ḭ Ḯ ḭLNG צּ

︡ḭLNG ṇ צּ ︣ ḭ צּ Ḯֿכ ḭ טּ צּ ḭךּ
צּ ︣ ḱ לּ צּ ḭ צּ לּ צּ

︡ ךּ Ḯ

¸ קּ קּ צּ ḭ פּ פּ צּ אל צּ
Ḯ

2000 ḱḱḱ 2015 2020 2022 2024

DES 83% ḱḱḱ 75% 59% 55% 53%

FOB 17% ḱḱḱ 25% 41% 45% 47%

2013 ḱḱḱ 2015 2020 2022 2024

DES 90% ḱḱḱ 85% 59% 54% 54%

FOB 10% ḱḱḱ 15% 41% 46% 46%

Ẉ

Ẉ

ḲWood Mackenzie
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ṕ Ṗ ךּ

Ḳ ṇ ṇ

¸ ךּףּ ḭ ḭ טּ ךּףּ פּ צּ Ḯ

¸ קּ קּ צּ ḭ לּ ḭ ︡לּכֿצּ קּ
צּ Ḯ

ṇ

ṇ
ṇ ( ḱ )

ḱ

ṇ ḱ

ḱ

ṇ

& 

( ṇ ḱ )

ḱ

(IBS)

ḱ

ḱ

ṇ

ḱ

ḱ ṇ

ṇ

LNG

ṇ

(e-Logbook)

ḱMASS

( )

ṇ

AI

ṇ

ṇ

קּ

ḱ

AI  
ṇ

 AR

( ḭ ḭṡ Ṣ )
(

︡)

(
︡)

(
︡)

(
︡)

(
︡)

IoT

ḱ 

ḱ ṇ



ṕ ṖLNG
¸ ỉ ṇ שּ LNG צּ ḮLNG ︡ צּ

לּ צּ ︡ḭ צּ ︣ ףּ Ḯ

¸ ḭצּ ḭ לּ ṇ ︣ פּ ךּ ḭ
נּ Ḯ ḭ לּ ṇ צּ פּ כֿלּךּ

נּ Ḯךּ

¸ ḭ וֹףּ פּ ḭ2040 צּ 6,000 -7,000
︣ כֿ צּ ︣ טּ Ḯ ḭףּ

ḱ Ḯ

LNG ṕ Ṗ

4,000 5,000 6,000 7,000

5,300 7,400

ṕ ṇ ểṖ5,000

  ṕ ṇ ỄṖ6,000

  ṕ ṇ ễṖ7,000

Ẇ ṇ ểṕ Ḳ5,000 Ṗ 
Å LNG צּ ךּ ḭ

צּ ḭשּ צּ
Ḯ

Å ḭLNG צּ ḭ
צּ ︡ḭ צּ

︣ טּצּ ḭ
צּ אל Ḯ

Ẇ ṇ Ễṕ Ḳ6,000 Ṗ

Å ︡ ḭ
︣

כֿ ḭ ︡
צּ Ḯ

ỉ ṇ 2040שּ LNG ︡

ἳ

ἳ

צּ ḭ
︣

צּ ￼ḭ

25

Ẇ ṇ ễṕ Ḳ7,000 Ṗ

Å טּ ḭ
︣ כֿ

︡ḭ
קּ Ḯ

5

ṕ2025 10 15 Ṗ ễ



LNG LNG

Ḳ ḭ קּ ṇ

ṕ Ṗ

LNG
ẑ 7 ṇ ṕ Ṗ LNGשּ ṕ5,300 -7,400 Ṗ ︡ ḭ ṕ4,000 -7,000 Ṗ

︢ Ḯ
ẑ ךּףּ ḭ ṕẇṖּצLNG ṕ5,300 Ṗ ḭ ṕẇṖּצLNG ṕ7,400 Ṗ

︡ḭṕẐṖּצ וֹףּ ︣Ḯ

Ḳ

10 ẑ

קּ
ẑ2021-2022 JKMּצ
︡ Ḯךּ

4,000

5,000

6,000

7,000

Ḳ

10 ẑ

קּ
ẑ2021-2022 JKMּצ
︡ Ḯ

4,000

5,000

6,000

7,000

Ṯ ṯ
Å ṕBrent ḭ ṇ ḭ ṇ ḭ ṇ Ṗ קּ Ḯ
Å קּ Ḯ
Å קּ ︢ Ḯ
Å ךּ Ḯ

¸ 7 ṇ ṕ Ṗ ךּףּ אל 2040 LNG לּ צּ
LNG ךּ ḭ ︣ ︢ ḱ ḱ ḱ צּ Ḯ

¸ ểỂ קּ ︡ ḭ צּ ךּ צּ LNG
צּ שּאל Ḯ

26



ךּ
¸ צּ ךּ ךּףּ ḭ ṇ ṇ ṕNSW Ṗ ︡

NSW ︡ ḭ ṇ ṕQLD Ṗ
צּ אל ךּ Ḯ

¸ ︡ḭ בֿ שּךּ ḭ NSW ︡
ךּ ḭ 8 ṇ ṕJAERDṖ NSW ︡ ︡ Ḯ

¸ אל ḭ ךּ ḭJAERD ךּףּ ︣ ḭQLD ṇ ︡ḭ
וֹפּקּ Ḯ

27

QLD קּ בֿ

QLD ḭể
︢ ךּ Ḯ2022 7 ḭQLD

￼ḭ
קּ Ḯבֿ

ḲQLD HP קּ ṇ

ṕ ṖJOGMEC ṇ ṇ ṇ

ṕẑṖJOGMEC ṇ קּ ︡

ṕ ṇ
︡ Ḳ

ṧ6
Ṗ

ṕ ṇ ︡
Ḳ

+10 Ṗ

ṕẑṖ

ṕẑṖ



¸ פּ ḭ ṇ ṇ
ṇ ︣ צּ︡ ḭ צּ ךּ Ḯ

¸ ḭ ṇ ṇ ṇ ךּ ḭ ḭ ḭ
︣ ︡ḭ ︣ Ḯ

ṇ ךּ

28

ṕ ḭ ḭ
ḭ ḭ ḭ

Ṗ

ṇ ṇ

/וֹ

/וֹ

ḱֹו/

Ḳ קּ ṇ

ṇ
ṇ ṇ
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ṕEnergy Career Academy Ṗ

Ṗhttps://www.enecho.meti.go.jp/category/resources_and_fuel/enecaree/index.html https://www.youtube.com/playlist?list=PLcRmz7bR5W3kTbkIVoskrPG -rhO4EOnb2

