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ṇ

ḲIEA (2025). ¬World Energy Balancesºḭṕ Ṗ ṇ Ḯ

· ṇ ṕ Ṗ ḭ2010 ḭ טּ Ḯ

· ḭ ךּףּ ḭ EU ṇ Ḯ
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ṇ

ḲIEA (2025). ¬World Energy Balancesºḭṕ Ṗ ṇ Ḯ

· ṇ Ḯ

· ṇ צּ ︡ 2022 ḭ 8.3% צּ Ḯ
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ṇ ṕ2023 Ṗ

ḲIEA (2025). ¬World Energy Balancesºḭṕ Ṗ ṇ Ḯ

·GDPּט ṇ טּ ︣2023 ṇ

ḭ Ḯ

Ḳ ︡ ḱ ṇ כֿךּאל פּ ḭ צּ ךּקּ Ḯ
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Ḳ ṕ2023 Ṗ GDP

ẑ 2000 1
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ỉ ṇ נּ

¸ 2040 וֹ ḭ ￼ 2030 ṇ ︡ ︡ Ḯ

¸ ḭ ︡ צּ ḭ ḭ ḭỏợ Ồợ
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2.80 kl
ṕ Ṗ

1.60 kl

0.65 kl

0.84 kl

0.52 kl

2023

1.35 kl

0.46 kl

0.72 kl

0.44 kl

2.97 kl

ẑ 0.6% 2%

0.3 kl

1.4 kl

0.5 kl

0.6 kl

6,200 kl

Å

Å

Å  -
Å

Å

Å

Å ṕ Ṗ
Å

Å

Å

Å ṕ Ṗ

Å

Å ṕ Ṗ
Å

Å

Å

Å ṕ Ṗ

Å

Å

-
-
-

9Ḳ ṇ ṡ2030 וֹףּ ṇ ︡Ṣḭṡ ṇ ṕ2023
ṖṢ Ḯ



104 80 56

84 72 60 224 190 146

53 44 30
209

147
70

58 46 50
235

165 116

168
135 140 463

340 289

2
0
1

3

2
0
1

4

2
0
1

5

2
0
1

6

2
0
1

7

2
0
1

8

2
0
1

9

2
0
2

0

2
0
2

1

2
0
2

2

2
0
2

3

2
0
3

0

2
0
1

3

2
0
1

4

2
0
1

5

2
0
1

6

2
0
1

7

2
0
1

8

2
0
1

9

2
0
2

0

2
0
2

1

2
0
2

2

2
0
2

3

2
0
3

0

10

2030

Ḳ ṕ2023 Ṗ  2030

ṕ kLṖ CO2 ṕ t -CO2Ṗ

363 297 280 1,235 922 677
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Å 2022 3.06 kL 2013 5,700 kL
 2,500 kL 1,500 kL

Å 2020

Ḳ ṇ  2022 ḭ Ệ ṕ2022 Ṗ וֹףּ ṇ ṕ Ṗ Ḯ
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ỄḰ

ểḰ ḱ

7 וֹףּ ṇ

וֹ

Å 5 פּ ḭ ḱ ︡ ễ 7,000 ḭ
שּ ︣ כֿ ︡ ףּ ḭ ︡ ḭ ︡ ṥ675 Ṧṕ

2,450 Ṗ

 ṕGX Ḳ ṇ ṇ Ṗ

× ךּ וֹ ḭ ṕGX Ṗ ︡ḭ קּ
שּ ṕ Ṗ ṕ ṖḮ

 ṇ

× ṇ

 

× ךּ ḭ ︡ נּ ḭ ךּ
Ḯ

13

Å ḱ ṇ נּ ḭךּ לּ ḭ
לּ בֿ Ḯ קּ ḭקּ ḱ ṇ ṇ ḱ

︡ḭ ︣ ḭ ṥ33 Ṧ
× וֹ ḭ ṇ קּ ṇ Ḯ

ễḰ

Å ṇ ךּףּ ḭ ṕ
קּ ךּ Ṗ ︡ ṥ570 ṦḮ

Å ḭ ṇ פּ ṇ צּ ךּ︡ וֹ ḭ
ṕ ṇ Ṗ ṥ35 ṦḮ

Å כֿ ḭ ךּ ṥ1,125 ḭ Ṧḭ ḱZEH
ḱ ṇ ṥ1,300 ḭ ṦḭZEH שּקּ

︣ ṥ750 ḭ Ṧ ḭễ Ḯ

וֹ
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Å Ḳ15

ẑ

ṕ Ṗ
Å

Å Ḳ1/3

Å Ḳể

ẑ ṕGX Ṗ

ṕ Ṗ
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Å EMSṕ Ṗ

Å Ḳ1/2ṕ Ṗ1/3 ṕ Ṗ

Å Ḳể

AI

¸ ṇ ḭ ṇ ṇ וֹ שּךּ ḭ
ṕ Ṗḭ ḱ ṕ Ṗḭ פּ ︣ ṕ Ṗḭ ṇ

ṕ Ṗ Ệ ḭ ︡Ḯ
¸ ỉ ḭGX ︣ ḭ ṇ ︡ ︣ Ḯ
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 2,450
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¸ 24 5
315 kl 2,189 kl ṕ 5 ṕ10.7

