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¸ פּ 14שּ צּ ︣ ḭצּ
ḭ ︢ כֿ ḭצּ קּ קּ ṇ Ḯ

¸ ḭALPS ḭ ︡ ḭ ṇ ḱ ṇ
טּ ḭ ḱ ךּ כֿ Ḯ טּ ḭ ḱ
וֹ כֿשּךּ ḭ קּ קּ טּ Ḯ

ểḰ

ỄḰ 6 ṇ

¸ ḭ 6 ṇ ḭ צּ שּ ṇ ḭ לּ שּקּ Ḯ
︡לּכֿ נּ ṇ שּךּ Ḯ

ï צּ Ḯ

ï DX GX לּ צּ Ḯ

ï צּ ṇ ṇ וֹ ︡ ḭ פּ ṇ Ḯ

ï ṇ וֹ ṇ ḭ בֿ צּ אל
ךּ Ḯ

ễḰ ṇ ṕS+3E Ṗ

¸ ṇ טּ ḭS+3E ṕ ḭ ḭ ḭ Ṗ Ḯ

¸ ḭ ṇ ︡ ḭ Ḯ

3



¸ ṇ לּנּ ḭ ︡ Ḯ נּ ḭ ḭ
2050 וֹ שּךּ ḭ צּ ḮCO2 וֹ

קּ פּ לּךּ פּ ︣ Ḯקּ

¸ ḭDX GX צּ ףּ ḭ ḭ
ḱ ḭֿכ ṇ ṇ Ḯ לּ

ḭ ḱ ḭ ḱ פּ ︣ Ḯ ṇ
ṇ ︡ ḭ אל Ḯ

¸ ḭ טּ ḭ צּ ṇ ךּ ḭ
כֿ צּ צּ ḱ Ḯ

ỆḰ2040 וֹ

¸ DX GX צּ ḭ ךּ
קּ צּפּ צּ ︣ Ḯ2040 וֹ ḭ ṡGX2040 Ṣ
Ḯ

¸ תּ︣ נּ ḭשּ︡ ךּ צּ נּ ḭ ṇ
︣ פּ ḭ ṇ ︡ ︣ ḭ
︡ ךּ לּ ︡ Ḯשּךּ

¸ ṇ לּנּ ṇ ︣ ḭשּ ︡ ṇḭ
ḭ ṇḭ ṇ ︡ḭ

ךּ ︣ Ḯ

¸ 2040 ḭוֹ פּ ︢ שּךּ ךּ צּ ḮS+3E ḭקּ
לּ ︣ שּ Ḯשּךּ

ệḰ ḱ

4



Ṯ ṯ

¸ DX GX ḭךּ צּ ḭ צּ קּ פּ ḭ
צּ ￼ḭ צּ כֿלּ ḭ ︡ טּ Ḯךּ

¸ ṇּפ פּ ךּ ḭשּ ṇ
︣ כֿ צּ Ḯ

¸ ︡לּכֿ ḭ ḭ ︣ ḭ
ךּ פּ ︡ שּךּ

כֿ ḭ ︡ שּךּ טּצּ Ḯ

Ṯ ṇṯ

¸ S+3E ḭ וֹ ḭ ṇ ︡ḭ צּ ︡
︣ כֿ ḭ צּ ︣Ḯ

¸ ṇ ḭ כֿ ḭ ḭנּ צּ
︣ טּ ḭֿ︡לּכ פּ ṇ ḱ שּךּ

טּצּ Ḯ

¸ ṇ טּ ḭ ḭ ḭ ḭ ṇ
ṇ ḭ ךּ טּצּ Ḯ

¸ כֿ ︡ ḭ ḭ FIP ḭ ḱ ḭ
ṕ2040 20GW Ṗ ḭEEZ ḭ
ṇ ḭ ḭ צּ ︣

ḭ ḱ צּ אל Ḯ

¸ ṇ ḭ ḭ לּ
ḭ אל ḭלּ ṇ

Ḯ

ỈḰ
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Ṯ ṯ

¸ ḭ ḭ ︡ḭ ךּ ḭשּ ḭ
︣ Ḯֿ︡לּכ ṇ ṇ ṇ ︣ כֿ

ḭנּ פּ ḭ ḭ ︡ Ḯשּךּ

¸ וֹ ṇ ḱ ḭ ḱ ḱ
ךּ Ḯ

¸ ךּ ḭ ḭ ḭ צּ ḭ ḭ
וֹ בֿ Ḯ

¸ ḱ ךּ ḭ ḱ ︡ḭ
צּ ḭ ︡ ︣

נּ ︡ ḭ נּ
Ḯשּךּ ḭ וֹףּ ḭ נּ ︡ Ḯשּךּ

¸ ṕ ḱ ḱ ḱ ḱ ṇ ṇṖ
ḭ ṇ ḱ ḱ Ḯ

Ṯ ṯ

¸ ḭ ︣ לּךּ טּ ḭ ỉ ︣ ḭ
לּ ḭ ḱ ︡ ḭ ךּ Ḯ

¸ אל ךּ ḭ ṕkWṖ ḱ ︡ ḭ
ṕkWh Ṗ ︡ Ḯשּךּ ḭ ︡ LNG ḭ ḱ

ḭCCUS ︡ ḭ ךּ Ḯלּ

6Ḱ ṕ Ṗקּ

ẁCCUSḲCarbon dioxide Capture, Utilization and Storage ṕ ḱ ḱ Ṗ
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Ṯ ṇ ṯ

¸ ṇ ︡ ḭ נּ ṇ
︣ ḭ ḭ Ḯ ḭ DR

ḭ ḱ כֿ ḭ ṇ ︣ Ḯ

6Ḱ ṕ Ṗקּ

ỉḰ ṇ /

ỊḰ /

¸ ṕ ḭ ḭ Ṗ ḭ ךּ צּ אל ḭ ṇ ṇ
וֹ ṇ טּ ḭ ￼ḭ וֹ

צּ כֿ ךּ Ḯֿ︡לּכ צּ ךּףּ ḭ שּ ḭ
נּ ︡ Ḯשּךּ ḭ ךּ ︡ Ḯשּךּ

¸ ḭ וֹ ḭ2024 5 ︡ ḭṡקּ ︡ Ṣ
ṇ ︡ḭ וֹ ḭ

ḱ ︢ḭ Ḯשּךּ

¸ ḭ ḭ צּ ṇ ךּ Ḯ ︡
ḭשּ ḭ ḭ ḭ ḭ ṇ ḱ Ḯ

¸ ḭ ︡ LNG ︣ ḭ LNG ︣
Ḯ צּ ￼ḭNDC צּ ṇ ︡ ḭLNG Ḯ

¸ ḭ ךּ צּ ḭ פּ LP ṡ Ṣ ︡
טּ ḭSS ṇ ḱ Ḯ

7



¸ CCUS ḭ ︡ צּ ךּףּ קּ ḭ
ṇ ḭ ḭ טּ ḭCCS ︣ ḭ

וֹ ḭ Ḯ

¸ CDR ḭ ︣ ︡ טּ ḭ ḭ ḭ וֹ
Ḯשּךּ

ịḰCCUSḱCDR

10Ḱ

11Ḱ ṇ

¸ ḭ ףּ נּ טּ ḭDX GX ḭ
ךּ טּ Ḯ ḭ פֿ Ṅ צּ ︡ ףּ ḭ

וֹ ḭ ḭנּ
Ḯ

¸ ḭ ḭ ḭ ךּ ︡
קּ ףּ ḭֿכ ︡ צּ טּצּ Ḯ

¸ ḭ ךּ ḭ ḭ
ךּ ḭ טּצּ ḭDX GX ךּ צּ ḭ

ךּ ︡ ךּ Ḯ

¸ ︡לּכֿ ︣ ḭשּ ḭ ︡ GX
ḭ וֹ ḭ ḭ

ḱ נּ ṇ ḭ ḱ וֹ
Ḯשּךּ

ẁCDRḲ Carbon Dioxide Removal ṕ Ṗ

8



¸ וֹ צּקּ ︣ ḭ
וֹ ṇ צּ ךּ Ḯ

¸ ︡לּכֿ ḭ ךּ︡ צּ ︡ ḭ ṇ ︡ ḭ
ḱ Ṅ ︡ ︢ ḭ ṇ ḭ

︣ Ḯשּךּ

¸ ḭ ḭ צּ ḭ ︡ḭ צּ ḭשּקּ
וֹ נּ ךּ Ḯֿ︡לּכ ḭAZEC ︢ ḭ ︢

ḭ ︡ Ḯשּךּ

12Ḱ

ẁAZECḲAsia Zero Emission Community( ḱ )

¸ ṇ ḭ Ṅ טּ ḭ ṇ ךּ ḭ צּ
כֿ צּ Ḯ

¸ ṇ אל שּךּ טּצּ ḭ
︡ Ḯשּךּ ḭ ︢ ךּ ḭ ṇ ︡ḭ

Ḯשּךּ

¸ ṇ ︣ ︡ḭ ḭ ṇ ︣
︣ וֹ כֿ Ḯ ḭ ךּ ṇ אל Ḯשּךּ

13Ḱ ṇ

9



ṥ Ṧ2040 וֹףּ ṇ ︡

2023
ṕ Ṗ

2040
ṕ Ṗ

15.2% 3ṌỆ

9854 kWh
1.1 Ṍ1.2
kWh

22.9 Ṿ 4Ṍ5

9.8Ṿ 23Ṍ29Ṿ

1.1Ṿ 4Ṍ8Ṿ

7.6Ṿ 8Ṍ10%

0.3Ṿ 1Ṍ2Ṿ

4.1Ṿ 5Ṍ6Ṿ

8.5 Ṿ Ễ

68.6 Ṿ ễṌỆ

3.0 kL 2.6 Ṍ2.7 kL

ṕ2013 Ṗ
22.9 Ṿ

ẑ2022
73Ṿ

¸ 2040 ṇ ︡ ḭ וֹףּ ︡ צּ ḭ Ṅ צּ ︣ כֿ
ḭ ךּ ︡ Ḯ

ṕ Ṗ ṇ ︡ ḭ2040 73Ṿ ḭנּ ךּ ṕ61Ṿ Ṗ ︡ Ḯ 73Ṿ
2040 וֹףּ ṇ 5300Ṍ6100 ḭ61%צּ 7400 ︡Ḯ 10



2013 2022 2040

ṕ Ṗ ṕ Ṗ

ṕ Ṗ

 10.9 %

 0.9 %

 88.3 %

LNG

 21.8 %

 5.6 %

 72.6 %

4Ṍ5

 2

3Ṍ4

ṕ Ṗ 11

3.6 kL

0.99 kWh

1.08 kWh

0.90 kWh

1.00 kWh

1.1 Ṍ1.2 kWh

0.9 Ṍ1.1 kWh

3.1 kL

2.6 Ṍ2.7 kL
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13

¸ 6 13 ṕ Ṗ

78 100

100 ṕ Ṗ 15

¸ 22 3 ṕ Ṗ

¸ 23 20 ṕ Ṗ

¸ SNS

ṕ 24 Ḳ 610 4700  28 3000 Ṗ

ü 6 13 Ễṕ
Ṗễṕ Ṗ

ü 6 17 Ệṕ Ṗ
ü 6 23 UAE ể

ü 11 ṕJETRO Ṗ
ü 20

ü 90 ṕJETRO Ṗ
ü 27

https://www.nytimes.com/live/2025/world/israel - iran -maps -tracking
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ṇ