ṥ ṇ ṕ ṖṦ

GX ṇ ḱ לּ ḱ ︡︣
ḭ ︡ ︡ Ḯ קּ ḭקּ וֹ ︣ Ḯ

ṥ Ṧ
ḱ

ṥ Ṧ
ḱ ṇ תּ
ḱ ḭ ṇ שּ
ךּ שּ

ṥ ḱ Ṧ
︢ ḭ ṇ ︡

לּ ṇ ṇ ︣

ṇ

ṇ
ṇ

ṇ

ṇ

UP
ḱ UP

UP

R7FY ḱ

https://www.enecho.meti.go.jp/category/resources_and_fuel/enecaree/index.html
https://www.youtube.com/playlist?list=PLcRmz7bR5W3kTbkIVoskrPG-rhO4EOnb2
https://www.youtube.com/playlist?list=PLcRmz7bR5W3kTbkIVoskrPG-rhO4EOnb2
https://www.youtube.com/playlist?list=PLcRmz7bR5W3kTbkIVoskrPG-rhO4EOnb2
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וֹףּ ḱ
ṇ וֹ ḱ ︣ MoC (ERIA, ADB, METI)

¸ MOC Ḳ2024 8 AZEC ṕADBṖḭERIA ễ MOC Ḯ ṇ
ḭוֹ ḱ וֹףּ ễ ︣ Ḯ

¸ Ḳ ḱ Ḯễ ḭ ṇ
︣ בֿ Ḯ ︣ WG וֹףּ ︢ḭ ︣ Ḯ

¸ Ḳ2025 10 AZEC ḭADBḭERIA ṇ Ḯ קּ ḭADBקּ
AZEC ṇ ︡ שּךּ Ḯ ︣ ḭ

ḭוֹ אל ︣ Ḯ

V ḱ ḱ ḱ
ḱ ṇ (ATF SG)

V ṇ
V

ḱú
ṇ

V

V

V

V ḱ

V AZEC
V ṇ

ṇ ṇ (GX)
V ḱ

:  

ễ

Å ṇ ︡ קּ ADBּצḭ
ṇ וֹףּ ṇ ḭ

ḱ

Å ︡ ḭ ḭ
ךּ

ADB-ERIA-METI ṇ
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¸ אל טּ ḭ ︣ ṇ ︡ ḭ
צּ ךּ Ḯ ḭ ḱ קּ כֿ פּ ךּ︡

︡ ךּ Ḯ

¸ שּקּ וֹ ḭ פּ ḭ טּצּ Ḯ ḭNEDO פּ
︡ḭ ︣ ףּ ḭ צּ Ḯ

Ṯּפ ṯ
ḱ ︣ פּ צּ ︣ ḭ
ךּ צּ אל ḭ צּ Ḯ

ḱ 200ṹṌ300ṹ ḭ
︡ ḭ ךּ אל Ḯ

ḱ ךּףּ ḭ טּ Ḯ

Ṯ ṯ
ḱ ︣ Ḯ
ḱ ךּ ḭ אל ︡

Ḯ
ḱ טּ Ḯ

Ṗhttps://oilgas - info.jogmec.go.jp/info_reports/1009585/1009871.html

a. Ḳ ḱChimaera פּ Ḯ
ṕBy William Neuheisel from DC, US -  Chimaera, CC BY 
2.0, https://commons.wikimedia.org/w/index.php?curid=40530957 ( ))
b., c. Ḳ ṇ ḱSamail Ḯ
d., e. Ḳ Lost City Ḯd. 50 ÐC

Ḯ צּ ︡ ךּ Ḯe. ︡ ךּ
ṇṕ 10 ṇ ṖḮ

https://oilgas-info.jogmec.go.jp/info_reports/1009585/1009871.html
https://oilgas-info.jogmec.go.jp/info_reports/1009585/1009871.html
https://oilgas-info.jogmec.go.jp/info_reports/1009585/1009871.html
https://commons.wikimedia.org/w/index.php?curid=40530957


ểḰ
ḱ
ḱ ṇ ḭLP

ỄḰ

ễḰ
ḱ
ḱ CCUS
ḱ



¸ לּ ḱ ḱSS ḭ ḭSS ḭSS
︢ ḭ נּ ︡ Ḯ

¸ ḭ ḭ ḱ ḭ SS
Ḯ

¸SS ḱ ḭ SS Ḯ

¸ ḭ קּ קּ ḱ וֹ Ḯ

ểḰ ṕ ḭLP Ṗ
SSḭ ḱ

¸LP ḭ צּ ḭשּ צּ ḭ ḭךּ ṇ Ḯ

¸LP וֹףּ וֹ ḭ ṇ LP ḭ

rDME LP ḭ ṇ Ḯ

¸LP ḭצּ פּ ḭ Ḯ

LP

33



¸ OPEC וֹףּ צּ אל כֿ וֹ ḭ Ḯ

¸ ḭ10/22 ḭ צּ אל ḭ11/12 OPECּ2026צ ṡ
Ṣּפ ṡ Ṣ ︡ ︡ Ḯ11/30 OPEC וֹ
צּ אל ḭ ︡ טּ ḭ קּ קּ Ḯ

2021

34Ḳ ẑ 12 12
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2022 2023
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20242021 2025



¸ 2025 12 8 ḭ163.7 ṕ Ṩ1.1 Ṗ Ḯ

¸ בֿ ḭ 12 11 פּ 25.1 Ḯ

35

12/8

163.7 /L

183.7 

160
162
164
166
168
170
172
174
176
178
180
182
184
186
188
190
192
194
196
198
200
202
204
206
208
210
212
214
216

2022 2023 2024 2025

ṕ / Ṗ

41.4

39.0

39.3

37.6

33.4

21.5

12 11

25.1



25 10 Ḳ174.5 ṊL

25 10 Ḳ154.6 ṊL

25 10 Ḳ123.5 ṊL

ṕ Ṗ24.3

2. 8

14.1 11.2

15.9

2. 8 2. 8

ṕ Ṗ17.1

ṕ Ṗ15.0

ṕ Ṗ 0.8

ṕ Ṗ24.3

ṕ Ṗ 4.4 32.1

Ḳ Ḳ

Ḳ

Ḳ

10

ṕ ḭ ḭ Ṗ

10 5

10,090

332
4,849

Ỉ

53.8

36



ḱ וֹ ךּ

¸ נּ ḭ ḱ ︣ ṕ בֿ Ṗ
ṕּך Ṗ ︣ Ḯ

¸ể טּ ệ נּ צּ ḭ ףּ ︣ Ḯ

¸ נּלּ ḭ ḭ 12 31 ︣ ḭ ḭ Ị
Ệ ể ︣ אל Ḯ

Ṯ ṇ ṯ

11 13 11 27 12 11

10 /L 15 /L 20 /L 25.1 /L

10 /L 15 /L 17.1 /L 17.1 /L

10

︡

15 Ḳ
25.1

11/13( ) 11/27( ) 12/11( ) 12/31( )