Ṗ 3,370 2.3 3,338
Ṗ

¸

ẑ ṇ



ỉ GX

ṕGX Ḳ Ṗ

· ︡ קּ שּקּ נּ ︣ ךּ ḭ וֹףּ
︣ ḭ כֿ פּ ךּ ︣ Ḯ

· ḭGXףּ ṕ Ṗ ḭ ṕ צּ Ṗ
כֿ ︡ḭ נּ ḭṡ ךּ ṕ Ṗּצ אל Ṣ ḭּפ ḭṡ
צּ ṕ צּ ṖṢךּ טּ ḭ ︣ קּ טּ כֿ ךּ ︣ Ḯ

ḭףּ ︣ ḭ ṇ ṇ ︣ כֿ ︣ Ḯ

· צּ ḭ ḭֿכ נּ ḭ

ṇ ṇ ︡ ḭ וֹ ︣

שּקּ נּ צּ טּ ḭ

GX ︡ḭֿכ ︣ Ḯ
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ṕGX Ḳ ṇ ṇ Ṗ

Å לּ ḭ GX ṕ GX ṇ ḭ ṕ Ḳ ḭ
Ṗ ︣ ḭ Ṗ ︣ ṇ ṇּצ ︣ ךּ

ḭֿכ ṕ Ṗ (GX ) ḭ ︡ ḭ כֿלּ ︣ Ḯ

 ẑ אל ỉ ṕ Ṗ100 ︡ ḱ ḮGX
ṕ ṇ ṇ Ṗ אל ךּ ḭ ỉ ṕGX Ṗ550 ṕ250

Ṗ ︡ ḭ ḱ Ḯ
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ṕ ṖGX ṕ ṇ ṇ Ṗ
לּ ṇ ṇ

ḱ ḭ ךּףּ ḭGX ṇ וֹףּ ṇ טּ ︣
ךּףּ ḭGX ṇ ︡ṕ GX ṇ Ṗ צּ ףּ ḭ

ךּ צּ ךּ כֿ Ḯṕ ỉ
Ṗ

ḱGX ṕ ṇ ṇ Ṗ לּ ṇ ṇ ךּ
ḭ ṇ ︡ ḭ GX ṇ ךּ ḭ

כֿ ḭ ךּ Ḯ

ḱ ḭ GX ṇ נּ ḭ ṕ Ḳ
ḭ Ṗ ṕ ḱ ḭ
ḭ ḭ ḭ Ṗ ךּ כֿ Ḯ

ẑ ךּ ḭ ể ḭễ כֿ Ḯ

ẑ ךּ ḭ טּצּ ḭ ︣ Ḯ
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ṇ

Å AI
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β ṇ טּ ḭ ךּ ḭ ︣ Ḯ 19
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ṕ ṖGX ךּ
GX

GX ṕGX Ṗ

ṕ Ṗṇ ṇ

ṕ Ṗ ︣ Ḯ

ṡ קּ ṕ
Ṗּצ אל Ṣḭּפ

ḭṡ צּ ṕ צּ
ṖṢךּ טּ צּ

GX ṕẑểṖ ︡ ṇ ṇּצ
︣ Ḯ

ṕẑễṖ

לּ GX
ṕẑểṖ ︡ ṇ ṇּצ ︣

ṕẑễṖ

ךּ

/ ḱ

ểṊệ ểṊỄ
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ễ ễ ể

ṕẑỄṖ

ẑểḲ ṇ ṇ ︣ GX GX ṇ ḭ ṕ Ḳ ḭ Ṗ צּ
ḭ וֹ ṕ Ḳ Ṗבֿ כֿ ḭ כֿ︣ Ḯ

ẑỄḲ ṇ ṇ ︣ Ḯ

ẑễḲ לּ ṇ ṇ GX Ḯךּ

β ךּ ḭ טּצּ ḭ ︣ Ḯ
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Ẇ

ỉ ṇ

¸ ︡ ṇ ḭ פּ Scope ễ
ḭ ṇ וֹ

וֹ צּקּ ︡ טּ Ḯ

¸ צּ נּ ḭ ḭפּ צּ טּ ḭ ḭ
נּ ḭ צּ ︣ ḭ ṇ

צּ אל Ḯ
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·2025 11 26 ḭ צּ ṇ וֹףּ ṇ ṇ ︡ ךּ

