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⇔⁸∕╣╩ ⌂ ┼≤ ┘ ↑⁸ ─♦ⱨ꜠ ╩ ≢⅝╢⅛≥℮⅛│⁸⌂⅔

≢№╢⁹↓℮⇔√ ⌂ ⌐№╡⌂⅜╠⁸ │↓╣╕≢ ⌐╦√

╡ ↕╣≡⅝√ ה ─ ╩ ╖╢↓≤⌂ↄ⁸ ⅛≈ ⌂

◄ⱦ♦fi☻ ╩ ∆↓≤╙⌂™╕╕⌐⁸GX≤™℮ ◦♫ꜞ○⌐╟∫≡ ╩↕

╠⌐ ⇔╟℮≤⇔≡™╢⁹ ─≈™≡⇔╕∫√ │⁸ ─ ╩

ⅎ ╪∞╕╕⁸ ⌂ ─╟℮⌐ ⅜ ⅛⌂™⁹ 

20255 28⌐│⁸₈GX ₉─ ⅜ ≢ ה ⇔√⁹

╙⁸₈ ה ₉≤ ↕╣╢GX ─╙≤≢⁸ ⌂ ≤ ─

⅜ ╩ ↑≡™╢⁹⇔⅛⇔∕─ ≤⇔≡ ∂≡™╢─│⁸◄Ⱡꜟ◑כ◖☻♩ ≤

⁸∕⇔≡ √⌂ ─ ≢№╢⁹∕─ ⌐╙⁸►◒ꜝ▬♫⁸ ⁸ ╩

╢ │ ≤ ⇔⁸↕╠⌐ 2026 ─ⱱꜟⱶ☼ ╩ ≤⇔≡⁸

│◄Ⱡꜟ◑כ ≤ ╩ ∆╢ ┼ ⅝ↄ ╩ ╡ ╘√⁹⌐╙

⅛⅛╦╠∏⁸ ≢│20264 ⅛╠GX-ETSⱨ▼2☼כ ─ ⅜ ↕╣√⁹

⌐ ∆╢ ⌐ ⇔≡ ⌂◄Ⱡꜟ◑כ ╩ ∆↓─ │⁸

⅔╟┘ ─ ⅛╠╖≡ ⌂ ╡≢№╢⁹ 

↓℮⇔√ ─╙≤⁸ ₁ │₈ ⌐╟╢◄Ⱡꜟ◑כ ₉╩ ∆

╢⁹↓╣⅛╠─◄Ⱡꜟ◑כ │⁸ ─ ≢│⌂ↄ⁸ ↕ ≤

⅛↕ ╩ ⌐ ⅎ⌂↑╣┌⌂╠⌂™⁹ ─ │⁸ ╛ ─ ⌐╟╢

╙─≢│⌂ↄ⁸ ⌐╦√╡ ⇔≡⅝√ ⌐╟∫≡╙√╠↕╣√ ⅜ ⅝™⁹

⅜ ∆╢╕≢⁸ ₁│ ≤ ╩ ⇔⁸ ⌂ ╩ ↑≡™ↄ ≢№

╢⁹ 

II.   

₈ ⌐╟╢◄Ⱡꜟ◑כ ₉ ⁸ ≢│⁸ ≤ ╩

⇔√◄Ⱡꜟ◑כ ≤⇔≡⁸₈◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ₉╩ ∆╢⁹◄Ⱡꜟ◑כ

♪Ⱶ♫fi☻≤│⁸ ≢ ™╠╣≡⅝√ ≢№╢⁹∕╣│∆⌂╦∟⁸ ≢⁸

⇔⁸ ⌂◄Ⱡꜟ◑כ╩ ∆╢↓≤╩ ∆⁹∕╣⌐╟∫≡⁸ ⅜ ╩ →⁸

╩ ╘⁸ ⁸ ≤™∫√ ╩ ╡⁸ ↕∑╢↓≤⅜ ⌐⌂╢⁹ 

◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢√╘⌐⁸ ₁│ ─11 ⌐╦√╢ ╩∆╢⁹ 
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1. ╩ ∆╢⁹ │ ─ ╩ ≤∆╢⁹◄Ⱡꜟ◑