Ḳ20
ṇ

ẑ Ṅ
אל

ẑ ︡ḭ ḭפּ

וֹ

ẑ ךּ ḭ ףּ ṕ ḱ Ḳ5 /Lḭ Ḳ4 /LṖ

37



וֹ ḱ
X Ḳ ḱ ףּ ךּ

ṇḲSS ︣ ḭ ḱ HP ṇ

Web ṡ כֿ ṢḲ

Youtube ḲYoutube

פּ Ḳ ṕ ṖḭSS ṇ ṕ Ṗ

Ḳ ṇ ︢

Ṯ ṇṯ Ṯ ṇṯ Ṯ Xṕ ṇ Ṗṯ

Ṯ ṕ11/13 Ṗṯ

ṕẑṖ Ḳ Ḳ
38
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ṡ ︣ Ṣ
¸SS ḭ ︢ḭ נּ טּ ḭ

ךּףּ ḭ ḭṡךּ
Ṣ ︡ ︣ ḭCN ︣ ḭSS ṇ ḱ ︡ כֿשּךּ טּ Ḯ

¸ ḭ טּ ḭ SS ṇ צּ ךּ Ḯ ḭ
צּ SS ṇ ︡ ךּ טּ Ḯ

︡לּכֿ¸ ︣ ḭ ︣ ḭבֿ וֹףּ SS
ṇ ḭSSנּ ṇ טּ ךּ ︣ Ḯ

כֿ¸ ︢ḭ ︡ ︡ Ḯשּךּ

ṕ Ṗ
¸ểỂ ễỂ ể
² ṕSS SS Ṗ
² ỞỞ ṕSS Ṗ

¸ểỄ ểị Ễ
² SS
² SS
² SS
²

¸ Ễ ễ
²
²
²

ỐộỐỚỞ

 

Ṋ

Ṯ ṯ

41



ṕểṖ ︣ קּ ︡
¸ ḭ וֹףּ ︡ ḭṡSSּצễּפ Ṣ ṡ

פּ SS 15 טּצּ Ṣ SS ︡ ︡ קּ Ḯ

¸ ḭ וֹףּ וֹ ︡ ḭSS
ḭ ךּ ḱ קּ Ḯ

︡לּכֿ¸ ︣ ḭ וֹףּ ךּ ḭ צּ ︣
ךּ ︡ḭ ︡ SS ṇ ︣ Ḯ

6 3 וֹףּ SSּפ3ּצ

30

ṡ Ṣךּ נּ

SS ṕ SS Ṗ

SS

SS ḱ

SS

SS וֹףּ

3 SS

4

5
SS

SS

6 SS

︣

42

Ø GeoTechnologies , Inc. 
Ø PASCO CORPORATION



ṕỄṖ SS

¸ צּ ṇ ︣ ḭ ṇ ṕESṖṕ
ӷ ӷ ӷ ṕSSṖӷ ӷ ӷ Ṗ ḭ ṇ
צּ ḭ צּ ︣ ףּ טּצּ Ḯ

¸ ךּ︡ טּ ḭ ES ︡ḭ /DX ḭ
ḭ כֿ ḭ צּ Ḯ

¸ SS ḭֿכ ￼ḭ ṡ Ṣ ︡ נּ קּ ףּ ḭES
︣ ṕ ṇ Ṗ ךּ Ḯ

ṇ ṇ

43



ṕễṖ וֹףּ וֹ

¸ ︣ ḭ פּ ︡ ךּ כֿ צּ Ḯ ḭṡ
Ṣ ךּףּ ḭṡ Ṣ ṡצּ Ṣ טּ

כֿ ḭ ṡ Ṣּצ כֿלּ צּ קּ ḭ קּ Ḯ

¸ ḭ וֹףּ ḭ ︡ ףּ ￼ḭ
ḭ ךּ ḭצּ קּ ךּ אל Ḯ

¸ ḭנּ ︡ ḭ וֹ ︡
Ḯשּךּ

ךּ︡ 2025 ṕ2025 6 13 Ṗ

ểḰ ḱ
ṕểṖ וֹףּ

  
ךּףּ ḭ ︡ ךּ ךּ ḭ צּ

טּ ḭ כֿ ︣ ḭ ︣Ḯ

5 ṡ Ṣ ṕ2025 6 30 Ṗ

ךּףּ ḭ צּ ḱ אל ḭלּ ḱ
ḭ וֹףּ ךּ שּ Ḯךּאל ḭ ḭ ḭ

ḭ ךּ ḭ וֹףּ צּ אל ךּ כֿ ḭנּ ︡ḭ
ףּשּ︡ ︡ךּ ︣Ḯ 44



ṕỆṖ SS ṇ

¸ צּ ḭשּ︡ ︣ טּצּ ḭ SSצּ ṇ
נּ ︡ צּ ḭ ḱ כֿ צּ Ḯ

¸ ךּףּ ḭṡ וֹףּ ḭ ךּ Ṣ
ṕ ḭ 21 12 ḭ 4 11 Ṗ ︢ ḭ

ḭ ︡ ḱ ︡ ךּ Ḯ

︡לּכֿ¸ ḭ נּ ḭ 4 ḭ ḭ קּ צּ
ḭ ṇ צּ ḭSS ︡ ḭ

ḭנּ ︡ ︣ לּ וֹפּ קּ Ḯ

¸ ḭ ḭ ḭךּ SS צּ ︣ SS ṇ
︣ טּ ḭ לּ ḭSSצּ ṇ נּ

כֿשּךּ צּ Ḯ

לּ ךּ ṕ Ṗṕ2025 4 25 Ṗ

ṇ ḱ ḭ

פּףּ ︡ ḭֿכ לּ ךּ ḭקּ קּ ḭקּ ︣ ︡
ḭוֹצּ ṡ וֹףּ ḭ

ךּ Ṣ נּ נּ ךּ כֿשּ ṕ Ṗּף ךּךּ ︡ ︣Ḯ

45



¸ LP אל ṇḮ ︡ ḭשּ︣ ḭקּ צּ ךּ ךּ טּצּ Ḯ
ḭ צּ Ḯךּ

¸ כֿ טּ ḭ ṇ ṕ ṖḮ ḭ קּ ︡
ṇ ḮLP ︣ ︡ ḭ ךּףּ ḭ

ḮLP ︣ ṕ ṇ ḲGHP) אל ︡ טּ Ḯ

¸ צּ ︡ צּ ḭ
ךּףּ ḭLP ︡ḭ ︣

Ḯ

LP ṕ ︣ ḭ Ṗ

LP

LP LP

LP
ṕ 24 ~ 6 Ṗ

253
(13.9%)

234
(12.9%)

461
(25.4%)

867
(47.8%)