38.2%

ṇ

15.5%9.6%

8.6%

ṇ

5.6%

ṇ

5.1%

4.7%

ṇ

4.4%

4.2%
1.5% 2.6%

LNG
ṕ2024 Ṗ

6,589

¸ ḭ ṇ ṇ טּ ḭ ị ︣ Ḯ

︣ ḭ צּ פּ ḭ ￼ Ḯ

¸ ḭ 27Ṿḭ 20Ṿּצ Ḯ

וֹףּ ṇ Ḯ

¸ ṇ ︢ ךּ ḭצּךּ ךּ Ḯ

ḲEIA

ḱLNG ṇ

Ḳ

   Ḳ95.1 %
Ḳ94 .6Ṿ

 Ḳ11.0 %
Ḳ 5.8 Ṿ

ḱ LNG ḱ

43.7%

40.0%

ṇ

6.8%

ṇ

4.1%

2.5%

1.3%

ṇ

0.5% 1.0%

ṕ2024 Ṗ
236 /
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OPEC

¸ ḭ ḭ160 / ḭ Ḯ

¸ ︢ ︣ ḭ ḭ ︡ ףּ ḭ 300

/ ḭUAE 100 / טּ Ḯ

ḲIEA

Å IEA שּ Ḯ כֿ ḭ טּצּ
ḭצּ ︢ ︣ Ḯ

Å כֿ ḭ וֹ ḱ
טּ ḭ ︣ ḱLNG ︢￼Ḯ

Å ḭ אל ḭ
ṕAISṖ Ḯ

Å שּקּ לּ ḭ
צּ ךּ ךּ טּ ḭ

טּ Ḯ ḭנּךּ ︣
︢ Ḯ 

Å ṇ ḭצּ
︡ ︡ḭ ṇ

אל ︡ ךּ ḭ ︣
צּ Ḯ

ṕ ṖIEA פּ ṕ6 22 Ṗ
OPEC
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1. צּ ḭ צּ ︣ ṡ Ṣḭ קּ צּ ︡ ︣

ṡ Ṣḭ UAEṕ Ṗḭ ṇ ︣ ṡ Ṣ

אל ḭ 247 ךּ Ḯ

ḱ Ḳ 4,203 kl ḱ    143 klṕ Ḳ147 Ṗ

ḱ Ḳ 1,264 kl ḱ 1,404 klṕ Ḳ  92 Ṗ

ḱ Ḳ 247 klṕ Ḳ8 Ṗ

ṕ Ṗ צּ ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗṕ Ṗ

(OCC)

ṇ (OTC)ֿב
︡ ךּ

ṕ Ṗ 

ḱ 

ḱ 

ṕ Ṗ 

ṕ Ṗ

ḱ 

ENEOS

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ḭ10 ︣ ḭפּ בֿ ṕ Ṗ Ḯ

ṕẑṖ Ḳ צּ ךּףּ צּ ︣ טּ ḭ צּ צּ וֹ כֿ צּ קּ Ḯ 16



¸ 2015 ḭ צּ וֹףּ ︡ ףּ ḭ2023
פּ￼ ︡ 95Ṿ ךּ Ḯ

57 

353

497

429 411
439

369

235

270

91.2%

1967  

67.9%

1987  

94.7%

2023  

0%

10%
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70%

80%

90%

100%

0

100

200
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400
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600
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( / )

UAE

ṇ Ḳ ṇ
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¸ פּ קּ כֿ פּ ḭ צּ ị פּ Ḯ צּ Ḯ

¸ ︡ ḭ צּ ḭ כֿ︣ פּ ḭ
נּ כֿ צּ Ḯ

¸ ḭ ḭ ḭנּ ︢ ︡ ḭ
JOGMEC ṇ ︢ ḭ ︣ כֿ צּ Ḯ

ךּ

ḱ

ṥ Ṧ

API ḭSulfur ḭ

Ḳאלקּ

18
   Ḳ95.1 %

43.7%

40.0%

ṇ

6.8%

ṇ

4.1%

2.5%

1.3%

ṇ

0.5%
1.0%

ṕ2024 Ṗ
236 /



¸ קּ ︡ ḭ6 13 ṕ Ṗḭ צּ ︡ ḭ ḱ
︡ ︡ ḭ ḱ ḭ צּ Ḯֿכ

ḭוֹ Ḯ 78 ḭWTI 75 Ḯ

¸ ḭ6 24 צּ ḱ ︡ כֿ ḭוֹ 6
13 Ḯṕ6 26 Ḳ  67.73 ḭWTI 65.24 Ṗ

2021 פּ

6/26

67.73

65.24

144.80
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בֿ

Å ךּ ḭּך ṡ Ṣ ךּ
︣ ḭ ︣ פּ ḭּ︣ת נּ
︡ḭ בֿ Ḯ

Åֿ︡לּכ ḭ צּ קּ
צּ ︣ ḭנּ צּ 7 פּ Ị ךּףּ

ḭỆ פּ ệ ︢ ︡ ḭ
︢ Ḯ

Å ḭ ︡ḭ ךּ ḭ 10
בֿ ḭנּ ︢ ḭ 175צּ נּ

ḭ שּקּ נּ ךּ ḭ175לּ נּ
ךּ 10/10 Ḯלּ ךּ

Ḯלּ

Å ḱ ךּ ḭ בֿ ḭנּ
5 ḭ ךּ 4 Ḯלּ

Å6/26 ṕ Ṗ פּ Ḯ

20



ểỂ

ỉ Ị Ệ ệ

Ỉ

ỄỈ

ểỉệ

ệ

Ệ

ṕ Ṗ ṕ2025 Ỉ 19 17:30 Ṗ
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6/23

172.8 /L

182.8 

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

ṇ ḱ

ṕ / Ṗ

בֿ

41.4
39.0

39.3

37.6

33.4

21.5

6 26 Ṍ7 2

13.4

¸ 2025 6 23 ḭ172.8 ṕ +1.6 Ṗ

¸ 6 26 Ṍ7 2 13.4 Ḯ

ẑ ṕ172.8 Ṗ ṕṧ5.6 Ṗ נּ 178.4 Ḯֿכ ḭ6 26 פּ ḭ
10 3.4 ṕ=178.4 -175 Ṗ ḭ13.4נּ Ḯ
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ṇ

ḱ ḱ

ḱ

(2023 10 Ṍ)

וֹףּ
ṇ

(2023 10 Ṍ)

ḱ

(2025 6 Ṍ)

183.2

168.5

152

56.8

51.8

22.2

7.9

0 50 100 150 200

ṇ ẑ ṕ2021 Ṗ

ṕ Ṗṣ ṇ 2023Ṥ Ḯ

ṕẑṖ ṇ ḭ ṇ ︣
︡ḭ ︣

︡ Ḯ ḭ ṇ צּ ךּ
ḭ ṇ ￼ קּ צּ

ךּ ḭ צּ Ḯךּ

¸ ḱ צּ ︣ ḭ6 13
צּ ṕẑṖḮ24 Ḯ ḮṕẑṖ Ṅ

¸ 9 פּ ︣ צּ ḭ ṇ צּ ︣
ṇ ︡ḭ צּ קּ Ḯ

ṕ Ṗ
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¸ IEA ךּףּ ḭ צּ ḭ צּ
כֿ︣ צּ Ḯ ḭLNG ḭ ︣ ︡ḭ

ḭ קּ טּצּ ḭ ︣ Ḯ

¸ ḭ לּךּ ḭ טּ
ḱLNG ︣Ḯ ḭ כֿ פּ︣ טּצּ ḭ

︡ ṄḮ

LNG

IEA - STEPS

IEA - APS

IEA - NZE

Shell - upper

Shell - lower

Wood Mackenzie

Rystad

0

200

400

600

800

1,000

1,200

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

(bcm )

ṇ : JOGMEC, The Oil and Gas Industry in Net Zero Transitions, IEA(2023)

STEPSḲStated 
Policies Scenario
APSḲAnnounced 
Pledges Scenario
NZEḲNet Zero 
Emissions by 2050 
Scenario

︡

LNG ︡
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¸ ṇ ︡ ḭ שּ 2030צּ ךּ
ḭ ︡ ךּ ︢ טּצּקּ Ḯ

Global oil demand, MMb/d
Demand Peak 1

21

121

0

10

20

30

40

50

60

70

80

90

100

110

120

130

10 15 20 25 30 35 40 45

Shell - Sky 2050

BP - New Momentum

Shell - Archipelagos

Exxon

50

Opec - Advanced technology

Opec - Laissez-faire

BP - Net Zero

IEA - APS

IEA - STEPS

100
million 

barrels / 
day

N
e

w
 M

o
m

e
n

tu
m

S
T

E
P

S

A
rc

h
ip

e
la

g
o
s

A
d
va

n
ce

d
te

ch
n
o
lo

g
y

E
xx

o
n

A
P

S

N
e

t
Z

e
ro

S
k
y

2
0

5
0

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 3, IEA World Energy Outlook 2023, OPEC 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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¸ וֹ קּ ḭ ︣ צּ
Ḯךּ ḭ ḭקּ אל ךּ ︣ ︡Ḯ