שּ ḭ ṇ ︣ ︡ ḭṡ

GXḱ ṇ ḱ Ṣ ︡ Ḯ

ẑ4Ệ ṇּצ Ḯ ḭ ḭ Ḯ

ṇ ṕỄṖ

GXḱ ṇ ḱ ṕ ú Ṗ
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ḭ Ḯ

Ẇ ḭ
Ḯ

ṇ וֹףּ ṇ
ṇ וֹ

Ẇ ḭ וֹ
Ḯ ︡
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ṇ

Ẇ ṇ צּ ︣ Ḯ
Ḯ

ẕ ṇ

Ṯ ṯ
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ṇ Ḳ
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נּ ךּ וֹךּ Ḯךּ

ḱ וֹ פּ נּ
ḭ ︡ ךּ פּ ךּ︡ Ḯ

Ḳ

ḱ / ḭ
)קּ צּ( ḭ ︡ שּ︣ Ḯ
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¸ פּ ḱ ṇ ṇ אל צּ

2020 פּ 2022 2פּ￼ ︣ ḭ וֹ צּ Ṅ Ḯ

¸ וֹ ︣ לּ ḭṡ Ṣ צּ Ḯךּ

ṕ Ṗ ︣

V CN :
2020 7.7% ἲ 2022 15.4%
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4.3%

4.4%

3.9%

5.9%

5.6%

6.4%

8.9%

10.9%

8.9%

9.7%1. CO2

2. 
 

3. 
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4.

ṕ ḱ Ṗ

5. CO2
 

ḱ ︡ ךּ ṕ ệ Ṗ



Å ṇ ṇ ךּףּ ḭ קּ
קּ ṕ Ready Ṗ קּ

ṕ ṡ Ṣ ḮṖלּךּ צּ ︡ ךּ Ḯ

  ẑ ḭ ḭ Ḯ

Å ︣ ṇ ṇ נּ
ךּ צּ אל ḭ ḭ ךּ צּ Ḯ
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כֿ

·2019Ṍ2023 ךּףּ ḭ צּ ︣

︡ ḭ ểễṾḮṕẑ ṇ ṇ Ṗ
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· ḭ 17Ṿ צּ ṡ ︡ צּךּ קּ Ṣךּ

Ḯ ︡ ḭ צּ טּ כֿ ḭ צּ כֿךּ ḭ צּ כֿךּ

צּ בֿ ךּ Ḯ

· נּ ḭ ṇ ︣ ḭ נּ צּ ṇ טּ

ḭ ︡ ḭ ṇ בֿ צּ Ḯ
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CO2 ṇ ךּףּ
צּ

4.2%

24.2%

27.7%9.7%

34.2%

202 3
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4 6
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ṇ Ṗ ḭ ︣ Ḯ
︡ צּ Ḯ
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ṕ Ṗ

Å2018

Å2023 2025 450

Å2025 8
4.7

Å

Å

Å

ṕ Ṗ

Å2006 2019
ể

Å2022 400

ṕ Ṗ

Å2016

Å2021

Å2022 130
150

ṕ Ṗ

ṕ Ṗ

Å2025 9

Å

ṕ Ṗ

Â

Â

Â

6,100 2,900

ṕẑ2024 ṧ2025 Ṗ
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ṕ Ṗ ṕ Ṗ

ṕ Ṗ 55 57 139

10 / 12 / 17 /

*1

ṧỆ ṕ Ṗ ṧỄ ṕ Ṗ

7 570

¸

¸ ỉ
 ṕDR

Ṗ

Ḳ Ḳ Ḳ

*1:  
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 ṥ 7 35 Ṧ

¸

¸ ṕ
Ṗ

ṕ Ṗ
ṕ ṇ Ṗ

Ḳ

Ṋ
ṕ Ṗ

/ỗớ/

ṕ Ṗ
20Ṍ40

Ḳ5 / ẑ
Ḳ7 / ẑ

ẑ ṕ+3 Ṗ



ểṖ 100 /

ỄṖ

17 /

וֹףּ
ṇ

ṇ / ṇ
10 /

ễṖ ḱ
100 /

ṇ ẑ

̮ὁ

ᾍ

ṕ Ṗ ểṌỆ

︣ GX 110 /   ṕ125 / Ṗ

ẑ
95 /   ṕ100 / Ṗ

ZEH 55 /     ṕ60 / Ṗ

ḲḖḡ2026

ᶞᶨᵣᶽ᷈ 2026

ᶽḕ2026

ᶽḕ2026

 18 39
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ה ꜞⱡⱬ2026 1,125
ה ◄Ⱡ2026 570
ה ◄Ⱡ2026 35
◖◄™╠╖ה 2026 ה  2, 050

DRβể ︡ ṇ
ṕ ṖβỄ

DR
3/10

ᶱ ᵸᶪ ᶍ

ᶞᶨᵣᶽ᷈ 2026



ףּ Ḳ

2. 

3. ṇ

1. 

Ẍ

Ẍ

4. 