46
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ṥ ỄṦ

LP ︡

ἲ LP צּ שּ

ṥ ễṦ

︣ LP צּ

ṥ ểṦ

LP ︡ ḭ

ṇ ṇ ︡ḭ

ṕ 1Ṗ
ṇ ṇ ḱ נּ

ṕ 2Ṗ
︡ ḱ

ṕ 3ṖLP
פּ

2024 7 2

2024 7 2

2025 4 2

LP

LP

LP
ṕ LP קּ Ṗךּ

LP

LP LP LP LP

LP ṇ ṇ ṕ Ṗ

ḭWiFiḭ ṇ ḭ
ḭ

LP וֹ ךּ

2023 12 ḭLP וֹ ︡ ḭṡLP ṇ ṢṕLP
︣ Ṗ ︡ḭ



¸ 2023 12 ḭLP וֹ ︡ ḭṡLP ṇ ṢṕLP
︣ Ṗ ︡ḭ Ḯ

¸ פּ 120 טּ Ḯṕ2025 1 Ṍ11 Ṗ

LP
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ṕ Ṗ
¸ ḭ ḭוֹ ḱ ḭ ḱ וֹ

ḭ ḱ Ḯ

¸ Ỉ ḭ ṡ ẑṢּצ אל ḭאל ︡
︡ Ḯֿכ ḭנּ ḭ צּ ︣ צּ ךּ ṕ 20 Ṗ ︡ḭ

ṕ Ṗ ︣ לּ Ḯ

    ẑ ḭ Ị Ṍ 12 ệ Ḯ

ṕ Ṗ

49

Ṯ ṇ וֹףּ ỗỄ ṯ
ỗỄ ṕ Ṗ צּ אל

ḭ צּ ︣
ḭךּ נּ ṇ

︣ ḭ ︡ḭ ḱ
ḱ Ḯ 

︣ ḭ ḱ
︣ כֿ ︡ Ḯ ṕ Ṗ ṇ
ṇ ḭ ḱ ḱ ḱ ךּ

︣ Ḯ

L2 צּ אל ךּףּ
ḭ ︢ קּ ︣

︣ Ḯ

ờỊ Ḳ1.4

ẑ 9.4

ṡ Ṣṕ ṇ Ṗפּ
ṡ Ṣṕ Ṗ



ểḰ
ḱ
ḱ ṇ ḭLP

ỄḰ

ễḰ
ḱ
ḱ CCUS
ḱ



¸ ṇ שּ ḭ צּ Ḯ

¸ ḭ ︡ ףּ ḭ צּ פּ
Ḯ ṇ
Ḯṕể Ṗ

¸ לּ ḭ
︡ ףּ ḭ צּ Ḯ

¸ ḭ צּ ︡ ḭ ṇ ṇ
︣ ḭ ḱ ḭ

ḭ ṇ פּ ḭ
︣ ︡ ךּ ךּ טּ
וֹ ṕTC/RC Ṗ Ḯ

ỄḰ ṕ Ṗ

51



¸ ḭ ︡ וֹ Ḯ2023 ḱ
ḭ2024 ḭ ḭ2025 Ễ ḭ ḭ ḭ ḭ

ḭ Ệ ṇ ỉ ךּ ḭ Ḯ

¸ ḭ טּ ṇ Ḯṕ ể
Ṗ

¸ ḭ2025 Ễ Ṍ10 Ḯ10 ḭ Ḯ

ךּ

2023 8 ḭ

2023 12  

2024 9

2025 2 ḭ ḭ ḭ
ḭ

2025 4 ḭ ḭ
ḭ ḭ
ḭ ḭ
ṕ ṇ Ṗ

2025 11 ḭ

ṕể Ṗ ṇ ệ

ṇ

52ṕ ṖIEA, ITC, JOGMEC ṇ ṇ Ḯ2022 ṇ Ḯ ṇ 2023 Ḯ



ṇ וֹ
¸ ṇ ḭנּ

Ḯ

¸ צּ ︡ ḭ ṇ ṇ ︣ ḭ
ḱ ḭ Ḯ

¸ נּ ḭ ṇ פּ ḭ ︣
ךּ TC/RC ךּ ḭ Ḯ

53

Ẇ
¸ ḭשּ

ṇ ḱ
Ḯ

Ṯֿכ ṯ
ü ṇ ךּ ḭJOGMEC ︢

ḭ ḱ Ễ
Ḯ

ü ךּ ḭJOGMEC ︢
ḭ ךּףּ
Ḯ

Ẇ

ṥ Ṧ
¸ ṇ ḱ ḭ                                 

Ệ ḱ
1.4
10 ṇ

¸ וֹ ︡ ḭ20 Ḯ וֹ
Ḯ

¸ 18 Ḯ50 ︣Ḯ

ṥ Ṧ
¸2025 12 ễ ḭEU ṇ

︣ ḮJOGMEC ︡ ḭ
︣ ṡ

ṇṢ 2026 ḭ
ể 30 ṇ טּ כֿ Ḯ

Ẇ
ü כֿ ḭ

ךּףּ ḭLIB

ḮṕỄ Ṗ

Ẇ ךּ
TC/RC

ü 2025 10 ḭ

ṡ
ךּ TC/RC
ךּ Ṣ

ṕ Ṗ
https://www.jogm
ec.go.jp/news/rele
ase/release0317.h
tml

https://www.jogmec.go.jp/news/release/release0317.html
https://www.jogmec.go.jp/news/release/release0317.html
https://www.jogmec.go.jp/news/release/release0317.html
https://www.jogmec.go.jp/news/release/release0317.html


¸ ṇ ḭ Ḯ

ṥ ḱ Ṧ

¸ 2025 10 ḭ ṡצּ ḱ ︢

ṇ Ṣ

Ḯ

¸ ṇ ḭוֹ ḱ

ḭ

ḭ ṇ

אל כֿ ︡ Ḯ

¸ ḭ ︡ ḭ

ḭ ṇ

Ḯשּךּ

ṥG7Ṧ

2̧025 Ỉ G7 ḭ שּ
ḭ
ḭ ṇ

ךּ ṡ Ṣ Ḯ

¸ ḭ קּ אל ṡ וֹףּ
שּ וֹ ṇ Ṣ

ṕ2025 10 G7 ṇ Ṗ
ḭנּ Ḯשּךּ

54
ṕ Ṗhttps://www.meti.go.jp/policy/mono_info_service/mineral_resources/tcrc/JointStatementJP.pdf

ṥ ḱ ḱ Ṧ

¸ ḭ ︡ ךּ ךּ טּ
ṕTC/RC Ṗ

צּ שּ ḭ ︡ ḭ
Ḯ

2̧025 10 ḭ ḭ ḱ
ḭ קּ ךּ

ףּ ךּ ךּ צּ
כֿ ︣

︡ ṡ ךּ TC/RC ךּ
Ṣ Ḯ

https://www.meti.go.jp/policy/mono_info_service/mineral_resources/tcrc/JointStatementJP.pdf