ü ḲICAO ḭ2030 SAFṕSustainable Aviation Fuel Ṗ GHG
5% ︣ Ḯ

ü Ḳ ḭ ṇ Ḯ

ü ḲIMO ḭ GHG 2050 ︣ ḭ2027 3 פּ
GHG Ḯ

︡

ḲIATA Net zero 2050: sustainable aviation fuels

Ṯ SAF ︡ṯ

ṕ ṖENERGY TRANSITION OUTLOOK 2023 ṕDNVṖ ṇ צּ

ṕE- fuels
+Ammonia Ṗ

Ṯ ︡ṯ
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ṇ

1970 Ḳ15.3Ṿ ἲ 2010 :20.2 Ṿ ἲ 2023 : 15.2% ṕ Ṗ

*2021 (13.3%) ḭOECD 38 2 ךּ

ṕLNG Ḳ / Ṗ

 2010 Ḳ49 ἲ 2023 Ḳ 98

ṕ Ṗ

2010 Ḳ 16 ἲ 2023 Ḳ 26

* תּ ṕ2023 28 Ṗ ṕ 26 Ṗ

Ḳ ṇ ṡ2023 ṇ ṕ ṖṢḭ IEA ṇ ṇ ṕ 6 11 26 ṇ Ṗḭ ṇ 2024ḭ ḭ

¸ תּ︣ נּ ḭשּ︡ ךּ צּ ṇ Ḯ
ṇ ḭ וֹ קּ ḭצּ שּקּ Ḯ ḭ

Ḯ

¸ ḭ אל Ḯ

ẁ 2022 9 165

ṇ ṕ צּ ṇ Ṗ

29



ṇ ṕṡ ṇ Ṣ Ṗ

¸ 4 24 ḭ25  ḭ ṕ Ṗ ךּףּ ḭ ṇ ṕIEAṖ
ṡ ṇ Ṣּצ Ḯ פּ 60 ḭ50 צּ Ḯ

¸ ḭ ṇ צּ ︣ ḭIEA ḭ ḭ ṇ
ḭ נּ ḭ ṇ ṇ

ṇ ḭ ṇ ךּ Ḯ פּ ḭ
︢ ḭ ḱ ṇ ḱ Ḯ

¸ ḭ IEA ḭ וֹ Ḯ
︣ IEA ḭ נּ ṇ ︢

Ḯ

ṇṕ Ṗ

¸ ṇ ḭ טּ ḭ ḭ
ḭ ṇ צּ Ḯ

¸ ḱ ḭנּ לּ
צּ Ḯ

¸ ︣ פּ ṇ ︣ כֿ צּ
טּ ḭ צּ קּ קּ Ḯ

¸ וֹףּ ṇ Ḳ

V ṇ ṇ

V וֹףּ ḱ

V ṇ

V ṇ

V

V פּ

¸ ṇ ễ ḭ ḱ ḱ Ḯ

¸ ṇ ḱ ṇ ḱ ṇ ḭ
ṡ Ṣ נּ לּ ︡ ךּ Ḯֿכ
ḭצּ︣ ︣Ḯ

¸ טּ ḭ טּ ḭ טּ ḭ
ṇ טּ וֹ Ḯ

¸ Ṅ פּ ︡ ︣ ︡ וֹ Ḯךּ

ḱ ỔỐỌ ṕ Ṗ

30



· ḭ2025 1 ḭ ṇ ︡ Ḯ

Å ṇ ḱ ṇḱ ṇ ḮIRAṕ Ṗ

Å2030 EV 50Ṿ וֹףּ

Å ṇ וֹפּ ︡ḭ פּ ḱ ḱ

Å ḭ פּ Ḯ ṇḱ
ṇ Ḯ ḭ LNG

Ḯ

Å ṇ ḱ ḱ ḱ ḭ ḭ ḭ
Ḯ ︢ ṇ קּ ḭבֿ נּ Ḯ

Å פּ ךּ ḭ Ḯ

Å פּ ︡ḭ ︣Ḯ

Å ṇ ṇ Ḯ

Å ṇ ḱ ︣ צּ︡ ︣ ḭ ḱ
︣ ḭ ḭ ṇ ḭ ︡ ךּ

Å נּ ṇ ︣ כֿ ḭ
נּ ︡ḭֿכ ḭ ḭ Ḯ

Å ḭ ṇ ṇ ︣ ︣ כֿ Ḯ

ṇ
קּ

קּ

ṇ

ךּףּ
ể ︣

ṇ פּ
ṇ ︡

ṇ
פּ

ךּ︡ ṇ

ṕ Ṗ ṇ Ḯ

ṕ Ṗ
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·

·

·

32
Ḳ EDF HP

Å 2,800MW
ṕ 100 Ṗ

Å 1 1500MW ṕ
70 Ṗ
2027

Å2025 3 14 ṕEPAṖ

ÅEDF 9 3400
2025 ể

9 5500

 ể

Å810MW ṕ 50 Ṗ

Å2027

Å2025 4 16
ṕBOEMṖ
ṕ 30Ṿ Ṗ

Å2025 3 31 15
15

Å2025 5 19 BOEM
2027

ṕShellṖ



33ṕ Ṗ

Å

Å 240
240 120

Å ệGW 2030 10

Å

Å Ễ

ṕNRCṖ

Å

Å 2024 100GW 2050 400GW
Å NRC

18 ể

Å

Å 120 20

· 2025 5 23 4



· 2025 4 8 ṕBeautiful Clean Coal Ṗ

·

34

Å

Å

Å

Å

Å ṕAIṖ

Å

Å

Å

Å AI

Å

ṕ Ṗ White House ṕ Factsheet Ṗ



ṕ Ṗ

35

2022 2023 2024 2025

REPowerEU

Å ṇ
ḭ פּ

Ḯ

Å 2030
600GW
︣Ḯ

Å ṇ
קּ ḭ2030בֿ

2,000 Ḯ

ṇ ṇ

Å ḭṡ
Ṣ ṡ Ṣ Ḯ

Å ︡
Ḯ

Å

ṇ 40Ṿ Ḯ

Åṡ Ṣ ḭ
ךּ ḭ2030 3

65% Ḯ

CBAM

ÅCBAMṕ Ṗּ2023צ 10
פּ Ḯ

Å 2026 1 פּ Ḯ

ṇ

Å וֹ
︡ ḭ
אל Ḯ

Å

Ḯ

Å

ḭצּ
︡ḭ

ךּ ḭנּ
Ḯ

Å 2030 500GW ḭוֹ
וֹ ︣ קּ

Ḯ

Å 2 ḱ ḱ
︡ ḭ ṇ

ḭ
ḭ

ḭ
Ḯ

ṇ ṇ

Å 2050 ︡ ḭ
ḭקּ ṇ
ḭ

ṇ
Ḯ

Å ︣
︣ ḭ6

Ḯṕ Ṗ

¸ ḭ ḭ ṇ לּ Ḯ

¸ ︡ ḭ נּ
ṇ ︡ ṡ ṇ ṇ Ṣ 2025 2 ︡ Ḯ



· 2025 2 26 6

36

Å

Å 2030 32% ṕ 21.3% Ṗ 2030 100GW

ÅEU EU 40% ṕ
Ṗ 0.19

Å

Å 527 ħ

Å Invest EU  Invest EU 500 ħ

Å 2030 24% ṕ 11.8ṾṖ

Å EU

Å ṕCTIPs)

Å ṕCBAMṖ

Å 5
ṕ 2024 27 Ṗ

Å 9,000 ħ

ṕ Ṗ



· 2025 4 9 CDU CSUṕ Ṗ SPDṕ Ṗ 5 5

·

37Ḳ Verantwortung fěr Deutschland

Å 5 ṊkWh
Å

ṕ Ṗ

Å

Å

Å EV

Å

Å2030 20GW
Å

Å 2038

Å

CCUS
Å

ÅCCUS Hard - to -Abate CCUS



ṕ Ṗ
¸ ḭ2022 5 ︡ ḭ ṕ ṇ ṇ

Ṗ ︣ ḭ ︡ קּ ךּ Ḯ

¸ ḭ2050 וֹ ךּףּ ḭ ṇ
וֹ ךּ Ḯ2024 5 ḭ ךּףּ צּ ︣ ︡ḭ

︣ ṇ ︡ḭ קּ
ṕFuture Gas Strategy Ṗ Ḯ

Å ṇ ṇ ḱ ḭ ṕ ṇ
Ṗ ︣ Ḯ 

Å ḭ2050 ṇ
בֿ כֿ צּ Ḯ

Å ḭ צּ ︡ ףּ
וֹ ể Ḯ 2015 ḭ
2023 7 1 פּ Ḯ

Å ṕẑṖ︣ ḭ ḭ ṇ ḱ
︣ ḭפּ ḱ ṕCCSṖ ḭ
︣ כֿ צּ אל Ḯ

ṕẑṖ

ḭ ︡ ḭ
︡ḭ Ḯ

︡ ḭ פּ
ẑ ḭנּ 6 ṇ
︢ אל ︣ כֿ ḭ

Ḯ
︡ ︣

כֿ ḭ ︢ Ḯ
Ṅ צּ ︡ ףּ ḭ
ṇ ︢ ףּ

Ḯ
CO2 ︡ḭ CCS ︣ כֿ
ḭ Ḯ

ẑ ︣ ︣ ṕ
ṕ ṕCO2ךּ 25 Ṗ Ṗ

ṕ ṇ ṇ Ṗ
Future Gas Strategy 5
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XOM, 76,797 

BP, 40,932 

TOTAL, 47,367 

CVX, 49,602 Shell , 68,414 

COP, 28,314 

ENI , 17,460 

Equinor , 35,136 

Occidental , 16,810 Woodside , 8,811 

INPEX , 5,562 

JAPEX , 787 

(1,000)

0

1,000

2,000

3,000

4,000

5,000

(2,500) 0 2,500 5,000 7,500 10,000 12,500 15,000 17,500 20,000

kboe/d

MMboe

ẑ (100 USD) 2022

Ḳ ṇ 39



40

ṇ

1. ḱ 2024   2. ṇ 2023   3. ︡ ךּ ￼
Source: ṇ ( 2024  ḱ ); BCG

IOCs

( ) ( ) ( ) ( ) ( )

1

1

קּ

CF

15
( ḱ ḱ ḱ
ḱ

)

434 /

( ḱ
ḱ )

/ LNG

$339bn

Permian
ṇ
ḳCCSḱ

9
( ḱ ḱ ḱ

)

178 /

ḱ

$203 bn

ṇ
(PDC)ḳ

8
( ḱ ḱ ḱ

ḱ
ḱ )

170 /

ṇ
/ 

LNG

$289bn

ḱ ḳ

6
( ḱ ḱ ḱ

)

156 /

ṇ

ḭ

$189bn

ḳ
ḱEV

6
( ḱ ḱ
ṇḱ )

176 /

LNG/ 

$196 bn

ḱ
ḳ

100GW

$34bn $18bn $17bn $0.4bn $16bn

+$55bn +$31bn +$55bn +$27bn +$31 bn

3

40 /

/ 

2.7

( )
ḭSAF
ḳ

1,492

9

164 /

ṇ
ḭ

13.9

ḳ ḱ

4,649

+10,103

3 3

ṧ 3
ṧ פ1ּ ( )

115 /

ḱ
( צּ( צּ

8.7

ḭ
ḳ

ḱ

3,630

+3,774 + 1,779

2
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41

ṇ

Source: ṇ ( 2024  ḱ ); BCG

1

1

קּ

CF

2

O&G

1
( ḱ )

69 /

( ḱ )ḭ
( JV)ṧ ṇ
( ḱ )

7.2

ḭ ḱ
ḭ ṇ ḱCCS

Ẏ1,475

1
( ḱ )

66.9 /

( )ṧ ( ḱ
)ṧ

36.6

( 26 ) ẓ
ḭ

ṇ

4,220

1
( ḱ )

84 /

( ḱ )ḭ ḭ
(SKGC)ṧEV
ṇ

74.7

2024 SK innovation  SK 
Energy ּצ ḮSAF
ḭ ḱ

ṇ Ḯ
ṇ

( קּ )Ẏ23,798

22,325

1
( ḱ )

80 /

Chevron JVḮ ( ḱ
)ḭ ( ḱ
)ḭ

47 .6

CCU (COŇ
)ḭLG
ṇ
ṇ

5,480

14,675

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

ṕ Ṗ
¸ ṇ ḭ ḭ ḱ ︣ Ḯ

¸ ḱ ךּ ḭ ךּ ḱ ︣ Ḯ

17.0 19.8 21.8

2022 2023 2024

10.5 10.7 12.4

8.1
11.7 12.3

16.7 16.5 16.5

8.5 9.3 9.7

(B$)

( )

( )

( )

( )

( )

Exxon Mobil

Chevron

Shell

bp

Total Energies

0.6 0.90.1

3.5 4.9 3.9

2022 2023 2024

1.5 2.0 2.0

1.0 1.3 1.6

4.3 5.6
2.4

(B$)ḱ PJ ︣ ḱ PJ ︣

43

Å 2027 ṇ 200 /

Å 2030 430 BOE/
ẓ540 BOE/

Å PDC Energy 370 BOE/
︡

Å 140 (2030
)

Å LNG 4-5%

Å 2030 236 ẓ230 -250
BOE/

Å 2023 250 BOE/ ḭ2030
3%

Å ṇ ḱ ṇ ḱ
LNG

Å 2023 ḭCOŇ Denbury 49
Ḯ

Å

Å ( ṇ ) (
)

Å Gorgon CCS

Å ḱ / )בֿ
)

Å EV וֹ

Å 18 ḭ ḱ
Å Lightsource BP( )
Å EV ḱ

Å ḱ ḭEV (
)