ףּ Ḳ

ḱ CO2

ṕ ḱ Ṗ

וֹףּ ︡ ךּ פּפּ
￼ḭ ỉ אל ךּ כֿ

פּ ḭ ḱ CO2 Ḯךּקּ

כֿ ḭ ḭּש ︡ GX אל ḭ
וֹףּ ︡ Ḯלּ

Å Ḳ ︢

Å Ḳ וֹףּ ḭ ṕ ḱ Ṗ
ṕ ḭ ḭ Ṗ

Å Ḳ ṕUw Ṗ1.9 ḭ ṇ
2030 נּ ḭ ẑ ︣

ẑ ṕ Ṗ

צּ כֿשּךּ
ךּ ︣ כֿ Ḯ

שּ ︡ GX אל ḭ ךּ ṇ ︡ ︣Ḯ

ṥ ỉ ṕ Ṗ  112,500 Ṧ

ṥ Ṧ

ḭ

ỉ

Ẍ

ỉ
פּ

ỉ
︣ צּ

ṕ 18%Ṗ

צּ

ṕ 16ṾṖ

ṕ

︡Ṗṕ 67ṾṖ

ḲR5 ḱ

/ ḱ Ḳ0570 -028 -341

Ḳṕ Ṗ ḱ ṇ

ṇṡ ḭ ḭ Ṣ

Å2050 ḱ 2030 ︣ ḭ ךּ
︡ḭ ṡ ṇ Ṋ ךּ Ṣ ︣ Ḯ

Å ḭ ḱ
︣ Ḯ
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 2050 ZEH

 Ѱ↓ǵ

 Ҟᾍ
11 28

2,050 βּך 2026 (ϲỪ 2026)

ṕ Ṗ ểṌỆ

︣ GX ẑ3 110 / ṕ125 / Ṗ

ẑ3,4 75 / ṕ80 / Ṗ

לּ ẑ5 95 / ṕ100 / Ṗ

ZEH ẑ3,4 35 / ṕ40 / Ṗ

לּ ẑ5 55 / ṕ60 / Ṗ

50 240

 
 

1,000

 

 

GX ZEH

GX

β7

11
10

β11 β12

Ệ
אל ךּ

28 ︣ Ḳ100 /

11 ︣ Ḳ 50 /

11
אל ךּ

28 ︣ Ḳ 80 /

11 ︣ Ḳ 40 /

28

11

ᶍḙḇᴻḻ֩ ֪

GX β6 ḱụỐồ

Ỉ ệ

ṇ שּ 35% ṕ ỊṖ
20% ṕ Ỉ

Ṗ

100% β7

ṇ HEMSβ8

 
 

 
 

100Ṿ 75% ︡

ểṌễ Ệḱệ Ỉ

75% 50% ︡

ᵊ ( )ᵋᵊ ( )ᵋ

ḭ ḭ ḱ ḭ
13

ẑ14 ḭ ṇ

40



41



42

ểḰ ḱ

ỄḰ ỉ וֹףּ ṇ

ễḰ וֹ

- ḱ ṇ ṇ

- ḱAI

- ḱ אל

- וֹ

ỆḰ וֹ

ệḰ

ỈḰDER ṇ ṇ
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וֹ

ṕểṖ ḱ ṇ ṇ

· ︡ḭ ṇ ︣כֿ ḭ 6 פּ

ḱ ṇ ṇ Ḯ ︡ ḭ Ḯ

ṕỄṖ ḱAI

· ḱAI ḱ וֹ ṕקּ Ṗṕקּ Ṗ Ḯ

︡ קּ וֹפּ נּ כֿ ḭ ︣ ḭ וֹ

Ḯ

ṕễṖ ḱ אל

·GX ︡ḭ ךּ ḱ וֹ קּ Ḯ

︡ ḭ Ḯ

ṕỆṖ וֹ

· ḭ ḭ צּ Ḯ ḭNEDO ṕ

PGṖ ṇ Ḯ נּ צּ נּ

טּ ḭ ￼ בֿ טּ Ḯ
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( ) Ị וֹ ︣

ṕ Ṗ ṕ ṌṖ

ṕ ṇ ︣Ṗ

ḱ PG

ṨFS פּ

ṥ ṕ ṖṦ
ḱ ṇ קּ ṥ Ṧ
ḱ

קּ נּ

ḱ

Ṩ ṕ ḭ Ṗ

ṨZEB

ḱGX

ṇGX ḭ

ḱDR ḱ וֹ

ṇ ṇ ṇ ṇ ︡ DR

ṥ ṕ ṖṦ

ḱ ḱAI

ḱ

Ṯ ṯ

ḱ
Ṩ ṕ ḭ Ṗ
Ṩ ḭZEH

ṥ ṕ ṖṦ
ḱ
ḱ ṇ וֹףּ
ḱ ṥ Ṧ

Ṯ ḭ ṯ

ḱ
Ṩ קּ

ḱ ṇ ︡

ḱ ṕ ṇ Ṗ
Ṩ ṇ וֹ
ṇ ṇ ṇ

ḱDRready

ḱ

ḱ ḱ ṇ ṇ

ṥ ṕ ṖṦ

ḱ

ḱ

ṇ ḭ ṇ ḭ ṇ ṇ

ḱ ṕ Ṗ

· 48 ṇ ︡ ךּ ḭ
︡ ḭ ךּ ︡ ︣ Ḯ

2040 וֹ
ṕ ︣Ṗ

ḱ ṇ ḱ נּ ḭ ︡
ḱ2040 ︡ שּ

ṇZEH ︡ḭ ḱ ṇ
ḱ ḱ ṇ ṕDR Ṗ

ḭ︡וֹ קּ בֿ
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ṕểṖ ḱ ṇ ṇ
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ḱ ṇ ṇ