─┼כ ╛ │ ⌂™⇔ ∆╢⁹ 

2. ╩ ∆╢⁹ ⌐ ╘╢ 50╩ ⌂ ≤∆╢⁹ 

3. ─ ╩CO2 ≢ ⇔⌂™⁹ 

4. ─ ╩ ∆╢⁹ 

5. EV ⌐╟╡ ╩ →⌂™⁹ 

6. ◄Ⱡ⌂≥─ │⁸ ⌂ ╩∑∏⁸◖☻♩ ╩ ∆╢⁹ 

7. ⌂ ◄Ⱡ ╩ ∆╢⁹ 

8. ╩ ⌐ ∆⁹ 

9. ◄Ⱡꜟ◑כ─ ⅔╟┘▬fiⱨꜝ ╩ ∆╢⁹ 

10. CO2 ─ ╩ ⅛∏⁸ ─ ─ ≡╩⇔⌂™⁹ 

11. Ɽꜞ ╩ ∆╢◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ╖╩ ∆╢⁹ 

─◄Ⱡꜟ◑כ │⁸ ⌂CO2 ⌐ כ◑꜡○♦▬≈⅛⁸╣↕ ⌐

⅜ ה ⌐≤⌂EVה ⌐ ╠╣≡™╢╝ⅎ⌐⁸◖☻♩⅜ ↄ≡

⌐ ∫≡™╢⁹↓╣⌐ ⇔≡ │⁸ ⁸ ●☻─ ╛⁸◄Ⱡꜟ◑כ─

⌂ ╛ ─ ⌂≥⁸ ⌂ ╩ ∆╢╙─≢№╡⁸ ╩ ∆╢↓

≤⌂ↄCO2╩ ∆╢≤™℮ ⌐⅔™≡⁸╟╡ ≢ ≢№╢⁹ 
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⌂  