Å ︡ (
)
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ṕLNGṖ

UAE

ṇ

ẆNext Decade צּ
LNG ṕ 150 Ṗ
Commonwealth LNG צּ

LNG ṕ 100
ṖḭSempra  Infrastructure צּ
ṇ ṇ ṇLNG ṇ Ễ
ṕ 150 Ṗ ḭ

JERAּצ ︡ Ḯ

ṇ
ẆWoodside צּ ṇ ṇ ︡ ︣
ṇ ṇ ḭ
Ḯ

Ẇ ḭ Ḯ

ẆShell Petronas צּ ︣ LNG
ḭ צּ Ḯ

Ẇ 1400 טּ ḭ2018
FIDḭ2025 Ḯ

ṇ

UAEṕ Ṗ
Ẇ  ADNOCּצ ︣

LNG Ḯ
Ẇ 960 טּ ḭ2024

FIDḭ2028 Ḯ

Ẇ LNG INPEXּצ ṇ ṇ ︡
Ḯ

Ẇ 950 Ḯ

ṇ
ẆTotal Energies צּ ︣ ṇ LNG

ḭ Ḯ
Ẇ 1200 טּ ḭ2019

FIDḭ2020 פּ
︣Ḯ

¸ ḭ טּ ︡ ךּ Ḯ

︣ LNG



Ḳ ṇ Ḯ

וֹ

Neste ( )
ü ḭ Porvooṕ 25

kL/ ḭּל SAF12.5 kL/ Ṗḭ
ṕ150 kL/ ḭSAF Ṗḭ
ṇ ṕ325 kL/ ḭּל SAF125 kL/
Ṗ SAF Ḯ

ü 2026
340 kL/ ṕּל SAF150 kL/ Ṗ
Ḯ

TotalEnergies ( )
ü2019 6 ḭLa Mede 62.5

kL/ HVO ṕּל
SAF12.5 kL/ Ṗ Ḯ2022 3
פּ Ḯ

ü2025 Grandpuits
SAF ṕ 26 kL/

Ṗ ︣ כֿ Ḯ
ü ṇ Gonfreville

SAF Ḯ
2025 5 kL/ Ḯ

World Energy ( )
ü2016 פּ ḭ ךּףּ ḭSAF
ṕ 17 kL/ ṖḮ2025 130 kL/

Ḯ
ü ṇ 2025 95 kL/ SAF Ḯ

Shell ṕ Ṗ
ü 82 / SAFḱ

ṇ 2025
ḭצּ Ḯ

ü טּ S&W Seed ṕ Ṗ
2023 ︡ḭ

Ḯ
ü ḱ טּ EcoOils ṕ

ṇ Ṗ 2022 Ḯ

Chevron ṕ Ṗ
ü SAF

︣ ḭ ṇ bunge
ḭ Chacraserviciosלּ
ṕ Ṗ 2023 Ḯ

ü ︣ Terviva
ṕ Ṗ ṕ2024 10 Ṗ

LanzaJet ( )  
ü2024 1 ḭ ṇ ךּףּ
ḭATJ ךּ SAF

Ḯ 3.8 kL/ ṕּל
SAF3.4 kLḭRD0.4 kLṖḮ

¸ ṇ ḭ ︡ḭ ︣ קּ טּ
ḭ ךּףּ ḭ ṇ ḭ

︡ ףּ ḭ טּ ︡ ךּ Ḯ

ẑ ḭ
bpṕ Ṗ
ü ṇ bunge

טּ bp Bunge Bioenergia
2019 ︡ḭ
ṇ Ḯ

ü2024 ḭbunge ṕ50%Ṗ
BPּצ ︡ḭ100% Ḯ

ṕ Ṗ

UPM ( )
ü וֹףּ

ךּ ḭ ḭ
ḭ ︡ ḭ

2025 ệ Ḯ
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¸ e-fuel ḭ ︣ קּ טּ ḭ
צּ Ḯ

ṕ ṕe- fuel ṖṖ

Ḳ

Infinium ṕ Ṗ
¸ FT
¸ ṕ Ṗ
¸ e e EC e

2023
¸ 2 eSAF BEC

eSAF

¸ DAC CO2
e MTG e

2022 12
¸ e

2023 11 2.5 e

HIF USA ṕ Ṗ
¸ Haru Oni

2027 140 t/ e
PJ

¸

¸ Airbus e-SAF
MTJ e-SAF

HIF Chile 
Haru Oni  PJṕ Ṗ

European Energy
ṕ Ṗ

¸ 2025 ệ KassÔ
4.2 / e-

¸ Solar Park KassÔApS
European Energy 51%

49%

Shell ṕ Ṗ
¸ Vattenfall ṕ Ṗ

CO2 82 ,000 eSAF
9,000 e 2027

¸ Shell
2024 7

Vattenfall

¸ CO2 e-SAF
AirPlant One

2025 5
/

¸ IAGṕInternational Airlines GroupṖ 14
Microsoft

¸ TPG Rise Climate
6.45

Twelve ṕ Ṗ

Îrstedṕ Ṗ

¸ CO2
5.5 e

¸ 2022 FID 2023
2025

e-fuel
2024 8

ḱ ︡ 46



¸ ḭ ṇּצCCS ︡ ךּ Ḯ

¸ ḭ AramisCCS פּ Shell Total  Energies צּ
︣ ḭ ︣ ︣ קּ Ḯ ḭExxon Mobil Shellּצḭ
ṇ ︡ ṇ ︣ ḭ CCS ךּ ︣ קּ טּ Ḯ

ṕCCSṖ

Ṯ ṇ CCS ṯ

ḲJOGMEC

ÅAramis ḭ ךּףּ
ḭ ︡

2200 CO2
︣ כֿ

︣ Ḯ
ÅTotalEnergies ḭShell  

Netherlands ḭ Energie 
Beheer Nederland (EBN) ḭ
Gasunieּצ Ḯ

Å2026 ḭ
2030 ︣Ḯ

ÅTotal Energies Shell ḭ

Ḯ
CO2 ḱ ṇ

קּ קּ Ḯ

Å2024 ḭExxon Mobil 
Asia Pacific Shell 
Singapore ḭ
ṇ וֹףּ CO2

וֹ ḭ
ṇ ṇ
ṕS-Hub Ṗ Ḯ
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1. ḭ
ḭ ḱ אל ḭ ︡ ךּ Ḯֿ︡לּכ ḭ צּ ḭ

וֹ ḭ ḱ ṇ ︡ כֿשּךּ צּ
טּ Ḯ

2. ︡ ḭ שּ ḭשּ ṇ ︢ כֿ
קּ ףּ ḭ ךּףּ ḭ צּ טּ Ḯ

3. ḭ ṇ ḭ ḭ ḭCCUS ḭ Ṅ
︣ כֿ ḭ ︡פּ ṇ ︡ḭ נּ

︡ צּ ḭ ḭךּ טּ ḱ ḱ
קּ ךּ Ḯ

4. ︡לּכֿ נּ ḭ ךּףּ ḭ טּ ḱ ḱ ︣
︣ כֿ צּ ךּ ḭלּ Ṅ פּ ︡ḭ

נּ ḭ פּ צּ קּ ︣ כֿ צּ טּ ḭ ︡ ḭ
︣ קּ Ḯפּךּ

5. ḭ פּ ṇ ︣
ḭ ḭנּ ṇ ︡ ḭּ︠ך לּךּ נּ אל
︡ שּךּ קּ Ḯפּךּ

וֹ
ṕ Ṗ
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וֹ

ṕ ḭ
Ṗ

ṕ ḭ
ḭ

ԋ֪֤ԃ֩LPԉ֪ԐṖ

CCUS

ḱCCS ︣
ḱ וֹ ḱ
ḱ
ḱ וֹ

ḱ

ḱ ḱLP
ḱ ḱ

ḱ LNG
ḱ

ḱ וֹ
ḱ

ḱSAF
ḱ ṇ
ḱrDME LPԉ֪Ԑ

ḱ ḱḱ ṕ Ṗ
ḱ ṕ Ṗ

ḱSAF

ḱ

ḱ
ḱ

ḱ
ḱ

נּ טּ

ḱ LP
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ể. 7 ṇ ךּ

Ễ. ּך

ễ. ֹו ṕ Ṗ

CCUS

ḱ ḱ

ṇ ḭLP
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ךּ
¸ ךּ Ḯ צּ צּ Ḯ

¸ GHG פּ צּ ︡ ףּ ḭ צּ Ḯ

ṇ

ṕ Ṗ ṕ Ṗ ṕ Ṗ

GX

וֹ

ṇ

SAF

FAMEḭHVOḲ ḱ
︡

NEDO

GI

NEDO

GI

שּ

ṇ
וֹ

ṇ

ṇ
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ṕSAFṖ ḱ

¸ 2024 Ṍ2028 ṕ5 Ṗ

ḱ
¸ Ḳ3,368 ṕ Ṗ
¸    Ḳ1/3 ṕHEFAṖ,1/2 ṕATJṖ

¸ SAF לּ

¸ GX ︢ ṇ ḭ ḭ ︣ SAF ךּ ḭ טּ
SAF קּ ḭוֹ SAF לּ ︡ ḭ ︣ Ḯ

¸ וֹףּ SAF 22 ףּ ḭ צּ ︣ SAF ︣ ḭSAF
ḱ אל כֿשּךּ ḭ SAF ︣Ḯ

¸ SAF ḱ וֹ ḭ ︢ ṇ צּ אל ḭ ︣Ḯ

Ḳ
ḲATJ
Ḳ20 KL/

ENEOS
Ḳ
ḲHEFA
Ḳ 40 KL/

Ḳ
ḲHEFA
Ḳ25 KL/

Ḳ
ḲATJ
Ḳ15 KL/
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( / )

Ẍ ṇ וֹ

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 2030 Ṍ 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

ḱ

ẅ
E10

ẅ
E20
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¸ ṇ ḭ 7 ṇ וֹ ףּ ḭ

2040 פּ 20 % וֹ ḭ ￼ ṡ2030 ḭ

וֹףּ ṇ ︢ ḭ 10Ṿ

Ṣ ︣ ḭ2028 כֿלּ ḭ וֹ

ךּ ︡ ḭךּ ︡ כֿ︣ ︣ Ḯ

¸ טּ ḭ צּ ךּ ḭ2040לּ פּ

20 % נּ ︡ Ḯשּךּ

¸ טּ ḭ ḭ ḱ

︡ Ḯשּךּ פּ קּ ךּ ḭ ︡ ︡ Ḯשּךּ

¸ קּ ︡ḭ Ḯלּ

ḭ ךּ ḭ ︢ ︡ כֿלּ ︣ Ḯ

Ẍ ךּ
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וֹףּ
¸ פּ ︣ פּ ḭ ḱ ḭ ḭ

פּךּ ︣ צּפּ Ḯ

︡לּכֿ¸ ḭ ︡ ḭ ṇ טּצּ Ḯ ḭ ḭ
︡ קּ ךּ צּ ךּקּ ḭ ḭ שּקּ וֹ כֿ פּ

צּ ךּקּ ךּ ךּ טּ Ḯ

¸ לּ ṡ Ṣ ︡ḭ ḱ ṇ ︣ כֿ ︡ ףּ ḭ
ךּףּ ḭ צּ Ḯ

/ḱFS

Ṯ ṇ ṯ

ḱ ḱ

ṇ ṕ Ṗ

Ṯ ḱ ṇ ṯ

ṇ ṕ Ṗ

︣
︡ ṇ

5555



ṇ

¸ ךּ ḭ ṇ שּךּ

¸ ︣ שּ ︡ḭ טּ צּ קּ לּ ︣

¸ צּ ︡ ḭ ︣

¸ ḭ וֹ כֿ

¸ ḭוֹ צּ ︣ ḭṡ ú Ṣ ḭ

︡ ︣

2050

/

ṇ

ṥ ṇ Ṧ ṥ Ṧṥ ḱ Ṧ

2024 ệ ḱ
ךּףּ ḭ ḱ ḭ

ḭṡISFMשּךּ ṕ
ṖṢ

בֿ Ḯ

ḭ
צּ ךּ

טּצּ Ḯ
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ṇ ṇ
¸ ḭ וֹףּ לּ טּ ḭ /