· ṇ ḭ︡כֿ ︣ ḭ

ḭ2024 ỉ ṡ ḱ ṇ ṇ Ṣ Ḯבֿ

ṕ2025 10 ḭ208 ḭ68 צּ ḮṖ

ṕ Ṗ

ṕ Ṗ

V

V

V

V

ṕ Ṗ ṕ Ṗ

V

V

V

V
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¸ ḱ ṇ ṇ ︡ Ỉ ︡ ḭ ỉ שּ
צּ אל Ḯ

¸ ḭ ṇ ṇ פּ צּ ḭ צּ Ḯ

ṕ ṇ ṇ ︢ Ṗ
ÅỄ צּ ḱ

Åể צּ ḱ
וֹ

ṕ Ṗ
Åễ צּ ḭךּ
︢
- . ︢ ṇ
︡ḭ ḱ

Â Ỉ

ṕ Ṗ
Åệ צּ ḱ

ÅỆ צּ ḱ
וֹ ṕ80 ḱ

ḭ16

Ṗ

ṕ Ṗ
Åỉ צּ ︡ḭ
פּ ︡ ךּ
- ︡ ḭ Ṅ

ḱ
- ︡

Â ỉ ḱ

ṇ ṇ

ẑ ︡ḭ ︡ Ḯ Ỉ ỉ ︢
פּ שּטּ



ḱ ṇ ṇ

© GeoNames, Microsoft, Zenrin

: Bing

Ḳ10/15 ṕ Ṗ
Ḳ

ṇ ṇ

Ḳ11/19 ṕ Ṗ
Ḳ

48

Ḳ5/30 ṕ Ṗ
Ḳ

Ḳ11/12 ṕ Ṗ
Ḳ

ṇ ṇ

Ḳ8/26 ṕ Ṗ
Ḳ

ṇ
ṇ

Ḳ9/4 ṕ Ṗ
Ḳ

ṇ ṇ

Ḳ11/7 ṕ Ṗ
Ḳ

ṇ ṇ

Ḳ9/16 ṕ Ṗ
Ḳ

Ḳ9/11 ṕ Ṗ
Ḳ
ṇ

ḱ
Ḳ12/1 ṕ Ṗ
Ḳ

¸ ṇ ṇ ṇ ṇ ṕ
Ṗ Ḯ

¸ ṇ ṇ צּ ︣ ︡ḭ ךּ
︢ פּ ḭ בֿ Ḯ
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ṕ2025 9 11 Ṗ

13:00Ṍ13:10 ḱ

13:10Ṍ14:10

Ẇ Ḳ צּ ︡ ṡ︡￼ּפּףGX ṇ Ṣ ṇ
︢ ḱ וֹפּקּ Ḯ
Ẇ Ḳ ︢

︡ Ḯ ︡ ḭ ︢
Ḯ

14:10Ṍ14:35
ḱ ḱ

Ẇ Ḳ ︡ ךּ וֹ לּ ḱ
ḱ קּ ךּ Ḯ

14:45Ṍ15:25
ṇ

Ẇ ṇ ṇ ︣ Ḯ

15:25Ṍ16:35
ṇ

Ẇ ṇ ṇ ḱ ṇ ṇ ḱ 1צּ ṇ
ḭ ︡ קּ Ḯ

ṕ ṇ Ṗ

Ḳ ṇ ṇ  20 ḭ ṇ ṇ  13 ḭ  6 ṕ Ṗ

V ︢ ︡ שּךּ Ḯ
V ḱ צּ פּ ףḭּשּ︣ ︣ Ḯ
V ḭ ḭ ︢ ṇ ṇ ︡ כֿ ḭ

צּ כֿ צּ פּ ḭ Ḯ

ṕ ︡ פּ Ṗ

ṕ ṇ Ṗ



ḱ ṇ ṇ וֹ

¸ ḱ ṇ ṇ בֿ ḭ ṇ ṇ
︣ ḭ צּ לּ Ḯ כֿ ḭ
לּ ṇ ṇ ṕ ṇṖ קּ לּ

Ḯ

וֹ

¸ ỉ ḭ פּ וֹ ︡ צּ Ḯ ḭ
︡ וֹ ￼ḭ בֿ כֿ צּ Ḯ
ṇ ︡ ︡ ךּ בֿ כֿשּךּ צּ טּ ḭ
︡ḭ ḭ ︣ ךּ

︣ Ḯ

¸ ḱ ךּ ḭ צּ כֿ צּ
︣ Ḯ כֿ ḭ ︣ ḭ וֹ

E ṇ ︣ ḭ ךּ Ḯ

¸ נּ ḭ ךּףּ ḭ צּ ףּ ḭ
צּ Ḯ ṕ Ṗ

VR 50
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ṕỄṖ ḱAI
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¸ 48 ṇ ךּףּ ḭ ḱAI ךּ
︡ḭ ḭ ḭ וֹ ︣ כֿ

︡ Ḯ

כֿ¸ ḭנּ צּ ḱAI וֹ קּ וֹפּ שּ כֿ
ḭ

1.