⌐⅔™≡ ≤∆╢11 ─ ─ │ ─≤⅔╡≢№╢⁹ 

1. ◄Ⱡꜟ◑כ◖☻♩╩ ∆╢ 

◖꜡♫ ⅛╠─ ⌂ ╛►◒ꜝ▬♫ ⌐╟╡⁸◄Ⱡꜟ◑כ◖☻♩│↓─

⌐ ⅝ↄ ⇔⁸◄Ⱡꜟ◑כ ⌐ ∆╢ ─ │ ꜠ⱬꜟ╕≢

╕∫≡™╢⁹ ⌂ ◖☻♩ ⌐ ↑√ ⇔√ ╩ ∆═⅝≤⅝⌐№╢⁹

⌐ ℮◄Ⱡꜟ◑כ◖☻♩ │ ╩ ⇔⁸ ≤ ╩ ⌂℮⁹ 

◄Ⱡꜟ◑⁸♩☻◖כ≤ↄ⌐ ◖☻♩╩ ∆═ↄ⁸ │⁸ ─2010

─ ≢№╢ 1kWh№√╡ 14 ⁸ 21 ╩ ≤⇔

≡ →⁸∕─ ╩ ∆⁹ ↑ ─◄Ⱡꜟ◑כ ≢│⌂ↄ⁸ ─ ⁸

─ ⁸ ◄Ⱡ ─ ⁸∕⇔≡ ⅔╟┘ ⁸GX-ETS⅔╟┘GX ─

╙ ∆╢⌂≥⁸ ⌂ ╩ ∆╢⁹ 

2. ╩ ⌐ ∆╢ 

│ №√╡─ ꜞ☻◒⅜ ╙ ™ ⌂ ≢№╡⁸◄Ⱡꜟ◑כ

⌐ ∆╢⁹ ⌐╟╢ ≢ ⌂ ─ ╩∆═⅝≢№╢⁹ ─ ⁸

⁸ ⁸ ⅜ ≢№╢⁹ ≤ ⱬⱠⱨ▫♇♩₉ה◒☻ꜞ₈⌐

─ ⅎ ⅜ ™↓≤⅜ ≢№╢⁹ ≤∆═⅝│ ─√╘⌐ ≢ ⌂ ≢

№╡⁸ ⌐≈™≡─╖ꜞ☻◒♀꜡╩ ™ ╘╢─╩ ╘╢═⅝≢№╢⁹ 

╩ ⇔⌂™↓≤⌐╟╢◄Ⱡꜟ◑כ ─ꜞ☻◒⅔╟┘ ─ ╙

⅝™⁹ │ ≢№╢⇔⁸ ◄Ⱡ│ ≢ ∞⅛╠≢№╢⁹ ─

⌐ ╘╢ ╩ ⌂ ╡ ⌐ 50╕≢ ⅝ →╢↓≤╩ ≤⇔⁸∕─ ╩

╢⁹ 

3. ─ ╩CO2 ≢ ⇔⌂™ 

ⱱꜟⱶ☼ ⌐╟∫≡ ─ ╩ ⇔≡⅝√ ─◄Ⱡꜟ◑כ │

⌐ ⇔√⁹ ╩ ⌐ ⅎ╢ ╩ ⌐ ╘⁸ ⌐╟╢◄Ⱡꜟ◑כ

─ ה ╩ ∆═⅝≢№╢⁹ 

─◄Ⱡꜟ◑כ ─ │™╕⌂⅔ ≢№╢⁹2022 ⌐⅔↑╢ ◄Ⱡꜟ◑

כ ─℮∟⁸ ה ה ●☻│ ≢83.4╩ ╘√⁹ ╩ ה ⌐
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∆╢↓≤│⁸ ─◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ─√╘⌐ ╙ ⌂ ≢№╢⁹ 

7 ◄Ⱡ ≢│⁸ ─ ⇔⅜⁸CO2 ⌐ ╦∑╢ ≢

⌐ ↄ ↕╣√⁹↓─╟℮⌂ │⁸ ─ ⌐╟╢ ─ ╛⁸ ☻●ה ה