ḱ ︣ כֿ Ḯ

ṕ Ṗ

ḱ

ḱ
ṕ +GHG

ḱ Ṗ

ḱ

Ḳ

ISO17065/
ISO14065

קּ
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ṇ בֿ וֹ
¸ וֹ ḭ ︣ ︣ טּצּ ḭצּ

ḭGHG Protocol ךּ צּ ︣ Ḯ

¸ ḭ טּ ḭ ḭ בֿ ︣ Ḯ

¸ 2025 ךּףּ ḭ2026 וֹ ḭ וֹ

Ḯלּ

1 ṕ Ṗ

V ḭ ṇ
︡

V ḭ ︡

V 2025 ḭ26
V

2 ṕ Ṗ

V 1 ḭGHG Protocol 
ḭנּ ךּ

ṕ2026 Ṗ
V ḭ ḭ ḭ

V / ḭ
צּ

V

V SHK ḱ
V 2027

3 ṕ ḱ Ṗ

V 2 ḭנּ ḱ
ךּ

ṥ Ṧ
Å ḭ וֹ

ṕ ḭ
ḭ Ṗ

Å

Å ú ḱ
Å ḱ
ṕGHG Protocol, SBTi, CDP Ṗ

V 2027 ḭ ︢

ṇ
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שּ ךּ
Â ︡ שּךּ טּ ḭ צּ ḭ Ṅ

שּ ︣ ︡ ︣ כֿ ḭ ṇ ︡ ḭ

ṇ ḱ ︡ Ḯשּךּ

Â ḭṡ ḭ בֿ פּ צּ ︣ ︣

טּ טּ ḭ צּ ︡ ︣ ṕ

ḭ ṖṢ ṕFSṖḭ ṕFEEDṖḭ

ễ Ḯ

Â ể ṕFSṖ 2024 6 פּ 2025 2 Ḯ Ễ

ḱ ḭ ṡשּ Ṣ

Ḯֿכ ḭ ︣ ṕ2025 3 5 Ṍ6 30 ṖḮ

βFS ḭ שּ ︡ Ḯךּ
ββGX ︡ḭ 7 FEED ︡ 57 Ḯ

ẑẑ
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¸ ṇ LP ḭ LP LP ḭ ךּ ṇ LP Ḯ

¸ ḭ ṇ אל LP צּ טּ ḭצּ ṇ LP
ểỂ:ể טּ ḭ צּ Ḯ ḭ ṇ LP ︡ אל ךּ

Ḯךּ ḭ LP ḭ צּ ḭ צּ ︣ פּ ︡ שּךּ טּ ḭ ṇ
LP צּ Ḯ

¸ GI ︡ḭ ṇ LP Ḯ2030 ︣Ḯ

ṇ LP ḭGI

ṇ LP

ṇ
LP
(C3H8ḭC4H10)

GI ṇ LP
Ḳ
Ḳ 82 ṕGI 52 Ṗ
Ḳ2022~2030

ṇ

H2

ךּ Ṅ

CO H2

︡

H2O
CO2

H2ḭ
CO2

H2O
CO

CO2
CHỆ

H2

CO

ḭ ḭ ḭ

ṇ ךּ

SHV ṇṕ Ṗ
ṇ

ךּ

GI ṇ LP

ḱ24 8 ḭ ḭ וֹ ṕ 100Ṍ
200ỹ Ṗ Ḯ2026 פּ Ḯ
ḱ2030 1000t ︣ אל
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¸ ṇ LP ︣ ḭ LP ḱ ḭשּ

2025 4 ḭ ṡrDME LP WGṢ ֿבḭ rDMEṕ ṇ Ṗ

︡ LP ḭוֹ Ḯ

¸ LP 12Ṿṕ Ṗ ︣ צּ ךּ כֿ ḭrDME

ḭ צּ אל טּ ḭ ︡ ךּ ︡

Ḯשּךּ

rDME LP

ṕ Ṗ
LP

ᵰ
ᶨṕ Ṗ

2025

2026

2027

2028

2029

2030

ẓ
ɕ
ɂ
ɔ

CI

ṕ Ṗ

/ PR

ǡ Ƿ ȅ ǴǛǌǾ ǡ È É

JISṊ ṊISO

JIS ∏ ≠╢ ǡ ǔ ǅ

ṕ Ṗ

WLGA

/

Ṯ ḱ ṇ ṯ
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¸ 2024 3 ḭ2050 LP CN ḭṡ2035 16Ṿ CN ︣Ṣ ︡ ṇ
︡ ︡ כֿ Ḯ ḭ ṇ LP ỷDME פּ ṇ ṇ

ḭ ṇ ︢ ḭ וֹ ︡ Ḯשּךּ

¸ ṇ ︣ ḭשּ ṇ LP ṕ Ḳ Ṗ WG ךּףּ Ḯ

ṕ Ṗ ṇ LP וֹ ṇ

ṕ Ṗ LP
ṕ2025 6 25 Ṗ
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ể. 7 ṇ ךּ

Ễ. ּך

ễ. ֹו ṕ Ṗ

CCUS

ḱ ḱ

ṇ ḭLP
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וֹ

· 6 11 ṇ ṡ ṇ Ṣ ḭ 7

ṇ Ḯ

צּ

Å JOGMEC ẓ ḱ קּ
︣ כֿ ︢ ḭ צּ ḭאל ḱ

כֿלּ Ḯ
Ṯ ṯ

צּ ︡ ṇ
Å ︡ḭ ḭ ḭ

︣ ṇ Ḯ
Ṯ ṯ

Å ḭ ḭ Ḯבֿ
︡ ︡ḭ ︣Ḯ

Ṯ ṯ

וֹ
Å NEDOḱJOGMEC
Ṯ FS ṯ Ṯ ṯ

ṇ ︡

אלקּ

Å ḱJOGMEC

( ḱ Ṗ

אל

Å Ṍ 10 ︣

ṇ ṇ

Å צּ ḭשּ ṇ

ךּ
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·JOGMEC כֿ ︡ ךּ ḭצּ אל

צּ ḭשּ צּ לּ ḭאל

ḱ ︡ḭ Ḯ

·2025 פּ ḭ ḱJOGMECּצ Ḯ

ḱ

JOGMEC

JOGMEC
כֿ

Ṯ ḱ
ṯ

3Ṍ5 3Ṍ5 1Ṍ2 1Ṍ2 1Ṍ3
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ṇ

· ךּףּ ḭ ṇ צּ ︡

︡ḭ ︣ ḭ ṇ JOGMECּצ

ṇ Ḯ

ẇ ṇ

üJOGMEC ︡ḭ ḭ
ḱ ḭ ḭ

Ḯ

ẇ

ü ︣ ךּ︡ ךּ ḭ
צּ
Ḯ

Ḳ ︡

1 6 12 ︡ḭ ṇ ḱ

ḱ ḱ ḱ ḱ

300 צּ Ḯ

1 ḭ7 פּ

35 Ḯ ḭ

וֹ Ḯ

ḭ ︡ḭ ԃ

Ḯ
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וֹ

· 7 ṇ ḭ2040 ṕ ḲểṌỄṾṖ נּ ḭ
ṇ ṇ ḭ אל צּ אל

ךּ ḭ2030 וֹ ḭ ḱ ḭ
︡ Ḯשּךּ

ףּ
ףּ

וֹ

ṕ Ỉ Ḳ20 Ṗ

2025
נּ ṇ ḭ2030ךּ

︣

2030

ḱ ︣

2025 2030 Ṍ2026 Ṍ2030

ṕF/S Ṗ

ḱ
ṕ Ṗ
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· ךּ Ḯ2025 ḭ וֹ ṇ
Ḯ

Ḳ2025 Ệ 14 ṕ Ṗ

Ḳ

Ḳ76 (ẑ)ḭ ṕ5 Ṗḭ

JOGMECḭNEDOḭ ḭ ḭ

ẑ Ḳ57 ḭ Ḳ5 ḭ Ḳ5 ḭ Ḳ2 ḭ Ḳ2 ḭ ṇḱ Ḳ5

1

ṥ Ṧ

ṥ Ṧ

ṥ Ṧ

ü ḭ פּ ︡
אל ךּ Ḯ

ü ḭ צּ ḭ
︣ טּצּ Ḯ

ü וֹ ḭ
נּ ṇ Ḯ

ü ḭ
צּ ︣ Ḯ

ü

ü

ü ṇ

1 Ḳ4

2 Ḳ7

3 Ḳ10
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¸ צּ ףּ ḭ ḭ Ḯ

¸ ḭEGS ṇ ṇ ︡ ךּ Ḯ ṇ ḭ2035 EGS  
90% ︡ḭ$45/MWh ṕ 6.7 /kWh Ṗ ︣ כֿ ︡ ךּ Ḯ ḭ ḭ 3GW

ḭ2050צּ 90GW ︡ Ḯ

¸ נּ ḭ ṇ ḭ  3,000 ︣ Ḯ

¸ EU ḭ ךּףּ ṇ ṇ ṕ8.2MW Ṗ Eavor
︡ ḭ EU ṇ צּ ︡ ךּ ḮEavor ḭ2025 ḭ2023נּ 7

Ḯ

ṕ Ṗ

ṇ ṇ EGSṕ Ṗ

שּ ךּ ḭ
פּ ḱ אל ḭ

︣Ḯ

ḭ
פּ ḱ אל ḭ

︣Ḯ

ḭ
︣Ḯ

ךּ ḱ

Eavor צּ ṕ
ḭ צּ ṖḮ

Fervo צּ ṕ
צּ ṖḮ

Ḯ
NEDOּצ Ḯ
צּ Ḯ
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Å ṇ Ḯ
ṇ ṇ

וֹ ḭ Ḯ
ḭ Ḯ

ṕ Ṗ

Å ṇ Ḯ
Google EGS
3,500kW Ḯ
ḭ 400MW

EGS Ḯ
Ḯ

Å MIT ṇ Ḯ
︡ EGS

︡ ךּ Ḯ
Ḯ
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ṕ Ṗ ṇ ṇ וֹ

Å EGS Fervo 3,500kW

Å NV Energy
11.5 kW Ḯ

Å EGS Sage Geosystems
ṇ ṇ וֹ

15 kW
Ḯ2027 Ḯ

Å ṇ ṇ Contact
5 kW פּ 10
אל ︣

Ḯ
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· ỉ ṡ2040 וֹ אל שּךּ
︣ ḮṢ ︡ ךּ Ḯ