- ḭ ︣ קּ

- אל

2.   

3 .   

ḭṡ ḱAI ḱ וֹ ṕקּ
ṖṢקּ Ḯ

ẑ ṇ קּ Ḯ Ḯ

כֿ¸ וֹ ḭ פּ ךּ קּ Ḯךּ

AI
ṕ Ṗṕ Ṗ
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1. ḭ ṇ צּ ︡ḭ ךּ Ḯ

2. ṇ ḭ צּ ︣ לּךּ טּ Ḯ

3. ṇ ṇ ḭ ￼︡ ךּ Ḯךּ

4. ṇ צּ טּ Ḯ

 1. Ṍ Ṍ

ṕ /kWhṖ ṕ Ṗ

ṕ Ṗ

ểḰ ỄḰºAs is ¬ צּ ︣
¬To beº צּ

ễḰ

IEA ṇ ṡEnergy and AI Ṣ ḭ
וֹףּ ṇ AI צּ

ךּ Ḯ

ỆḰ צּ

ḭ ךּףּ ṡ 3.0

ḭ ḱ ḱ

︣ Ṣ ךּ Ḯ

0

10

20

30

40

201020112012201320142015201620172018201920202021202220232024

83%
ṕ2010 Ṗ



54

· ￼ḭ צּ Ḯ

- ︡ צּ צּ ḭ צּ

צּ כֿ שּ︡ Ḯךּ

·ṡ Ṣ ṡ Ṣ ךּ פּ ︣ כֿ ḭ

טּ צּ Ḯ

 1.  Ṍ ṕểṖṌ
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¸ṡ נּ Ṣṡ ṇ Ṣṡ Ṣ ḭ ︡
ךּ צּ ṕ ṖḮ

 1. Ṍ ṕỄṖṌ
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Ḳ נּ וֹףּ

¸ ︡ ךּ ḭ ṕ ṇ Ṗ ︡ḭ
פּ / ṇ ḭ ḱ Ḯ
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Ḳ ṇ וֹףּ

¸AI ḭ בֿ ṕ
ṖḮ ṕ צּ ךּ ṖḮ
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Ḳ

¸AI אל ḭ
Ḯ
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¸ ḭ וֹ ḭṡשּ ṇ ṇ Ṣṡ
ḱ Ṣṡ Ṣṡ ṇ Ṣ בֿ כֿ ḭ

צּ Ḯ

¸¬ º ¬ º ṕ
ḮṖḮ

¸ נּ ḭAI ḭṡ Ṣ ṡ Ṣ צּ Ḯ

 1. Ṍ ṕễṖṌ

Ḳ

AI קּ

Ḳ

קּ ︡ḭ

ḱ

AI

ṇ

ṇ

ά έ בֿ כֿ ḭ

ά έ בֿ

נּ

ṇ
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¸ ḭ וֹףּ ︣Ḯ

 2. Ṍ ṕểṖ Ṍ



Â ḭ צּ שּ צּ Ḯ ḭ
ḱ לּ ḭ קּ צּ Ḯ

Â ḭ ṇ / ︡ḭ ︣ ( ḱ
) DX ṇ º º ︡ ḱ אל כֿ צּ Ḯ 61

¸ ︢￼ḭ ḭ צּ ḭ צּ Ḯךּ︡

¸ ḭ ṇ ¬ º צּ Ḯ

 2. Ṍ ṕỄṖ Ṍ
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¸ ￼ טּ קּ ︡ḭ כֿ וֹ Ḯ פּ
צּ ṇ ṇ ︢ ḭ טּ קּ נּ ︣
ḮºASISºּפ ºTO BEº ︡ צּ Ḯ

 2. Ṍ ṕễṖ Ṍ

¬To beº



¸ ︡ ךּ ︣Ḯ

 3. Ṍ Ṍ

63
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ṕểṖ ︡ ḱAI

Å ︡ ṕקּ Ṗקּ ︡ ḭ ḱAI
ḭ נּ ḭ ḱ ṡṕ Ṗ ṇ

ṕ ṇ ṖṢ
כֿשּךּ ︡ Ḯפּלּ

Å נּ ḭ ṇ ḭ ṇ ṇḱ
פּ ︡ ︣ ḭ ךּ ḭ

טּ Ḯפּ

ṕỄṖ קּ ṇ

Å ḭ ḱAI ︣ ︡ḭ ︣
קּ ṇ ︡ Ḯפּלּ

Å ḭ ︣ ḭ וֹ קּ
︣ קּ Ḯפּךּ ḭ ṇ ṇ ︣

ךּ ︡ Ḯפּלּ

ṕễṖ ︡

Å נּ ḭ ḱ וֹףּ
ḭ ḱAI ךּ אל ḭ

︣ כֿ ︡ Ḯפּלּ
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ṕễṖ ḱ אל
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ḱ ךּ