⌂≥─ ┼─ ≤ ─ ⁸ ⌂≥─ ▬fiⱨꜝ┼─

⌐⅔™≡⁸ ⌐≤∫≡─ꜞ☻◒ ≤⌂∫≡ ⅝⌂ ╩ →⁸ ≤⇔≡─

─ ╩ →≡™╢⁹ 

↓℮⇔√ ╩ ↑⁸ ה ה ●☻─™∏╣⌐≈™≡╙ ⇔√ ╩ ∆═

ↄ⁸ │№╠√╘≡ ⌐◖Ⱶ♇♩∆╢─╖⌂╠∏⁸CO2⌐ ∆╢ ⅜∕─ →⌐⌂╠

⌂™╟℮⌐∆╢⁹ 

4. ─ ╩ ∆╢ 

⌐│ ⁸ ⁸ ─ ⌂≥─ ↄ─ ⅜№╡⁸ ⅜

≤⇔≡ ⇔≡⅝√ │ ∟⌐ ∆╢⁹ ─ ⱤⱠꜟ─ 9 │ ≢

↕╣≡⅔╡⁸∕─ │ ►▬◓ꜟ ⌐⅔↑╢ ⌐ ⇔≡™╢≤ ╦╣╢⁹

⌂≥≢│⁸ ┼─ ─ ™⅜№╢≤⇔≡ ⅜∆≢⌐ ╠╣≡™╢⁹ 

╕√ │ ≢№╢≤™℮ ⌂ ⅜№╡⁸ ─ ⌂≥

⌐ ⇔≡ ≤⌂╢√╘⌐ │ ⌐ ↄ⁸ ┼─ ⅝⌂ ⅜∆≢⌐

⇔≡™╢⁹ ╛ ─ ⌐│⁸ ⇔≡╙ ╩ ↑╢ ⅜№╢√╘⌐⁸ ⁸

⌂≥⌐ ⇔≡ ⌐╟╢ ⅜ ∆╢⅔∕╣⅜№╢⁹ ≢ ↕╣√

│ ⌐ ─ CO2╩ ⇔⁸╕√ⱷ●♁כꜝכ│ ╩ ⇔≡ ∆╢√╘↓↓

≢╙CO2⅜ ∆╢⁹↓─ ─ │ ⇔≡ ≢⅝╢ ≢│⌂™⁹ 

5. EV ⌐╟╡ ╩ →⌂™ 

─ │ ≢№╡⁸ ⱷכ◌כ│ ─ ≢№╢⁹ 7

♩ꜜ♃⁸ ⁸ⱱfi♄⁸☻☼◐⁸ⱴ♠♄⁸☻Ᵽꜟ⁸ │ ─ ─ 3 ─1

─ 2400 ╩ ⇔⁸♩ꜜ♃ ꜠◒◘☻ │ 1027 20244 ï20253

≤ ─ ╩ ╢⁹ │⁸ ─ ─25.9⁸ ─

30.2╩ ╘╢ ─ ◄fi☺fi≢№╢⁹ 

EV │ ≤⇔≡│ ┘≡™╢╙──⁸ ╛ ≢│ ∟⌐⌂∫≡™╢⁹EV

│ ⌐╟╡⁸ ⌐╟╢ ╛ ≢ ⇔≡⅝√⅜⁸ ─ ⌐ ™⁸

⌐⅔™≡ ⌐ ⇔≡™╢⁹ ⁸ ╙ ↄ⁸▬fiⱨꜝ╙ ≢№╢

↓≤⅛╠⁸ │ ╪≢™⌂™⁹ ─ │ ╙⌂⅔∕─ 85⅜ ─

⅜ ™⁹꜡◦▪─►◒ꜝ▬♫ ⁸ ─ ⁸ ─ ⌐╟╡⁸ ⅜

≤⇔≡ ⅜ ↄ⌂╢ ≢⁸ │EV ╩⌂ↄ⇔≈≈№╢⁹∕
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╣⌐ ™⁸EV─ │ ╡╩╖∑⁸ ⱷכ◌כ╙ ₁EV─ ╩ ╘⁸