כֿ· ḭṡ ḱ Ṣ נּ ︡ ḭ
︡ḭ ︣ כֿ ḭ בֿ Ḯשּךּ

וֹ ךּ

Ṭ
Å ḭ ︣ כֿ

ṕkWṖ

Å ḭ טּצּ ︣
︡ ךּ ḭצּךּ ︡

אל ṕkWṖ

︡ Å לּ ḭ אל
ḭצּ ︡ קּ ḭ צּ

ṕkWṖ

Å טּ ḭצּ ︣ ḭ צּ
אל ṕkWṖ

Å לּ ḭ
אל ḭצּ קּ ḭ

צּ ṕkWṖ

Ṯ נּ ṇ ṯ

ẑ ḲSociety of Petroleum Engineers ¬Petroleum Resources Management Systemº

Ṯ ḱ ṯ
β ḭ אל Ḯ
β ḭ אל ṕ Ṗּצḭ אל ḭאל ḱ צּ אל

צּ קּ Ḯ
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ể. 7 ṇ ךּ

Ễ. ּך

ễ. ֹו ṕ Ṗ

CCUS

ḱ ḱ

ṇ ḭLP

73



CCS ︣
¸ CCS ḭֿכ EOR ︣ ︡ קּ ḭצּ ḭ

וֹ כֿ ḭ צּ ףּ ḭ צּ
Ḯ

¸ ḭ ḱ ḭ פּ CO2 CO2 ︣ ḭCO2שּ ︣
צּ Ḯ

CO2
Å2024 ḭ ḱ

2017צּ 7 4 Ḯ
Å 2023 צּ

Ḯ

ṕ ṖGLOBAL STATUS OF CCS 2024ṕGlobal CCS Institute Ṗ

CCS ︣

ÅCCS ךּ ḭ ṇ ︡
Ḯ24 ḭ 2 ṇ 25 217 ṽ(4.2 ) Ḯ

Å ḭEastCoast ṇ ( 400 28 ) CO2 (
)ḭHyNet ṇ ( 450 28 FIDצּ( Ḯ

ÅCCS ךּ ḭ ṇ Ḯ21 ḭ
Porthos 15 21 ħ Ḯ

Å23 ḭ ( 250 26 FIDצּ( Ḯ

ṇ

Å20 ḭ Longship ︣ 10 2300 Ḯ
Å24 ḭ ṕNorthern Lights 150 Ṗ Ḯ25 ḭ

ṇ 2ṕ 500 28 Ṗ FID Ḯ
Å24 ḭ פ4ּ CO2 Ḯ

ÅCO2 ︢ ṕ85 Ṋ Ṗ Ḯ
Å25 ḭ58 צּ ṕ ṖḮשּ

ḱ

Å23 ḭ CO2 וֹ Ḯ24 ḭ CO2 קּ Ḯ
Å24 ḭ Moomba CCS ṕ 170 ṖḮ
Å24 ḭ CO2צּ Ḯ ṇ CO2 ︣

ḱ Ḯ
Å25 ḭ ṇ CO2 CCUS צּ Ḯ ṇ CO2 ︣

Ḯ
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CCS כֿ

6 ṇ ṕ2021 10 Ṗ

CCS ṇ ṕ2023 3 Ṗ

GX ṕ2023 7 Ṗ

¸ CCS ḭ ḭ ḭ ḭ צּ ךּ︡ ︡ CO2 ︣ כֿ ḭ
︡ צּ ךּ︡ ךּףּ קּ ḭ ṇ ḭ ḭ

ךּ Ḯ

¸ כֿ ḭ ḭ ḱ ḱ ḱ ḭ ḭ CCS לּ
ḭCCS ṇ ṇ צּ קּ צּ Ḯ

¸ ḭ2026 ḭ ḭ ḱ ︣
ךּ ︡ḭ2030 פּ ︣Ḯ

¸ ḭ2040 וֹ ḭ ךּ CCS קּ ḭלּ CCS ḭאל
ḭ צּ Ḯ

CCUS ṇ שּ

CO2

וֹףּ
CO2 30 (2016 -2019 )

וֹ

וֹ

11 160

2
0

3
0

C
C

S

C
C

S
C

C
S 2
0

2
6

F
ID

טּ

2
0

4
0

C
C

S
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ṕ ṖCCS

2024 2025 2026

Ṯ5/17 ṯ Ṯ5/24 ṯ

ṮSTEPểḲ ṯ
ṕ Ṗ2024 Ị ệ
ṕ Ṗ ṕ

Ṗ

ṮSTEPễḲ ṯ
ṕ Ṗ Ễ ṕ2026 ệ 23 Ṗ
ṕ Ṗ ṕ Ṗ

JOGMEC

ṮSTEPỄḲ ṯ
ṕ Ṗ2024 11 18
ṕ Ṗ ṕ Ṗ
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וֹףּ וֹ
¸ ḭ פּ CO2 200 ︣ צּ אל ףּ

ḭ Ễ ︡ Ḯ

¸ וֹ וֹ ḭ ṕJAPEXṖ ךּ ḭ
שּ שּ ḱ ︡ Ḯשּךּ

Ṯ ṯ

CO2
Ṯ ṯ

ḱḱḱCO2
ẑ פּ

ḱḱḱ

ḱ
JAPEX

CO2

ẅ ẅ
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CCS ṇ ṇ ṕ Ṗ

¸ CCS וֹ ḭ פּ ḱ ︣ טּ ḭ(1)

ḱ ךּנּ ḭ(2) ḱ ḭ(3) ḭ(4) ︣

ḭ ךּףּ פּ ︣ טּצּ Ḯ

¸ כֿ ḭ ṇ ḭ פּ אל ṡCCS

ṇ ṇ ṕ ṖṢ ︡ḭ Ḯלּ

ṕ Ṗ

CO2

ṕ /JOGMECṖ

ךּנּ

CO2

ṕJOGMEC Ṗ

ḱ

ṕ / Ṗ
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CCS קּ נּ

¸ שּךּ ḭ צּ Ḯ ḭCCS ḭ ḭ אל ḭ וֹ
ṇ ṇ צּ צּ ךּ לּךּ ḭנּ ṇ ︣ ḭCCS צּ ︣ CO2
︡ ṕCCS Ṗ ףּ ︣ Ḯ 

¸ ḲCCS CO2 צּ ︣ ṕ ṖḮ
¸ ︣ Ḳ ḭCCS ︣ Ḯ
¸ ḲCCS ṇ ︣ טּצּ ḭ ךּ ￼ Ḯ
¸ ךּ Ḳ ￼ Ḯ Ḯ

¸ ṇ ṇ בֿ ︣ ︡ ḭ ḱ ︣ Ḯ ḭCO2 ︢
ṕCO2 טּ ṕ CAPEX OPEXṖṧ ṕ CAPEX OPEXṖṖ ṕ Ṗ

︡ Ḯלּ

︡

2030

Ṯ ṯ

נּ ︣ ṡ Ṣ ḭ ṇ ︣ ṡ Ṣ
נּ Ḯể צּ ךּ ḭ פֿ Ḯ

Ṯ ṯ

ḭ ṇ ︣ וֹףּ Ḯ
ẑ GX-ETS ︣ קּ ṇ

 Ṭ  ṇ 

¸ ḭ ṇ ḭ ︣ ︡ḭ וֹףּ ︡ ṇ
וֹףּ וֹ Ḯ

¸ 2030 CCS בֿ שּךּ ḭ 1 ḭ ṇ ︣ Ḯ ḭףּ פֿ
︣ CO2 ךּ ︣ Ḯ

¸ פּ ḭ ︣ ḭ CAPEX ךּ ḭ לּ פּ
Ḯ

ṇ

79
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︣

¸ CCS ṇ ṇ ḭCCS ︣ ︡ ḭ וֹ Ḯ
אל ︣ Ḯ ḭףּ ḭ Ḯ

אל ךּ ṇ נּ

ṇ

¸ ṇ וֹףּ CCS ḭ ḱ ḱ ךּ ḭ ṕCCS כֿלּ ︣
ḭ Ệ Ṗ ךּ Ḯ

¸ תּ ḭ ṇ ︡ ḭCCS ḭ
ṇ כֿךּ ︣ Ḯ

¸ ḭ CCS Ḯ ︡ḭ לּ
טּ Ḯ

¸ ṇ Ḯ

¸ CO2 Ḯ

¸ נּ Ḯ

¸ ḱ ḭ ︣ ḱ צּ פּ צּ Ḯ

¸ וֹ ךּ ḭ CO2 וֹ ḭ פּ CO2 ḱ
Ḯשּךּ

¸ CCS ︡ וֹףּ CO2 ṇ ḭCCS ḭSHKנּ ךּףּ ḭ ךּ
Ḯשּ

¸ Ḳ ḭ ︣ ṇ ṕ ḭ Ṗ ḭנּלּ ךּ ḭ
ךּ ︣ Ḯ

¸ Ḳ ṇ ︣ ḭ ︡ Ḯ ︡ḭ ḭ צּ ︣ קּ︡
ךּ ḭוֹ ךּ ︣ Ḯ

< > CO2 צּ ︡ ḭ ︡ ︡ ḭ צּ ךּ ךּףּ ḭ

ḭ Ḯ

< > CO2 וֹ ︡ ︡ ḭ צּ ךּ ךּףּ ḭ ḭ

Ḯ ḭ ṇּצ קּ ךּ ךּ ḭ

CAPEX ṕךּ ︡ḭ ︡ ךּ ḭ ︡ךּ CAPEX ︣ ṖḮ
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CO2
¸ וֹ ךּ ḭṡ ṇ Ṣ ḭ Ḯ

¸ צּנּ צּ קּ טּ ḭ CCS ṇ ṇ
ךּףּ טּ ḭ ︡ ḱ פּפּ ṕ

Ṗּצ ḭשּ צּ Ḯ

¸ ḭ ḭֿכ ︡ קּ CO2 ḭ CO2
קּ קּ ḭ CCS ︡ צּ ḭ שּ ḭ
CO2 ḱ ṕCO2 ṇ Ṗ ︡ Ḯשּךּ

¸ ḭ וֹ ךּ ḭֿכ נּ ḭ ︡ ךּ
כֿשּ ︣ Ḯ

2030 Ṍ

פּ CO2 ṕNEDO Ṗ

CO2 וֹ

CO2 ḱ וֹ

וֹ שּ

CO2 ḱ

CO2 וֹףּ

C
C

S

וֹ

CO2 וֹףּ

CCS
וֹףּ

ẑ ṇ Ễ ḭ נּ ︡ Ḯשּךּ

ṇ ể ṇ ễṇ Ễ

F
ID
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¸ ṇ ḭ COŇ ︡ ḭנּ ︣ כֿ ỎỚỄ
צּ טּ ḭצּ ḭ ︢ צּ Ḯךּ וֹ ḭ ︣ ḭ

ḱ ︡ ḭ Ḯ

¸ ḭCCS CO2 ḱ ḭ CO2 ︣ כֿ ḭ
COŇ צּ ︡ כֿשּךּ ︣Ḯṕ 2,000 / ỹ-CO2 ︣Ṗ ḭ וֹ
ḭCOŇ אל ḭCOŇ ṇ Ḯשּךּ

¸ וֹ ḭJԃ ỞồỖ ︡ Ḯ

ṇ וֹ

ṇ
וֹ

ḭCOŇ ḱ

¸ ךּףּ ḭ
טּ ḭ
︡ Ḯ

¸ אל ךּ
︡ḭ ḭ

︣Ḯ(2000 /t -
CO2 ︣)

אל¸ ḭ ḭ
Ḯ

¸ ︡ḭ10
︡ḭ ︡

Ḯ Ỉ פּ ḭ
︡ Ḯ

¸ ḭ ṇ ṇ
︡ḭ Ḯ

ḭנּ ḱ
︡ Ḯ ṇ

אל Ḯ

¸ ḭ Ṍ
צּ

︣ ḭCOŇ
ṇ וֹ ︡ Ḯשּךּ

¸ ḭJ- SHK
︡ḭ ṇ

Ḯ
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¸ ṇ ︣ CR ḭCO2 IGCCקּ
אל CO2 ︡ḭ10 ṇ ḱ Ḯ

ṕ2025 5 ḭ10 ḮṖ2022 9 ḭ2000
ḭ צּ ︡ḭ ︡ Ḯ

(1 ) (Ỉ )(3 )