ểḰ
ḱ
ḱ ṇ ḭLP

ỄḰ

ễḰ
ḱ
ḱ CCUS
ḱ



¸ וֹ ḭ ךּףּ ḭ ︣ Ḯ

V Ḳ ḭ שּ צּ צּ ︡ḮSAF
ḭ צּ Ḯ

ẓ SAF SAF ךּ
︡ ḭ FIDḭ בֿ Ḯ

V Ḳ וֹ טּצּ ḭ ḭ צּ
טּ ︡ ︣ כֿ ︣ Ḯ

ẓ ṇ וֹ ḱ Ḯ

V ḲIMO ể ḭ קּ IMOקּ 2050
Ḯ

ẓ ḭ Ḯ

¸ נּ ḭ ḱ ︢ ḭ
וֹ ḭ ḭ וֹ ḭ
פּ וֹ ḭ Ḯ

ễḰ ṕ Ṗ

56



Ḳ
ḲATJ
Ḳ20 KL/

ENEOS
Ḳ
ḲHEFA
Ḳ 40 KL/

Ḳ
ḲHEFA
Ḳ25 KL/

Ḳ
ḲATJ
Ḳ15 KL/

Ḳ
ḲHEFA
Ḳ 3 KL/

ẑ20254

Ḳ
ḲATJ
Ḳ10 KL/

SAF

ḲNEDO
ḲGI

ḲGX

57

2025 12 9
10

ệ



¸ SAF ṕFIDṖ נּ
ḭ SAF ︣ צּ ךּ Ḯ

¸ ḭ צּ נּ ךּ ḭ SAF
FID ︣ כֿ צּ קּ Ḯךּ

¸ ḭ ︡ צּ ḭשּקּ
טּ SAFּצ Ḯ

¸ ḭ SAF אל ךּ
ḭפּ SAF צּ אל ךּ צּ אל ךּ Ḯ

¸ ︡ ḭ צּ וֹףּ SAF ︡ḭ לּ
טּצּ נּ ḭSAFפּ ṣ SAF ṇ
Ṥ ︡ḭ ḭ ךּ כֿ Ḯ

¸ 1 ︡ḭ ḭ
︡ Ḯשּךּ

SAF ךּ ṇ

58



59

ṇ ךּ

¸ ḭ ỉ ṇ ךּףּ ḭ2030
10Ṿḭ2040 פּ 20Ṿ כֿ︣ אל ךּ Ḯ

¸ ḭ 6 ךּףּ ḭ2028
כֿלּ ḭ וֹ ךּ ︡ כֿלּ

אל ךּ כֿ Ḯ

¸ ḭ2028 ︡ E10 ︡ Ḯ
ḱ צּ ḭ וֹ SS ḭ

ṇ Ḯשּךּ

¸ ḭךּ 11 Ḯ פּ
קּ ךּ ḭ קּ ḭקּ ︡ ︡ ḭ ḱ ḭ
ḭ Ḯשּךּ

¸ ḭ וֹ ḭ2025 ḭ
Ḯשּךּ



( / )

ṇ וֹ ṕ2025 11 Ṗ

ḱ

( /SS )

( / )

SS/ ṇ ṇ ḱ ḭ
ךּ ḭ ḱ ṕ Ṗ

E
2

0

/

FS/FEED
ṕ / Ṗ

וֹ

β ︢ ︣ טּ ḮE20 נּ Ḯ נּ קּ ︡Ḯ ︡ ︡ Ḯשּךּ
β ḭ ḭ ḱ ︡ Ḯשּךּ ךּ ︡ḭ ︡ ︣Ḯ

2025fy 2026 2027 2028 2029 2030Ṍ 2040

EPC
ṕ ḱ ḱ Ṗ

E10

ḱ ṕ Ṗ

FS/
FEED
/EPC ḱḱḱ ( )

E20 ḭ

ḱḱḱ ( )

E10 ḭ

E10 E20

E10 E20

E20
100%

E10
ṕ Ṗ

ḱ

ẅ
E10

ẅ
E20

60

ṇ

SC

SS

2025 12 9
10

Ệ



וֹ ṇ ךּ

¸ ךּ ḭ ỉ ṇ ךּףּ ḭ2030
︡ḭ כֿ אל ףּ ḭֿכ ḭ
ṇ ḭקּ ḱ ḭ קּ Ḯ

¸ ḭ FT ךּ ḭ ︡ḭ ︡
ḭשּ ךּ ḭנּ
כֿ︣ ︡ Ḯ ḭףּ ךּ קּ קּ
Ḯשּךּ

¸ ḭ ṇ ṇ ךּ e-fuel ךּ ḭ
קּ ḭקּ וֹ Ḯשּךּ

︡לּכֿ¸ ḭנּ 12 ḭ 20 ךּףּ ḭ ṇ
︡ Ḯ

61



וֹ ṇ ṕ2025 12 Ṗ
·2030 וֹ ḭ Ḯשּךּ

2025 12 9
20

ễ

ỆḰ

1B/Day

ệḰ

 