ṥ ỉ ṇ ṕ ṖṦ

ü 2050 ZEHḱZEB ṕẑểṖṕẑỄṖ

︡ḭ

üֿכ 2030 אל ḱ ZEHḱZEB

ṕẑểṖ ︣Ḯ

ü ḱ ךּ ḭֿ︡לּכ ︣ ḭלּ ḱ וֹףּ

ṇ בֿ שּ 2030 ︣ Ḯ

βể ︡ ḭ20Ṿ ṕZEBṕ Ṗ 40% ṖḮ

βỄ ZEH ︣ ḭ ZEH
Ḯ
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2025/11/17 12 GX וֹ
ṇ ṇ
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2025/11/17 12 GX וֹ
ṇ ṇ
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2025/11/17 12 GX וֹ
ṇ ṇ



Â 2023 ZEH 46%
2030 ZEH

Â 2050 ZEH
ZEH ṕGX ZEHṖ

ỉ
ẑ

ẑ

70

14%
25%

37%
46%

100%

0%

20%

40%

60%

80%

100%

2019 2020 2022 2023 2030

ṕ Ṗ

ẑ2025
ẑ2030 ZEH

Ṗ

ZEH ZEH

Ẇ
ԃ2016

ẆZEH ṕ Ṗ

Ẇ
ԃ1999

ԃ1992
ԃ1980

ZEH
︣

ZEH שּקּ נּ
צּ

ṕ Ṗ

ZEH

ẇGX ZEH
ṕ Ṗ

BEI 1.0 

BEI 0.8 

BEI 0.7/0.65 

( )

BEI 1.0

ṧ

( )