אל ṇ
ṕ2023 9 Ṗ IEATCP

ṕICSCḱGHGṖ ṇ
ṇ ṕ2025 3 Ṗ
ḭ CCUS צּ Ḯ

Ḯ

ṕ Ṗ ṇ ṕCRṖ ךּ

CCUS

CR ︡ ḭNEDO
ṡצּ ṇ

Ṣ Ḯ ︡ CR
ḭ Ḯ

ṇ ¢20 ¢21 ¢22 ¢23 ¢24 ¢25  26 ¢27 ¢28 ¢29 ¢30  3 1

ṇ

ṇ PJ( )

https://osakikamijima -carbon -recycling.nedo.go.jp/

ḭ ḱ

CO2 IGCC

COŇ

ṕ Ṗ

COŇ

8383

https://osakikamijima-carbon-recycling.nedo.go.jp/


ṕ Ṗ ḱ ṇ
¸ ḱ ḭ ṇ ךּ Ṅ צּ ףּ ḭ צּ

︡ ︡ ךּ Ḯ

¸ ḭ ṇ ︣ ṕ ḭ Ṗ

︡ḭֿ︡לּכ וֹ בֿ Ḯשּךּ
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¸ ṇ ḭCOŇ אל ḭ︣ COŇ
ṇ צּ Ḯ ︢ ḭCOŇ ︣שּקּ כֿ ḭ Ḯ

ḭCOŇ צּ טּ Ḯ 

¸ ṇ ṇ ךּףּ ḭ צּ ךּ כֿ
פּ ḭ ךּ ︡ שּךּ Ḯ

ṕ Ṗ

NEDO ךּףּ GI ךּףּ
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ṇ ︣ וֹ

SHK Jԃ

ẇ נּ ḭ
SHK

︣ Ḯ ṇ

ẇ ṇ ךּ ḭ
2025 ךּףּ ḭ2026

וֹ ḭ
וֹ

Ḯלּ

e-

ẇ ḭ
צּ ︣ ṇ

ךּ ḭ2025 (2024
פּ( Ḯ

ṇ

ẇ ṇ ךּ ḭ
2025 ךּףּ ḭ2026

וֹ ḭ
וֹ

Ḯלּ
Ḯ

ṇ ṇ
ẇ ṇ
CFP ︣  

2023צּ 2 Ḯ

( ṇ )
ṇ

ẇ ṇ CO2לּ
J- ︣ ḭשּ

טּ ḭ
︣Ḯ

ẇ ṇ אל CO2
JIS ḭISO ︣Ḯ

JIS ︡ḭISO
ךּ 2027 ︣Ḯ

¸ CCU ṇ ṇ נּ CO2 ︣ ḭ ךּ

צּ שּךּ Ḯ

¸ ḭ CO2 שּקּ כֿ פּ ḭ ṇ צּ אל ךּ Ḯ



ỉ ṇ

Å Ḳ2024 9 10 ḭ11 ṕ Ḳ ḱ
Ṗ

Å Ệ ṕ Ḳ Ṗ ךּ ︡ḭ
ṇ Ḯ

Å וֹףּ
ḭ AZEC וֹףּ CO2 ḱ

ṇ ṇ ṇ CCS
︣ כֿ ︡ḭCO2

Ḯ

Å Ḳ2025 9 Ṍ10 ṕ Ḳ Ṗṕ Ṗ

ÅGX ṇ וֹףּ ︡ḭ ḱ
אל ךּ ṇ
︡ḭ ︣ ︡

Å ḭ ḱ ḭ ךּ
ḭ ṇ Ḯ

Å וֹ ṇ ︡ḭ אל
ךּ ṇ ךּ ︣ Ḯ

5 CCUS ṇ ṇ

CCUS וֹ
¸ CO2 צּ אל CCUS וֹ

ṇ ṡ CCUS ṇ Ṣ Ḯ ḱ
ṕAZECṖ ︡ḭ Ḯ ḭ וֹףּ CO2

︡ ︡ Ḯשּךּ

¸ ṡ ṇ Ṣ ︢ḭCCU/ ṇ ךּ צּ וֹ
ḱ כֿ ︣ ḭ ḭ

וֹ ḭ צּ ṇ ︡ שּךּ ︣Ḯ
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ể. 7 ṇ ךּ

Ễ. ּך

ễ. ֹו ṕ Ṗ

CCUS

ḱ ḱ

ṇ ḭLP
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¸ פּ Ḯ

¸ פּ 0ṾḮ ḭ ị נּ ךּ Ḯ

¸ LNG פּ 8.6ṾḮ צּ ףּ ḭ 1 Ḯ

¸ פּ 0.7ṾḮ ỂṾḮ ḭ צּ ḭשּ ךּ פּ
צּ קּ Ḯ

¸ LP פּ 0%Ḯ 3.7%Ḯ ḭ צּ ךּ פּ צּ Ḯ

ḱ
Ṋ ṕ2024 Ṗ

38.2%

15.5%
9.6%

8.6%

5.6%

5.1%

4.7%

4.4%
4.2%

UAE
1.5% 2.6%

LNG
ṕ2024 Ṗ

6589
65.3%

17.3%

7.4%

5.7%

1.9% 2.4%

ṕ2024 Ṗ
1 6579

UAE

43.7%

40.0%

6.8%

4.1%

2.5%
1.3%

0.5%
1.0%

ṕ2024 Ṗ
236 B/D

Ḳ

ḱ LNG ḱ ḱ

פּ   Ḳ0B/D
 Ḳ  0%

פּ Ḳ123
Ḳ0.7%

פּ Ḳ568
 Ḳ8.6%

LP ḱ

פּ   Ḳ0 Ỹ
 Ḳ  0%

63.7%

22.4%

9.5%

1.9%

1.4%

UAE

0.47%
0.22%

0.01%

0.00%

0.45%
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¸ קּ קּ ḱ ︡ שּךּ ḭ צּ Ḯ

¸ ḭנּ JOGMEC ṇ ︢ḭ צּ Ḯ

ḱ
:

UAE

ṥ Ṧ
Ẇ2017 1 ḭ ṇ LNGּצ
ṕ ṖḮ
Ẇ2018 5 ḭ ︡ שּ

ṇ LNG Ḯ
Ẇ ṇ ṇ LNG ḭJERAḱ צּ Ḯ2019

ṕJBIC/NEXI ṖḮ
Ẇ LNG ḭ ḱ ḱ צּ Ḯ

2019 ṕJBIC/ NEXI ṖḮ

ṥ Ṧ
Ẇ LNG צּ Ḯ
Ẇ LNG ḭ צּ ︣ LNG

Ḯ2018 ṕJOGMEC/JBIC/NEXI Ṗ Ḯ
Ẇ לּ ḭLNG

ךּ Ḯ

ṥ Ṧ

Ẇ LNG צּ Ḯ
ẆLNG ḭ צּ Ḯ2020

ṕJBIC ṖḮ

ṇ

UAEṕ Ṗṥ Ṧ
Ẇ צּ ḱ ︣ ḭ

Ḯ ḭ
צּ צּ שּ Ḯ 

Ẇ2015 4 ḭ צּ צּ
Ḯ

Ẇ2018 2 ḭ Ḯ

ṥ Ṧ
Ẇ LNG צּ Ḯ
Ẇ ḱ LNGṕ Ṗ צּ
Ḯ2015 ṕJBIC/NEXI ṖḮ

Ẇ ṇLNGṕ Ṗ ḭ צּ Ḯ
2009 ḭ2023 אל ︡ḭ
ṕJOGMEC/JBIC/NEXI ṖḮ

ṇ ṥ Ṧ
Ẇ ṇ LNG ḭ צּ Ḯ

2020 פּ ︣Ḯ
ṕJOGMEC/ JBIC/NEXI Ṗ
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ḱ

ể

 
Å 2023 9 ṧ

Å

Å

Å LNG

ệ

G7
Å IEA 2024 2 IEA G7 LNG IEA

IEA
Å EU ṕ Ṗ LNG EU

Å

Å

3

CEO
Å LNG CCS

ÅGX IRA LNG

Ệ

Å

ṕ2024 Ṗ
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ḱ
ṕ2024 Ṗ

Ỉ

ỉ

ṥ Ṧ ṇ
Å  ḱ ḱ ḭךּ ḱ ṕAZECṖ ṇ ṇḭ

LNGḭ ḭ ṇ אל כֿשּךּ Ḯ
Å ṇ  ḱ ḭךּ ṇ ṇḱ

︡ḭֿכ ṇ וֹ ︣ כֿ Ḯ
ṥ Ṧ G7 ṇ ḱ
Å פּ ḭAI ךּ צּ ︣ טּ ḭ ḱ טּ ṇ

טּ כֿ Ḯ
Å ṇ ḭ ḭ ḭנּ ￼ḭ ︢ ḭ ḱ

לּךּ ṇ כֿ︣ צּ קּ קּ טּ ḭ טּ ṇ ︡ ṇ
︡ḭ ︡ שּךּ Ḯ

ṥ ḱ Ṧ ṇ ḱ ṕADNOCṖCEO UAE ḱ ṇ
UAE

Å ḱ ḭנּ ṇ ךּ בֿ שּךּ נּ ḭ UAE צּ
ṇ ṇ טּ כֿ Ḯ

ṥ Ṧ ṇ ḱ ṕUAEṖ ḱ
Å פּ ḭḭ וֹ Ḯ ךּ Ḯ

8

ṥ Ṧ ḱ ṕAZECṖ 2
Å ︡ ḭ צּ אל ḭṡ Ṣ ṡ ḱ ḱ ṇ Ṣ
ךּ AZEC ︣ ḭ 10 נּ ḭ ḭ ︣ Ḯ

Å  ḭ 2 AZEC Japan-Indonesia Joint Task Force ︡ḭ
ḱ ṇ ṇ ︣ Ḯ

9

ṥ Ṧ ḱ ṇ
Å ṇ אל ךּ ḭךּ ḭ ḭ ḭ

ךּ ︡ḭ ṇ ḭ ṇ ︣
Ḯ

ṥ Ṧ ḱ ṇ
Å ḱ ṇ וֹףּ ךּ ︡ḭ ṇ וֹ Ḯ

ḭ ṇ ︣ Ḯ
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ḱ
ṕ2024 Ṗ

10

11

ṥLNG 2024 Ṧ ḭLNG ḭLNG ṇ ṇ ︣

Å ḭṡCoalition for LNG Emission Abatement toward Net -zeroṕCLEANṖṢ ︡ כֿ
Ḯ LNG ṕ22 Ṗ ḭנּ ṇ ṕ11 Ṗḱ ṕ6 ḱ Ṗּפ