⌐ ⇔≈≈№╢⁹ ⁸ ⅜ ≤∆╢Ɫ▬Ⱪꜞ♇♪ ⅜ ≢ ⌐ ⅜╡⁸

Ⱪכⱶ╩╖∑≡™╢⁹ 

EV ∆╢↓≤│⁸ ⁸ ─ ≢№╢ ─◄fi☺fi╩ ─Ᵽ♇♥

⌐כꜞ ⅎ╢↓≤╩ ∆╢⁹↓─√╘ ─EV │ ─ ┼─ ─

⅜ ™⁹ ⱷכ◌כ⅔╟┘ ⱷכ◌כ─ ╛ ─ ⌐ ┼─ ╩№

√ⅎ⁸╕√ ∆╢ ─ ⌐ ─ ╩№√ⅎ≡™╢⁹ ┼─ ≢│⁸ ⅛

╠ ╕≢─LCA≤™℮ ⅎ⌐⅔™≡│EV─ ┼─ │ ⅝™↓≤⅜ ↔↕╣≡

™╢⁹EV│ ≈─○ⱪ◦ꜛfi⌐ ⅞∏⁸ ⌐│◄fi☺fi ⌐ ⅎ⁸Ɫ▬Ⱪꜞ♇♪⁸ⱪꜝ

◓▬fiⱢ▬Ⱪꜞ♇♪⁸ ⁸ ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸ ⌂≥ ₁⌂ ⅜№

╢⁹◄fi☺fi │☼כ♬─ ─ ≢№╢⁹ │ ╙ ↄ⁸ ⌂ ⌐⅔

™≡│⁸ꜚ ─◙כ ↄ⅜◄fi☺fi ╩ ╘≡™╢⁹ │ ∆╢⅜⁸ │ ─ ⌐

∆╢√╘⌐⁸∆←╣√ ─ ╩ ≡╢═⅝≢│⌂™⁹ │ ─◄

fi☺fi╛♩ꜝfi☻Ⱶ♇◦ꜛfi╩ ∆╢ ⱷכ◌כ⌐ EV┼─ ≤ ⌐

╟╢EV ╩ ⇔≡™╢⅜⁸ ⅜ ⌂ↄ⁸ ≢ ─ ™ ┼─ ╛

─◘ⱪꜝ▬ꜘ⁸כ∕⇔≡ ╩ ↕∑╢↓≤⌐ ∆═⅝≢№╢⁹

⌂EV │ ⅜ ↄ⁸ ─ ─ ─ →⌐⌂╢─≢ ⇔⌂™⁹ 

6. ◄Ⱡ⌂≥─ │⁸ ⌂ │∑∏⁸◖☻

♩ ╩ ∆╢  

◄Ⱡ⁸EV⁸ ⁸▪fi⸗♬▪הⱷ♃Ⱡכ◦ꜛfi⌂≥─ ⁸ ⌂≥─ ⌐

≈™≡│⁸ ⌂⅔ ⌐ ⌐ ⇔≡™⌂⅛∫√╡⁸◖☻♩⅜ ™╙─⅜ ™⁹↓

╣╠⌐≈™≡│⁸ ⌂≥≢ ⌂ ╩ ╢─≢│⌂ↄ⁸∕╣╩ ◖☻♩≢ ∆╢√

╘─ ⌐ ∆═⅝≢№╢⁹∕⇔≡ ◖☻♩─ ≤⇔≡⁸ ≢ ⌐

↕╣≡ ⇔≡™ↄ↓≤╩ ∆⁹ 

◖☻♩⅜ ⌐ ⅜╢ ╖⅜ ™≤ ⇔√ ⁸ ⱪ꜡◓ꜝⱶ│ ⇔≡

⌐ ↕⌡┌⌂╠⌂™⁹↓╣╠ ─ ≢─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ◖☻

♩─ ⌐ ∆╢ ╡⌐⅔™≡ ℮╙─≤∆╢⁹ 

7. ⌂ ◄Ⱡ ╩ ∆╢ 

─ ◄Ⱡ │ ◄Ⱡꜟ◑כ ╩ ⌐ ↕╣≡⅝√⅜⁸ ⌂ ╩∆═

⅝≢№╢⁹ ⁸ ◄Ⱡ≤│⁸ ╛ ─◖☻♩ ≤™℮ ⌂ ╖─ ≢№╡⁸

⇔√⅜∫≡ ╛ ⅜ ⌐⌂∫≡ ℮╙─≢№╢⁹∕╣│◄Ⱡꜟ◑כ╩ ⌐

∆╢↓≤≢ ╩ ⇔⁸ ╩ ⇔⁸⌂⅔ ╩ →╢≤™℮ ╖≢№╢⁹ 

╩ ≤⇔≡⁸ ◄Ⱡ ─ ─ ≢ ⅜ ∆╢ │ ◄Ⱡ ╛♀
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꜡◄Ⱶ♇◦ꜛfi ⌂≥⌐╙ ⇔⁸ ⌂ ≤ ⁸∕⇔≡ ─