10,000 B/Day

NEDO

PJ

2030

ểḰ

FT

ỄḰ

FT

ễḰ

GI

ṕ Ṗ

2025 2026 2027 2028 2029 2030 Ṍ
2034

2035 Ṍ
2039

GI

ṕ Ṗ

ṥ Ḳ ṇ PJṦ



¸ פּ ḭCOŇ ךּ
ü ṇּפ LP ṇ ḭ ṇּפ LP ṇṕỄ Ṗ

¸ COŇ צּ ךּ
ü ḭ ṕLP ḱ ︣ Ḳ ṇ Ṗ

¸

ü ṇ ṇ ṇ/
ü

¸ ṇ LP
üCOŇ ︡ LP ḭLP COŇ

¸ ṇ LP
ü פּ ︡ LP ṕ ṇ LP Ṗ
ü ṇ LP rDME LP

ἲ 2022 7 Ӹ Ӹ ṡ ṇ ỗớ Ṣ ṕ2025 10 ị Ṗ

ṇ LP ṇ

ḱ ḱ

ṕ Ḳṕ Ṗ Ṗ

LP ṇ
ṕ ṇ Ễ COŇ קּ Ṗ

ṇ ṇ וֹ LP

63



LP
¸ 2050 CN ḭṡ2035 16Ṿ CN ︣Ṣ ︡ ṇ

ṕ2025 10 ṖḮ ṇ LP פּ ḭ
ḭ ṇ ḭ ︡ Ḯשּךּ

¸ ṇ LP ךּ ḭGI ︡ ḭ ︡ḭ 1000t ︣
2030 אל Ḯ ḭGI ḭ ị צּ Ḯ

64
ṕ Ṗ LP



ṕIMO Ṗ GHG

65

ṥ ṇ Ṧ

¸ 10 אל ṕIMOṖ ךּףּ ḭ
ḭể ︣ כֿ צּ Ḯ

¸ ḭףּ ḭ פּ ṕṡ2050
Ṣ Ṗ ︢ Ḯךּ

ể

Ḳ2025 4 22  1 וֹ   

2023/7 2025

ṕ Ṗ

GHG
ṕ Ṗ

2027 2030

ḱ וֹ ṕ Ṗ

2050

ṧ

(MEPC83 ḭ
2025 4 Ṗ

2027
ễ

(2028 ṌṖ

2025
10

ṥ Ṧ

5,000GT



¸ ḭ ṇ ṇ ḭוֹ צּ ḭ ḭ
כֿ פּ ḭ ṕ ṇ Ṗ ךּ

צּ ︡ כֿשּךּ צּ אל ךּ Ḯ

66ṕ ṖENERGY TRANSITION OUTLOOK 2024 ṕDNVṖ ṇ צּ

ṕE- fuels
+Ammonia Ṗ

ṇ

ṇ

Åṡ וֹ Ṣ
ḭ פּ טּ

ךּ
︡

Å ṇ

Å ḱ

Åṡ ︡ Ṣ
ṇ

וֹ



וֹ

CO2

V ḱ ךּףּ ḭ צּ קּ
ḭ2025לּ 2

V וֹףּ ḱךּ ︣
2025 2

וֹ

V 2025 7 ḭ ṕ2030וֹ ểṾṖḭ
ḭ2026 ể

V ṕ2025 7 Ṗ
V GI ︡ḭ2030 ḭ2040
V CN וֹ ךּ ḭ

פּ ︣
V פּ אל ṇ ךּ

¸ 2030 ḭוֹ ḱ וֹ ḭ Ḯ

67



שּ ךּ
¸ ︡ שּךּ טּ ḭ צּ ḭ Ṅ

שּ ︣ ︡ ︣ כֿ ḭ ṇ ︡ ḭ

ṇ ḱ ︡ Ḯשּךּ

¸ ḭṡ ḭ בֿ פּ צּ ︣ ︣

טּ טּ ḭ צּ ︡ ︣ ṕ

ḭ ṖṢ ṕFSṖḭ ṕFEEDṖḭ

ễ Ḯ

¸ ể ṕFSṖ 2024 Ḯ Ễ ḱ

ḭ ṡשּ Ṣ Ḯ

2025 6 Ḯ12 טּצּ ḭ Ḯ  Ḯ

̞FSⱧỘϒχ╥ᴥ ệψʺ ᵓזּ τṁξΨὓᵊ χ τֲốΰσΜʻ
̞̞GXὊↄӱ“№Ϭᶨ ΰʺ 7 ▄πFEEDⱧỘρΰο57ᴑדϬὓ ʻ

̞̞

2025 6 30
44 ḱ

ễ

68



ểḰ
ḱ
ḱ ṇ ḭLP

ỄḰ

ễḰ
ḱ
ḱ CCUS
ḱ



¸CCS ḭ טּ ḱ ךּףּ ︡ḭ
בֿ כֿ ︣ ḭCO2פּ ︡

ṇ ︡ ︣ Ḯֿ︡לּכ פּ ḭ
CCS ṇ ṇ בֿ טּצּ Ḯ

כֿ¸ ḭ2030 פּ ︡ḭ

CCS שּ

ḱ ︣

CO2 וֹ Ḯ

¸ ḭCCU ךּ ḭ אל ḭ2030 וֹ
Ḯשּךּ

ễḰ ṕCCUS Ṗ

70



71

ṕ ṖCCS

2024 2025 2026

Ṯ5/17 ṯ Ṯ5/24 ṯ

ṮSTEPểḲ ṯ
ṕ Ṗ2024 Ị ệ
ṕ Ṗ ṕ

ḭ
Ṗ

ṮSTEPễḲ ḱ ṯ
ṕ Ṗ פּ Ễ ṕ2026 ệ 23 Ṗ
ṕ Ṗ ṕ Ṗ ḭ ḭ

ḭ ḱ ḱ ḭ
JOGMEC ḭ ḭ

ṮSTEPỄḲ ṯ
ṕ Ṗ2024 11 18
ṕ Ṗ ṕ Ṗ ḭ ḭ

ḭ ḱ ḭ
︣

2025 12 3
10 ṇ

ễ



וֹףּ

Ṯ CCS וֹףּ ṯ

¸ 2030 פּ ︣ CCS לּ ḭ ḭ פּ CO2
︣ צּ אל ףּ ḭ Ễ ︡ Ḯ

¸ ṕJAPEXṖּפ טּצּ ḭ ךּ ḭ שּ שּ ḱ
︡ ḭ ךּ צּ ךּ כֿ פּ ḭJAPEX ︡ ị ḭנּ

ḱ ḭ11 וֹ צּ ︡ כֿ Ḯ

1 km

ẅ ẅ

CO2Ṯ ṯ
ḱḱḱCO2
ḱḱḱCO2 ( פּ

)

CO2

ẑ ḭ

300 m Ṍ 2,500 m
ṕCCS

CO2
ṕẑṖ ḮṖשּ

2025
2/ 21Ṍ5/ 21

ḱ

6/ 5Ṍ9/ 5

6/ 27Ṍ7/ 28

ị/ 17

11 / 24

Ṯ ṇ ṯ

ṕẑṖ
ḱ

JAPEX

72

β ḭ וֹ צּ ︣ ḭ ḭ ךּ ḭ30 CO2 ḭ Ṅ ḭ
בֿ ךּ כֿ ḭנּ ︣ Ḯ ḱ ךּ ḭ CCS ḭ קּ רּ Ḯלּ

2025 12 3
10

ễ



¸ ḭ CCS ḭ פּ אל CO2 ︣ צּ אל
ףּ ḭ2030 פּ ︡ ךּ כֿ Ḯ 

¸ ḭ ḭ לּ ḭ קּ ךּ
כֿ Ḯ

¸ ︡לּכֿ ḭנּ CCS צּ כֿךּ פּ ḭ 2 ḭCCSקּ
שּ ︡ ḭ 9 ḭ ︡ḭ ︡ Ḯ

Ṯ ṯ Ṯ ṇ ṯ

2025
ị/17 Ṍ12/17 ḱ

73

2025 12 3
10

ễ



CCS ṇ ṇ / CCS
¸ CCS וֹ ḭ פּ CO2 ︣ טּ ḭ(1) ḱ
ךּנּ ḭ(2) ḱ ḭ(3) ḭ(4) ︣ ḭ

ךּףּ ḭ פּ ︣ טּצּ Ḯ

¸ כֿ ḭ ṇ ḭ פּ אל ṡCCS
ṇ ṇ Ṣ Ḯ

¸ ḭ ḱ אל ךּ ṡ CCS Ṣ ךּףּ ḭֿכ
CCS וֹףּ טּ ךּ ︡ קּ כֿ Ḯ

¸ ḭ טּ כֿ פּ ḭ טּ ṡ CCS
Ṣ ḭ כֿלּ ︣ Ḯ

(1) ḱ ךּנּ (2) ḱ
(3)
(4)