BEI 0.75

BEI 0.9 

BEI 0.85
ẑ

ẑ 

ṧ



Â 2023 ZEB 37%
2030 ZEB

Â ZEB ṕZEB Ṗ
ZEB

ZEB ṕ Ṗ

ZEB

Â

71

377 

671 

34 41 26 
9 

60.8%

35.1%

16.8%
11.4% 10.9%

4.5%

840 

75 

ZEB ṇ

ZEB ZEB ZEB

26%
34% 37%

100%

2019 2022 2023 2030

ZEB

ṕ Ṗ

ṕ Ṗ

Ṗ

ZEB ṕ2023 Ṗ

Ṗ
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ṕỆṖ



73PG ṇ

ḱ ḱ ḭ
ṇ ṇ

ḱֿכ ḭNEDO צּ

ḭNEDOּפ
ḱGX ︣ כֿ ḭ

צּ

¸ ḭNEDO ךּףּ ḭ ḭ ︣ ḱ ṕ PGṖ
︡ ךּ Ḯ ṇ קּ ḭ2040צּ וֹ ḱ

ḭGX ︡ צּ Ḯ

¸ ḭ GX ︡ ḭ ṇ ︣ כֿ ︣ ṕ
ṇ ṇ Ṗḭ ︢ ṕ ḱ Ṗ ḱ

ḭ ḭ ︡ ךּ ḭ ḱ
︣ ḭ ḭ ṇ ︣ Ḯ

ḱ

GX ︡ ḭ ṇ ︣ כֿ
︢ ṕ ḱ Ṗ ḱ

Ẇ140 ṇ

Ẇ ṇ ṇ

Ẇ ︣
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PG ṕ Ṗ
ךּ ︡ḭ

ṕ Ṗ

Å אל ￼ אל ṇּצ שּ Ḯ

Å 200 ṹ ḭ 7 ךּ ḭֿכ ṇ
Ḯ ︡ḭ ṇ צּ ḭשּאל ḱ ︣ כֿ צּ Ḯ

ṕ ṇ Ṗ

¸ 200ṹ ︡ ︣ Ḯ ḱ
ḭ Web ︡ḭ ḱ Ḯ

¸ ︡ קּ ṕ ṇ ṖḮ
︡ ḭBCP ︣ Ḯ

¸ 2040 13 kL / ṕ Ṗ צּ Ḯ

Ḳ ḭ ṇ Ḳ Ṍ  ḭ Ḳ2020 Ṍ2025

ẓ ḱ אל כֿ ḭ
כֿ︣ צּ Ḯ
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ểḰ ḱ

ỄḰ ỉ וֹףּ ṇ

ễḰ וֹ

- ḱ ṇ ṇ

- ḱAI

- ḱ אל

- וֹ

ỆḰ וֹ

ệḰ

ỈḰDER ṇ ṇ
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ỆḰ וֹ

ṇ ṇ וֹ

וֹףּ

ṇ

GX ZEH ṕZEH Ṗ

ṇ ︣



ṇ ṇ ṇ וֹ

77

· ṇ ṇṕDCṖ ḭ ḭDC
ṇ ︣ ḭשּ צּ ︣ קּ ︣ ḭ ḱ

︢ Ḯ

· 2025 10 Ṍ11 ḭ2026 4 1 פּ Ḯ

Å ṇ
ṕ 1%/ Ṗ

Å

ẑ ṇ צּ
1500kl צּ

DC ︣

DC

Å ṇ ḭ
2030 ︡ ḭ

ṇ
ṕPUEṖ 1.4 ︣
Ḯ

ẑDC ṇ צּ
1500kl פּ DC ḱ

ṇ צּ

DC צּ ︣ קּ ṇ

Å2029 ︣ DC ךּ ḭ ︡ 2 ︣
קּ ṇ ṕPUEṖ 1.3 ︣ Ḯ

ẑ אל ךּ ḭ Ḯ ךּ ḭ
לּ קּ ḭךּ וֹ ︣Ḯ פּ

︣Ḯ

DC ḱ ḱ

ÅDC ︡ḭDC
Ḯṕ2025 אל DC PUE Ṗ

Å ṇ ḭךּ Ḯ

ẑ ḭ צּ פּ אל צּ כֿ ḭ ḱ
בֿ כֿ צּ Ḯ

DC PUE

ÅDC IT ṇ ︣ ḱ
ṕ ṖDC ḭ וֹףּ
ṕ Ḳ Ṗ PUE ︣ ︡ ḭ

ṇ ︣ Ḯ
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ỆḰ וֹ

ṇ ṇ וֹ

וֹףּ

ṇ

GX ZEH ṕZEH Ṗ

ṇ ︣



וֹףּ

79

· ṇ ḭ צּ ךּקּ
︣ ḭשּ ḱ ︣ Ḯ

· ︡ ḭ ḱ ︡ ךּ︣
︢ ︡ Ḯ ︢ḭ

︣Ḯ

· 2025 10 Ṍ11 ḭ2026 4 1 פּ Ḯ

ṕ Ṗ ︣ṕ Ṗ שּ

Å ṇ ︣ ẑ ḭ ︣ ṕ Ḳ
︣ Ṗ Ḯṕ2026 ṌṖ

ẑ ṇ צּ 1500kl צּ

Å ṇ ︣ ẑ ḭ וֹףּ קּ
ṕ ḱ ḱ ךּ נּ Ṗḭ לּ

ḱ Ḯṕ2027 ṌṖ

ẑ ṇ צּ 1500kl צּ
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ỆḰ וֹ

ṇ ṇ וֹ

וֹףּ

ṇ

GX ZEH ṕZEH Ṗ

ṇ ︣



· ךּ טּ ḭ שּ Ḯ ḭ
פּ צּ ḭשּ ḭ ḭךּ ṇ ḱ

︡ צּ Ḯ

· וֹףּ ךּ ḭ2025 9
WG פֿ ךּ ךּ Ḯ

· 2025 10 Ṍ11 ḭ2026 4 1 פּ Ḯ

81

וֹףּ

7 3 WG
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ỆḰ וֹ

ṇ ṇ וֹ

וֹףּ

ṇ

GX ZEH ṕZEH Ṗ

ṇ ︣
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2028 ךּ
· 2028 ךּ ḭ2025 4 ḱ WG

Ḯ ḭ Ḯ

· 2025 12 ︡ḭ2026 4 ḱ
Ḯ
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ỆḰ וֹ

ṇ ṇ וֹ

וֹףּ

ṇ

GX ZEH ṕZEH Ṗ

ṇ ︣



5 6

ṕ Ṗ

20Ṿ 35Ṿ

Ṉ

Ṉ Ṉ

ṕ ṧ Ṗ

ZEH Ḳ100Ṿ
Nearly ZEH Ḳ75%

GX ZEH+Ḳ115 Ṿ
GX ZEHḲ100Ṿ
Nearly GX ZEH Ḳ75%

ZEH-M Ḳ100%
Nearly ZEH -MḲ75%
ZEH-M ReadyḲ50Ṿ

GX ZEH-MṧḲ115 Ṿ
GX ZEH-MḲ100%
Nearly GX ZEH -MḲ75%
GX ZEH-M ReadyḲ50Ṿ

Oriented ṕ Ṗ
 

( 100cm ) ( 100cm )

Ṉ
( 100cm )

(Ỉ )

85

· 2030 ṕ Ṗ ZEH

· 2050 ZEH
ZEH

· ZEH 2025 9 26

· 2027 4 1 ṕ Ṗ Q&A

ẑ Ḳ  2028  3 

GX ZEH GX ZEH -M
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ỆḰ וֹ

ṇ ṇ וֹ

וֹףּ

ṇ

GX ZEH ṕZEH Ṗ

ṇ ︣
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