╩ ╖ ⇔≡™╢⁹ ⌂ ┼─ ╛⁸ ─ ⌐≈™≡─ ⁸

◄Ⱡꜟ◑כ┼─ ⌐ ↑√ ⁸ ╛ ┼─ ⌂≥│ ∆╢⁹ 

─ ◄Ⱡ ⌐⅔™≡│⁸ ─ │ ⇔⁸◄Ⱡꜟ◑כ ⌐ ∆╢

⌐ ╘╢═⅝≢№╢⁹ 

8. ╩ ⌐ ∆ 

─ ◦☻♥ⱶ │ ⌐ ⇔√⁹ ╩ →╢↓≤⅜≢⅝∏⁸

╙╕╕⌂╠∏⁸ ⅜ ↕╣╢ ⌐№╢⁹╕√ ─╟℮⌐ ⅜ ↕╣⁸

™ↄ≈╙─ ⅜ ∆╢⌂≥⁸ ⌂╙─⌐⌂∫√ ⌐⁸↓─ ⅜ ╦╢

⇔╙ √⌂™⁹ ─ │⁸ ⌂ ╩ ℮⁸ ↕╣√ ⅜₈

₉⌐╟∫≡ ⇔√↓≤⌐№╢⁹↓╣⌐ ╦∫≡ ⅜ ╩ ≢ ∆╢

⌐⌂∫√⅜⁸∕╣⌐ ⇔≡™╢⁹ ⅜ ∆╢ ⌐⅔™≡⁸ ─ │

⇔⌂⅛∫√─≢№╢⁹ 

◦☻♥ⱶ │ ⌐ ⇔⁸2011─ ─ ─ ⌐ ∆⁹∆⌂╦∟⁸

─ ⌐ ─ ╩ ∆╢↓≤╩ ≤⇔⁸ ╡ ⌂≥ ┼─

╩ ∆╢⌐≤≥╘╢⁹ 

9. ◄Ⱡꜟ◑כ─ ⅔╟┘▬fiⱨꜝ ╩ ∆╢ 

≢─ ⅜ ⇔⁸ ─ ⅜ ╢↑⅔⌐fiꜝ▬ה♫▬ꜝ◒►⁹╢™≡∫

≢│⁸ ⌐⅔™≡│◄Ⱡꜟ◑כ▬fiⱨꜝ⅜ ⌐⌂╢↓≤⅜│∫⅝╡⇔√⁹╕√

≢│♥꜡ ⌐╟∫≡ ⅜ ≢⅝⌂ↄ⌂╢≤™℮ ╙ ⇔⁸ ─ ⅜

─ ≢╙ ⅝℮╢≤™℮ ⅜ ⅝ ↑╠╣√⁹ ─◄Ⱡꜟ◑כ │ ≢№╡⁸◦

╛fiכ꜠כ ▬fiⱨꜝ⅜ ≤↕╣╣┌⁸ ⅛╠─ ⌐ ∑↨╢╩ ⌂ↄ⌂╢

⅜№╢⁹ │◄Ⱡꜟ◑כ ╩ ╘╢ ⅜№╢⁹ ─3 ⅜ ≤⇔≡ ≢

№╢⁹ 

כ◑ꜟⱠ◄─ ה ─ ╩ ⇔⁸ ה ╩ ╘╢⁹ 

ה ה ─ ╩ ⇔⁸ ⌂╠┌ ╩ ╖ ∆⁹ 

╛꜡♥─┼ꜝfiⱨ▬כ◑ꜟⱠ◄ ה ⌐ ∆╢ ╩⁸Ᵽꜝfi☻╟ↄ ∆╢⁹ 

─ ≢│⁸ ∞↑ ─♥꜡ ╩⇔≡™╢⅜⁸↓╣│ ⅜

⇔™⁹ ≢│⁸ ┼─ │ ╙Ɫכ♪ꜟ⅜ ™ ≢⁸ ─ ⁸

ה☻●ה ─ ⁸ ⌂≥│ ─ ╙≢≤⌂fiכ꜡♪╛ ≢⅝≡⇔

╕℮ ⌂╙─≢№╢⁹ ⌂▬fiⱨꜝ ─ ╩ ─ ≤∆╢⁹ 
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10. CO2 ─ ╩ ⅛∏⁸ ─ ╡ ≡╙⇔⌂™ 

◄Ⱡ ≢ ╦╣√ ⌂CO2 ⌐ ≠ↄ ─ ╡ ≡│⁸

⅜ ╩ ∟⁸ ╩ ⅎ≡⅝√◄Ⱡꜟ◑כ ⌂ ╩ ≤⇔√

─ ╩ ⅝ ↓∆⁹↓╣│ ⌐ ⇔≡ ↄ─ ≤ ╩ ⌂╙─⌐∆╢⁹

↓╣│ ⌂♦ⱨ꜠ ╩ ∂╢⁹ 

─ⱴ☻◖Ⱶ⌐╟╢ ─ ↄ│⁸ ⌐╟∫≡ ─ ⅜ ⅝≡™╢

≤ ∆╢⁹∞⅜↓╣│ │≢♃כ♦ ↕╣≡™⌂™⁹╕√ ⅜ ⅎ╠╣⁸

⅜ ∆╢≤™∫√↓≤⅜ ∂╠╣≡™╢⅜⁸∕─╟℮⌂↓≤│╕∫√ↄ⅔⅝≡™

⌂™↓≤╙ │≢♃כ♦ ╠⅛≢№╢⁹╕√ ⸗♦ꜟ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi⌐≈™