² CO2 וֹ
טּלּ Ḯפּקּ

CO2 צּ כֿ

︣

ךּףּ ︣ CO2

ךּנּ

CO2

² JOGMEC וֹ
טּלּ Ḯפּקּ

ḱ

ḱ

JOGMECּצ לּ ṕ Ṗ

² וֹ
ḱ

טּלּ Ḯפּקּ

ḱ ḱ
JOGMEC

ṕ וֹףּ
Ṗ

Ṯ ṯ

74

2025 12 3
10

ễ



ṕ ṖCCS CO2שּ וֹ

75

¸ CCS טּ ḭ ︡ḭ CO2ּצ אל צּפּ Ḯ

¸ כֿ ḭISO 27914 :2017 ṕCO2 Ṗẑ ḭ וֹ
ṕ ṇ ḱ ḭ ṕ ṇ Ṗḭ ḱ ṇ
ḭ ḭ Ṗ ︡ ךּ Ḯ

¸ CCS ︣ ḭISO 27914 :2017 ẑ ḭ
ךּףּ ḭ פּ ḭCO2ּצ אל פּ ︡ Ḯשּךּ

¸ ISO 27914 : 2017 צּ אל ףּ ḭ אל ḭ ︢ ︣ ךּ ︡ Ḯלּ

ṇ ḱ

נּ
ḭ

נּ ḭ ḭ ︢
︣ Ḯ

ṕ ṇ
Ṗ

ḱ CO2
ḱ Ḯלּ

ḱ ṇ
ḭCO2 ṇ ḭ

ṇ ḭךּ ︡
︣ Ḯ

ṕ ḱ ḱ Ṗ
ḭךּ לּ ︣ פּ ךּ ḭּט ︢פּ

︣ Ḯ

ṇ ṕ ệ 11 28  ễ Ṗ

ṮISO 27914:2017 נּ ṕ Ṗṯ

2025 12 3
10 ṇ

ễ



נּ CCS ךּ

76

︡

ể

ṕ פּ Ṗ ṕ ḱ ḱ Ṗ ︢ ḭ
ṕCO2 ḱ ḱ / ḱ / / /CO2 /
Ṗ ךּ Ḯלּ

ךּףּ ︣ CO2
ךּףּ ︣ CO2 ḭ 99volṾ ḭ CO2 צּ ︣

99volṾ ḭ צּ נּ ךּ כֿךּ ︣ Ḯ

CO2
CO2 ḭֿכ ךּ

Ḯ

Ễ

︡ ḭ ṕ Ṗ ḭ ḭ ︡
CO2 ךּנּ ︣ Ḯ

ḭ ︣ ḭ ︡ CO2 ךּנּ ︣
︣ ︣ Ḯ

ḭ צּ אל ḭ
צּ אל כֿ ḭ ︡ CO2 ךּנּ ︣ צּ טּ כֿ ḭ ṇ

CO2 צּ ︡ ךּ כֿ צּ אל ףּ ḭּפ ḭ ךּ︡
צּ כֿךּ ḭ CO2 צּ אל ךּ כֿ ︣ Ḯ

ḭ צּ אל כֿ ḭ
︡ḭ ︡ CO2 צּךּנּ ︡ḭ ︣ ףּ צּ ךּ כֿ ︣ Ḯ

צּ
︡ CO2ּצ ︣ ︡ שּ 10 צּ ︡

︣ Ḯ ︡ḭCO2ּצ אל ḭּפ ḭ צּ ︣ כֿ צּ
ḭ צּ קּ ḭ צּ ︣ Ḯ

ṕ Ṗ ḭ צּ ︣ ṇ ṇ
ḭ JOGMECצּ קּ צּ ךּ כֿ ḭ אל

ךּ ךּ ḭ JOGMEC צּ ךּ כֿ ︣ Ḯ

JOGMEC ḭ ḭ
︣ Ḯ

ẑ פֿ ךּ ךּ לּ ךּ ḭ פּ ︣ Ḯ

2025 12 3
10 ṇ

ễ



נּ CCS ךּ

77

︡

ễ

︡ ḭֿכ
ךּ Ḯ

ḭ שּ 30 ︣
צּ קּ טּ כֿ ︣ Ḯ

JOGMEC
JOGMEC ḭ ︣ ḭפּ ︡ ךּ

︣ וֹףּ ︣ Ḯ

︣ ṕ ḭ Ṗ Ḯ

ẑ פֿ ךּ ךּ לּ ךּ ḭ פּ ︣ Ḯ

2025 12 3
10 ṇ

ễ



CCS ṕ Ṗ ṕ2025 7 Ṗ

78

¸ 2030 פּ CCS ︡ḭ ṇ ỉ CCS
ṕ Ṗ ךּ Ḯ

¸ ḭ נּ ḭ CCS ḭ ḱ
ḭGX-ETS ︡ḭCCS ṕ Ṗ ︣
טּ ︢ ḭשּ אל ṡCCS

︣ ṇ ṇ Ṣ Ḯשּךּ

¸ ḭ לּ טּצּ ḭ ךּ קּ קּ Ḯשּךּ

CCS ֿב צּ טּ ḭCCS ḱ
ḭ קּ ︣ טּצּ Ḯ ḭCCS ḭ

︣ צּ ךּ ḭ ︣ ḱ צּ פּ
ḱ צּ Ḯἲ קּ קּ וֹ Ḯ

וֹ ךּ ḭ CO2 וֹ ḭ פּ
CO2 ḱ Ḯ ἲ80שּךּ

CCS ︡ וֹףּ CO2 ṇ ḭCCS ḭSHKנּ
ךּףּ ḭ Ḯ ἲ81שּךּ



ṕ ṖCCS ṕ Ṗ ךּ

79

¸ CCS ṕ Ṗ CCS
CO2 ṕCCS Ṗ  

¸ CCS CO2

¸

︡

2030

 Ṭ  ṇ 

Ḳ

ể

Ḳ

ẑ GX-ETS



CO2 ḱ שּ
ṕ CCS וֹףּ ︡Ṗ

ṕ ṇ ṇ Ṗ Ṍṕ ṇ ṇ ︡ ṇ Ṗ

ṇ
ṕVCṖ

ךּ שּ

ṕ ṇ Ṗ

( )