ṇ Ḯ
Å ḭLNG ṇ ṇ LNG ︣ כֿ ︡ḭ

נּ ︣ ḭֿכ שּךּ Ḯ
ÅGIIGNL(LNG ṇ ) ḭ ṇ ṇ LNG וֹ ︡ כֿשּךּ Ḯ
Å ṇ ḭ ︣ ḭJOGMEC Eni

ḭLNG ḭ ︣ Ḯ
ṥ ḭ Ṧ ḱ ṕAZECṖ 2
Å ︡ ︡ḭṡAZEC Ṣ ︣ ḭṡ 10 Ṣ Ḯ
Å ︣ ︡ ḭ LNGּצ ︣ ךּ אל Ḯ

ṥ Ṧ ṇ  ḱ ṇ ṇ
Å ︡ ḭ ṇ ךּ Ḯ
ṥ Ṧ ṇ  ḱ CEO
ÅLNG ︢ ḭ ḱ ḭCCSḭ ḱ שּךּ ḭ

ḱ ṕAZECṖ ḭ ṇḱ ︡ כֿשּךּ Ḯ
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ḱ

ể

ṥ Ṧ ṇ ḱ ḱ ṇ
Å ṇ וֹףּ ךּ Ḯ
Å נּ כֿ ︣ ḭ צּ קּ קּ

טּ ḭ ︡ כֿשּךּ Ḯ
ṥ Ṧ ḱUAE
Å ṇ ḱ ḱ ṇ ︢ḭ וֹףּ ṇ ṇ ︡ Ḯ
Å ṇ ḱ ṇ ṇḱ ṇḱ ṕWFES) UAE ︡ḭ

ḱ ṇ Ḯ
Å ṇ ḱ ṕADNOCṖCEO ︡ḭ ︣

︣ ḭ ךּ Ḯ
ṥ Ṧ
Å ḭ ḱ ṇ וֹףּ ךּ Ḯ
ṥ Ṧ ṇ ḱ
Å ḱ ḱ ṇ ḭ ṇ וֹ ḱ ︡ḭ ṇ

פּ LNG ḱ ṕAZECṖ Ḯ
Å ḱ ḱ ḭ ṇ וֹ ḭ

ḱ ︡ כֿשּךּ Ḯ

ṕ2025 Ṗ

Ễ
ṥ Ṧ
Å ךּ Ḯ
Å טּ ḭ LNG ḭ ṇ וֹ ︡ כֿשּךּ Ḯ

ễ

ṥ Ṧ ṇ ṕIEAṖ
Å ṇ ṇ וֹ IEA ךּ Ḯ
Å ṇ צּ ︣ ḭ ṇ ךּףּ IEAּצ ︣ קּ

︡ḭLNG IEAּצ ︡ כֿשּךּ Ḯ
ṥ Ṧ ṇ ṇḱ
Å צּ ךּףּ ḱ ︣ ︣ ḭ וֹףּ ṇ

ךּ Ḯ 94



ṕ ṇ Ṗ

2 7 ḭ Ḯ ḭ Ḯ
ḭ פּ ךּ וֹףּ וֹ Ḯ

Å קּ ṇ קּ ḭ טּ ḭ פּ ỗộỒ ︣
כֿ ḭ ṇ ︣ Ḯ

Å ṇ ṇ ︣
Ḯ

ṕ ḱ ṇ Ṗ 

ṥ Ṧ
Å שּ כֿ ︡ Ḯ Ḯ ḱ ṇ ḱ ṇ

כֿ פּ ︡ Ḯךּ
Å ḭ צּ ךּ טּצּ Ḯ Ḯךּ קּ טּ כḭֿצּ

︡ כֿ פּ Ḯ פּ ︡ קּ Ḯ
Å LNG ךּ פּ ḭ פּ Ḯ ︡ לּ ︡ ךּ Ḯ צּ פּ ︡ Ḯךּ

ṥ Ṧ
Å Ṅ ︡ כֿ טּ ḭצּ ךּףּ ḭ צּ אל פּ כֿלּךּ Ḯ צּ ךּ

︡ כֿ טּ צּ כֿךּ Ḯ
Å ṕ ṖLNGצּ ￼ḭ ṇ ךּ ṇ ︣ כֿ

Ḯ ︡ ḭ כֿ︣ צּ Ḯ ︡ ṇ ṇּצ
אל לּךּ קּ טּ ︡ ףּ ḭֿכ פּ ḭLNG צּ ︣ כֿ

︡ ךּ Ḯ
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LNG

1300km ︣
2030 ︣

Ḳ 2000
2031 ︣

ṇ ṇ ṕ Ṗ

¸ 1969 ḭ LNG ḱ ṕ LNG ṖḮ ḭ
צּ ︡ḭ2011 פּ Ḯ

¸ אל ךּ LNG ḭ פּ וֹפּ
︡ṕ 1300km Ṗḭ LNG ḱ ︣ ṕ 2000 ṖḮ

¸ 2031 ︡ḭ ṕAGDC: Alaska Gasline Development 
Corporation Ṗּצ Ḯ

7-9
ṕ Ṍ Ḳ

 5500km Ṗ
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¸ ṇ ṕAGGPMṖ ḭ ṇ CERAWeek2025 טּ ︣ כֿ ḭ
טּ פּ ︡ḭ Ḯ

¸ ḱ ṇ 1on1 ḭ ḭ ṇ ︣ LNG
צּ ṇ ṇ ︡ כֿ︣ ḭỄ ︡ ỉ ṇ ךּ
Ḯ

¸ ḭ ḭ ṇ ︢ ḭ ︡ ḭ
LNG ḭ ṇ ךּ Ḯṕ122 צּ Ṗ

CERAWeek2025 ṕ2025 ễ 10 Ṍ11 Ṗ
¸ ṇ וֹףּ וֹ CERAWeek2025 ︡ḭ טּ ḱ ṇ

ḭṡGlobal LNG: How big? How fast?ṢḭṡAsia Shaping Energy Markets of FutureṢ ︣
ḭU.S. Chamber of Commerce צּ ︣ Energy Security Forum Ḯ

¸ ṇ ḭAZEC ךּ Ḯ ḭ ︣ ṇ ṕExxonMobil ḭbpḭTotalḭEni
Ṗ ( ṇ ḱ ḭ ) Ḯ

ḱ ṇ ṇ  ṇ
ṕ Ṗ 97



IEA ṇ  (4 23 Ṍ25 Ṗ
¸ ṡ ṇ Ṣ ḭIEAḱ אל Ḯ ṇ צּ ︣ ḭ ṇ

צּ ḭIEA 60 ḭ 50 ḱ צּ ︡ḭ ṇ ךּ

Ḯ

¸ ︡ ḭIEAḱ ḭṡ ṇ ︢ Ṣ

Ḯ16 צּ Ḯ צּ ṇ וֹ ḭ ︡ḭ ḱLNG

︣ ḭIEA ḭ נּ ṇ ḭ

︡ ︢ ךּ ︡ḭ ︡ Ḯ

¸ IEA פּ ḭº ṇ º ︡ ḭ (Diversification) ḭ (Predictability) ḭ
(Cooperation) ךּ Ḯ ḭ פּ ḭ ṇ ḭ
ךּ צּ אל Ḯ

V Ḳ צּ ṇ ︣ ḭIEA ḱ ṇ ḭ ḭ ḭ ḭ DG
ḭ6 G7 ḭ G7 ḱ ṇ ḭוֹ ḱ ךּ וֹ
Ḯ

V ḲIEA ךּ ︡ḭ תּ
ṇ צּ ︣ Ḯ ḭIEA LNG אלפּ Ḯ

IEAḱ

¸ ḱ ṇ ḭצּ ︡ נּ Ḯ

¸ צּ︡ Ḯ

¸ ︡ ḭ צּ Ḯ

¸ וֹ ḭ
ḭỔỐỌּצ ︣ ךּ Ḯ

IEA ṇṕ Ṗ
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ḱ ḱ ṕATFṖ ḱ

ṇ וֹ ḱ ︣ MoC (ERIA, ADB, METI)

¸ MOC Ḳ2024 8 AZEC ERIA ḭ ṕADBṖ ễ MOC Ḯ ṇ
ḭוֹ ḱ וֹףּ ễ ︣ Ḯ

¸ Ḳ ḱ Ḯễ ḭ ṇ
︣ בֿ Ḯ ︣ WG וֹףּ ︢ḭ ︣ Ḯ

¸ Ḳ2025 Ễ וֹפּ אל WG ḭ כֿ ︡ Ḯ ADB
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
2024 2025

Ị ị 10 11 12 ể Ễ ễ
ḱ ḱ ḱ ḱ

ṇ

MoC

AZEC AZEC
AZEC

ṕP)

WG

WG

WG

ACEF
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¸ ḭ פּ ḭ︡נּ ︡︣ כֿ ḭ
ṇḱ ︡ קּ Ḯ

¸ שּ נּ ︡ḭ ễ ṕ ị (2027 )
Ṗ ︣ Ḯ

ṕ ḭ

Ṗ

Ẇ ￼ לּ ḭ ︣ Ḯ
Ẇ 3 ṕ ị (2027 ) Ṗ ︣ Ḯ
ẑ ḭףּ ךּ ḭ 5 ︡ ךּ ךּ ︣Ḯ

ệ

ṇ
ḱ

ṕ Ṗ

ṕ Ṗ

ệ

ṥ Ṧ

a. 12%
b.  50%
ṕaḭb לּ ךּ Ṗ

ṥ ￼ ẑṦ

פּ

 40%

ẑ 50%
ṕ

צּ אל ךּ
Ṗּצ ︡
ךּ Ḯ 100



¸ ḭ ךּ︡ צּ ךּ ḭ ṇ ṇ ךּףּ
ḭ ︣ ḭ ḭנּ ṇ שּ ︣ כֿ צּ

נּ Ḯ

¸ ḭ ṇ ḭ ṇ ḭ ễṌệ
צּ ṇ אל ךּ כֿ ḭễ ṇ טּ ḭ טּ 2022 ךּףּ ḭ

צּ קּ צּ ךּ נּ כֿ נּ ḭễ ṇ ︡ ︡ḭ
︢ ︡ḭ כֿשּךּ ︣ Ḯ

ṇ

ךּ

ṇ ṕβṖ Ṭ
צּ ṇ טּ  

ṧ

ṕ ṖJOGMEC ṇ ṇ ṇ

ṕẑṖ ṇ Ḳ3 ṇ Ḯ

ṕẑṖJOGMEC ṇ קּ ︡

ṕ ṇ
︡ Ḳ

ṧ6
Ṗ

ṕ ṇ ︡
Ḳ
+10
Ṗ

ṕẑṖ

ṕẑṖ
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¸ פּ אל ṇ ḭ פּ ḭ ḭ ḭ ṕ ṇ
ṇ Ṗ ︡ צּ ךּ Ḯ

¸ נּ ḭֿכ ṇ ṇ ḭ פּ ︡ḭ ךּ ︡ ḭלּ ︣
ṕ Ṗ טּ ḭ ︡ḭ ḭ ḭ ḭ פּ אל ךּ

ḭצּ פּ ḭ ṇ ṇ ṇ
︣ צּ︡ ךּ Ḯ

ṇ ךּ

ṇ ṇ

ṇ ṇṇ
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¸ וֹףּ ḭ אל ￼ ṇ צּ
טּ ḭ צּ Ḯ

¸ ṡ Ӷ(2023 4 Ṗ ḭJOGMECקּ ṡ Ṣאל
︡ḭ ךּףּ ḭךּ ︣ Ḯ

ḱ וֹ
ḱ

ṕ ṡ ṢṖאל
ṕ ṕ ṇ ṖṖ

É 2016 6Ṍ10 ḭ ḱ Ḯ
ךּ Ḯ ḭ ︣ ךּ Ḯ

É 2019 4 Ṍ7 ḭ Ḯ
Ḯ

É 2021 7 Ṍ9 ḭ Ḯ
ḭ￼קּ Ḯ

É 2022 12 Ṍ2024 1 ḭ Ḯ
ḭ￼קּ Ḯ

É 2025 ḭ 2 וֹ Ḯ

É 2008Ṍ2018 Ḳ 6.2 Ự
ṕ Ḳ 6 Ự Ṗ
ἲ2019 1

É 2019Ṍ2028 Ḳ 5.0 Ự
ṕ Ḳ 2024 ḭ 6 Ự Ṗ
ἲ2019Ṍ2024 ḭ 2.8 Ự

 ( Ṗ
צּ ḱ קּ Ḯ

ṕ Ṗ
צּ שּ ךּ ︣ פּ פּלּ ︣ ḭ

︣ Ḯ
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¸ ṇ ︡ כֿ ḭ פּ ḭ
ṇ לּ ḱ ︡ ṡ ṕEnergy Career Academy ṖṢ Ḯ2024

ḱ פּ 52 צּ Ḯ

¸ ṇ ḭ ṇ ︣ ḭ ḱ ḭ
ḭ ךּ ḭ Ḯ

¸ ṇ ṇ ḭINPEX ṇ ḱ JOGMEC ṇ
︢ ṇ ḭ ṇ Ḯ

ṕEnergy Career Academy Ṗ

ḱ וֹףּ ḱ וֹ

ṇ
ṕ ṧ Ṗ

ṇ ṇ
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