≡│⁸ ─ ⌐≈™≡∆╠ ⅝ↄ ≤ ™ ∫≡⅔╡⁸ ⌐ ≥⅔╡

ⅎ╢╟℮⌂╙─≢│⌂™⁹ 

⌐♃כ♦ ≠™≡ ꜞ☻◒╩ ∆╢⌂╠┌⁸2050╕≢⌐CO2 ╩ ⌐

♀꜡⌐∆╢≤™℮ ⌂ ╩ ≤⇔≡◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢↓≤│⁸

─ ≤⇔≡ ≢№╢⁹ ≢│⁸ ─ CO2 ─ ╩ ⅛∏⁸

─CO2 ─ ╡ ≡╙⇔⌂™⁹ 

11. Ɽꜞ ╩ ∆╢◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ╖╩ ∆╢ 

Ɽꜞ ⌐⅔™≡ │ 2050CO2♀꜡≤™℮ ≤ ┼─ ⌂ ≤

™℮2≈─ ⌂ ╩⇔≡⇔╕∫√⁹ ─COP│ ⅝ ╕∫≡⅔╡Ɽꜞ │

⅛╠∏ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

≢⁸ⱱꜟⱶ☼ ╩ ↑≡ │ ⌐ ⇔⁸◄Ⱡꜟ◑כ

─√╘⌐ ה ─ ╩ ₁⌐ ╪≢™╢⁹ ╙ ↄ ─ ─ ⌐⅔™≡⁸

↓╣╠ ─√╘─ ─ ⅜Ɽꜞ ⌐ ╦╢ ╖≤⌂∫≡ ⇔≈≈№╢⁹

≢│⁸↓─╟℮⌂ ─ ⅛╠ ╢₈◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ╖₉╩ ⅜

⌐ ⇔≡™ↄ↓≤╩ ∆╢⁹ 

∆≢⌐ ╙ ⁸◌♫♄⁸ ⌂≥≤⁸ ה ה☻● ╛ ─ ה

⌂≥⁸◄Ⱡꜟ◑כ ─√╘─ ─ ╩ ╪≢⅔╡⁸↓╣│↓─ ╖─

≤ ╢↓≤⅜≢⅝╢⁹↓╣│◄Ⱡꜟ◑כ╩ ╢ ⇔√ ⌐ ⇔√ ≢№╡⁸

↓╣╩↕╠⌐ ↕∑╢↓≤≢ ⇔™ ╖╩ ∆╢↓≤╩ ∆╢⁹ 

Ɽꜞ ╩ ⌐ⱴ₉◓♪הfiכꜞ◓₈╢∆ ╠╣√ ₁│⁸ ╛

╩ ∆╢⌂≥⁸ ⅜ ⌐⌂╡⁸◖☻♩─⅛⅛╢ ┌⅛╡╩ ∆╢ ⅜№

∫√⁹ ⇔™ ╖≢│⁸ ≤™℮ │⁸₈ ─ ⁸ ●☻ ─

⁸ ─ ⌂ ₉≤™∫√ ⌐ ↕╣⁸ ⁸ ●☻─ ╛

◄Ⱡꜟ◑כ─ ⌂ ⌂≥⁸ ⌂ ⌐ ↨∆╙─≤⌂╢⁹ 
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⌐╟╡⁸ⱨꜞכ♄▬ꜝכ♥☻♩╩ √↕⌂™Ɽꜞ ─ ≢ ∆╢ ╩

≢⅝⁸ ≢─ ┼─ CO2 ─ ☺כ◔כꜞⱲfiכ◌ ⅜ ⇔

⌂™⁹↓─√╘⁸╗⇔╤Ɽꜞ ╟╡╙⁸ ≢─ CO2 ─√╘─ ╖≤⇔≡╙

≤⌂╢⁹ 

 