( )

( )

ḱ

( )

( )

ḱ

VC VC

¸ וֹ ḭ ￼ḭ ṇ CO2 ḱ
︣ ḭשּ ṇ ṇ Ḯ

¸ ḭ ךּ ḭשּ ḱJOGMEC ṕ ṇ
ṖḮ

¸ כֿ לּ ḭ CCS ︡ ḭֿכ ṕVC Ṗ
ṕVC ︡ ṇ Ṗ Ḯ

¸ ḭףּ ṇ ךּףּ ṡCCS VC בֿ Ṣ לּךּ Ḯךּ
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CCS CO2 ךּ
¸CCS ︡ CO2 ךּ ︣ כֿ צּ Ḯ

¸SHK ךּ ךּ ḭ ךּףּ ︡ שּךּ Ḯ

¸CFPṕ ṇ Ṗ ḭ ḱ ṇ ḱ ︣ טּ ḭצּ
ḱ ṕ ṇ Ṗּצ אל לּ ︡ שּךּ ể טּ ḭGX

ḮCCS ךּ ךּ ︡ ḭCCS ︣ צּ
Ḯ

GHG ḭ
CFP CFP וֹ
￼ḭ ︡ ︡ וֹ

Ḯṕ ךּ Ṗ GHG
ṕfossil GHG removals Ṗ ︡
ḭ פּ

︢ ︡ḭ
︣ כֿ צּ בֿ  Ḯ

ḲISO 14067: Greenhouse gases Carbon 
footprint of products - Requirements 
and guidelines for quantification, 2018

ISO14067
CFP ︣ ISO

CCS ḭCFPצּ ṕקּ Ṗfossil 
GHG removals וֹ ךּ

CCUS ṕ Ṗ ︣
ḭCBAM ︣
ḭֿ︡לּכ כֿ

צּ קּ Ḯֿכ ṕ Ṗḭ
ףּ טּ ḮṕiṖ אל
ḭצּ ︡

ךּ ךּ כֿ ḭ ṕiiṖ אל
צּ

אל ךּ כֿ טּ Ḯ
ḲCarbon Border Adjustment Mechanism (CBAM) 

Questions and Answers Last updated on 22 December 
2023

CBAM
ךּ
︣

CCS ḭ ḭ ẑ

CCS ךּ ḭ
פּ אל ︡

טּ CFP
Ḯךּ ḭGHG ︡
ךּ ṕ Ṗ

פּ ︡ GHG
אל וֹ Ḯךּ

ḭGHG ︡ ךּ
אל CFP ︡

ḭCCS ךּ Ḯךּ
Ḳ
ṇ ṕ2024 Ṗ

CFP
CFP טּ ḭ CCS
ךּ ︡ ךּ

CCS ḭCFPצּ ṕקּ Ṗfossil 
GHG removals וֹ ךּ

ẑEU פּ אל ṕלּ Ṗ
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CCS CO2 וֹ ךּ
¸ 2009 צּ צּ ︣ ḭ ︡ ḭ צּ ךּףּ CCS

CO2 ￼ טּצּ ḭ ṕ Ṗ ︡ḭCCS CO2
Ễ ︡ḭ ︡ כֿ Ḯ

ẑ ḭ11 / 14ṕ Ṗ ḭ11 / 19ṕ Ṗ ḭ1/ 19ṕ Ṗ Ḯ

¸ ḭ ︣ פּ ḭ וֹ ךּ
ḭ CCSצּ CO2 לּ ḭ ṇ צּ ︣ ṡ Ṣ

︡ ḭ כֿלּ ︣ Ḯ

¸ ḭṡףּ Ṣ ḭ 2009 ḭנּ בֿ פּ
︣ כֿ ︣ Ḯ

Ṯ ṕ Ṗṯ

ṕểṖ ṕ ỄỆ ễỉỊ Ṗ Ễ ễệ ệ בֿ טּ ḭ ︣
טּ כֿ Ḯ
︣ ḭצּ ︡ ḭ ךּ פּ אל
ךּ טּ כֿ Ḯ ︡ḭ אל פּ

︢ צּ ︣ Ḯ
︣ פּךּ כֿ ︣ נּ ךּ ךּ טּ כֿ Ḯ

ṕỄṖ ḭ צּ צּ ︡ טּ ḭ
︡ טּ כֿ

︡ נּ

︣ ḭ ṕ ︣ ︣
ḮṖ טּ ḭ ḭצּ ︡ḭ ︣ ︡

כֿךּ ︣
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ṇ CCS ︣
¸ CCS וֹ ḭCCS וֹ ḭ ṇ
ṕMoEṖ CCS ︣ ṕMoCṖ 2025 10 17 ḭ 3 AZEC
ךּףּ Ḯ

¸ ḱ ṇ ṕ2025 10 26 ḭ ḭ Ṗ ךּףּ ḭCCS
שּ ︡ḭ ṕJCMṖ וֹ ︡ḭ

AZEC ︡ כֿשּךּ Ḯ

ṥMOU/ ṦḲ
CCS וֹ לּ ḭ Ḯ

ṥ ḱ ṦḲךּ
CCS וֹףּ ḭוֹ לּ ︣ Ḯ

וֹ

V CCS וֹ
V CCS ︣ ḱ
V
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2025 10 1 ḭ ṇ CCUS צּ
10 10 ḭ Duyong צּ ṕCCUS שּ ṖḮ

ṕ Ṗ ṇ
: ṇ
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¸ נּ ḭ וֹףּ ḭ ḭ
︡ḭ Ḯ

¸ COŇ ךּ ḭ LCAנּ ︣ כֿ צּ Ḯ

Ḳ ṇ ṇ , 2023 6

CO2ḱ פּ 2040 ṇ
ךּ ḭ ḭ ṇ Ḯ

2040 פּ
ẇ  ṇ LP
ẇ ṕ ḭBTX Ṗ
ẇ    ṇ ṕ ḭ Ṗ

2030 פּ
¸  ḭSAFḭ
¸ ṇ ṇ
¸  ṇ ṕ Ṗḭ

¸

¸ צּ

2030 2040

ḭ
︡

ṇ ︣ ḱ ḱ
Ḯ ḭ וֹ ḭ צּ

צּ ךּ Ḯ

פּ 1/3Ṍ1/5

פּ 1/8Ṍ1/16

ṕ ṇ ṕ ṖṖ

ṕSAF Ṗ

COŇ

ṕ ṇ ṇ Ṗ

ṥ
Ṧ

ṥ ṇ
Ṧ

ṥ Ṧ

7 6 25  
9

ễṕ Ṗ ṇ ︡ שּךּ