⅜ ≤∆╢₈ ₉│⁸ 3E+S─℮∟─ ◄Ⱡꜟ◑כ ╩ ≈─

≤∆╢⅜⁸ ─ ⅔╟┘ ─ ה ─ ≤™℮ ╡ ⅝⌂ ≢№╢⁹╙

℮ ≈─ ≢№╢₈ ₉│⁸ 3E+S─℮∟─ Ⱶ◒꜡⌂ ╩ ≤∆

╢⅜⁸♦ⱨ꜠ ┼ ↑√ⱴ◒꜡ ⌂ ≤ ─ ╩ ╘╢╙─≢№╢⁹ 

│⁸ ⅜↑∞כ◑꜡○♦▬ ∆╢─≢│⌂ↄ⁸◄ⱦ♦fi☻⌐ ≠⅝⁸

≤ ╩ ∆═ↄ⁸◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ≤⇔≡⁸ ─◄Ⱡꜟ◑כ

╩ ⌐ ∆╢╙─≢№╢⁹  
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I.  ─  

I.1. ∆╢ ─  

I.1.1. ♪▬♠ ─ ⌂  

Ɽꜞ ≢│⁸2035 ─ Nationally Determined ContributionNDC╩2025

╕≢⌐ ∆╢↓≤⅜ ╘╠╣≡™√⁹↓╣⌐ ∂≡ │⁸20252 ⁸₈ 7

◄Ⱡꜟ◑כ ₉⅔╟┘ ₈ ₉╩ ⇔⁸2035⌐2013

60 ⁸2040⌐ 73 ≤™℮NDC╩ UNFCCC

⌐ ⇔√⁹↓℮⇔√ │⁸ ─ ⌐⅔↑╢ ─₈ ₉╩

⇔√╙─≢№╢⁹20235 ─G7 ◘Ⱶ♇♩≢│⁸2030⌐ 43⁸2035⌐ 60

™∏╣╙2019 ─ ⅜ ↕╣√⁹EU≢│⁸2040╕≢⌐1990 90

≤™℮ ⅜ ↕╣⁸2026⌐│ ─ ⌐╟╡ ↕╣√1⁹⇔⅛

⇔⁸ ⌂ ≤⁸ ⌂ ≤─ │ ⇔≡™╢⁹ 

│∆≢⌐ ⌐ ╣≡™╢⁹◄Ⱡꜟ◑כ Energy-intensive trade-exposedEITE

─ ─ │ ⌐╟╢ ─ ≤╙™ⅎ╢⁹ 1 │Ⱡ♇♩♀꜡

─ ⁸♪▬♠⌐⅔↑╢EITE ─ ╩ ⇔√╙─≢№╢⁹◖

꜡♫ ⅛╠─ ⌂ ─ ⁸◄Ⱡꜟ◑כ ⅜ ⌐ ⇔≡ ╩ ╘√2021

⅛╠EITE ─ │ ⅝ↄ ⇔⁸2023⌐│◖꜡♫ ⌐╟╢ ∟ ╖╩ ⇔√2⁹

ↄ╙20242 ⁸Bloomberg2024b│₈ ♪▬♠─ ⅜ ╦╡≈≈№╢₉≤

∕─ ╩ ∂≡™╢⁹ ┌⌐│╦∏⅛⌂ ╩ ∆⅜⁸ ≤⌂╢2026 2 ╕≢

⌐◖꜡♫ ╩ ╢ ╩ ↑≡™╢⁹ ─ ⅛╠╦∏⅛ ⌐⅔↑╢⁸ƶ20

╙─EITE ─ⱴ◒꜡ ⌂ ─ │ ™⁹ 

♪▬♠─ EITE ─ ─ │⁸ ─ ╖≢№∫√ ≢

№╢ 1 ⁹♪▬♠ ─ BASF│ ┼─ ╩ ⇔⁸

20263 ⌐ ≤⇔≡│ ─ ≤⌂╢ ⱨ▼▪Ⱪfi

♩ ╩ ↕∑√⁹ ⌐ ╗◌fi♩ꜞכꜞ☻◒╩ ⇔≈≈⁸ ─

│ ≤╙ ↕╣╢⅛╙⇔╣⌂™⁹∞⅜ ≤ ⅜⁸ ─◄

 
1 ₈ ─ ⌐ ∆╢ Regulation (EU) 2026/667₉│20263 11⌐ ↕╣⁸3 18⌐EU

⌐ ↕╣√ ⁸4 7 ⌐ ⇔√ European Union 2026⁹ 
2 ↓℮⇔√ │EU ≢ ↕╣╢⁹2021⅛╠2022⅛↑≡⁸EU─ ─⅔╟∕ │ ⌐╟

╢ ≢№╢⁹≤ↄ⌐ ─ ╛ ⌐╟╡ ⅜ ⌐ ⇔√─│⁸▪ꜟⱵ♬►ⱶ ƶ12 ⁸

ƶ10 ⁸ ƶ6 ⁸ ƶ5 ⌂≥─◄Ⱡꜟ◑כ ≥√∫№≢כ♃◒☿ ↕╣≡™╢ IEA 2023⁹ 

https://www.bloomberg.com/news/features/2024-02-10/why-germany-s-days-as-an-industrial-superpower-are-coming-to-an-end
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L_202600667
https://iea.blob.core.windows.net/assets/15172a8d-a515-42d7-88a4-edc27c3696d3/ElectricityMarketReport_Update2023.pdf
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Ⱡꜟ◑כ ─ ⌐╟∫≡ ⌂ ⌐╕≢ ↕╣√╙─≢№╢⌂╠┌⁸ ─

⌐⅛⅛╦╢ ⌂ ≢№╢⁹20257 ⁸♪▬♠─◄Ⱡꜟ◑כ ─ √

∟│ ≢⁸₈ ─ fiכꜞ◓₈√⇔ ─ ₉│₈ ⌐ ⅞⌂⅛∫√₉≤ ⇔

ↄ ⇔√  2025⁹20262 ⌐│⁸ ─ ≢№╢ BASF─ⱴꜟ◒

CEO│⁸♩כⱵ◌ה☻ ─ EU-ETS⅜ ⌐ ⌂ ╩

╓⇔≡™╢≤⇔⁸ ╩₈ ╣ obsolete₉≤ ↄ ⇔√ Hancock 2026⁹ 

 

 

 

 

 

 

 

 

◄Ⱡꜟ◑ה♩☻◖כ⸗♬♃ꜞfi◓

ה  2026b⁹ 20151

=100⁹ 20151 ⅛╠2026 2 ╕

≢─ ⁹ 

1 ♪▬♠─◄Ⱡꜟ◑כ

─  

♪▬♠≢│◄Ⱡꜟ◑כ ─ ╩⁸ fiכꜞ◓√™≡⇔ ─

⌐╟∫≡ ╘∆╢↓≤╙≢⅝∏⁸ ⌐№╢ ☻ⱦכ◘⌐╙≥≥ ⌐⅔↑╢

⌐ ⇔≡™╢⁹ 2│⁸Ⱡ♇♩♀꜡ ─ ⁸♪▬♠ ꜟⱠ◄ה

כ◑ BMWE⌐╟╢ ─ ⇔⌐⅔↑╢ ─ ╩ ⇔√╙─≢№╢3⁹ 

2023─ GDP≢│⁸2022┌╕≢ 2 ╩ ⅎ╢ ╩ ╪≢™√⅜⁸

◄Ⱡꜟ◑כ─ ⅜Ⱨכ◒ II.1.229 ≤⌂╢ ⌐│ Ⱪ꜠⁸╡⅛⅛⅜◐כ

ƶ0.3∕─ ⁸20258 ─ ⌐╟╡⁸ │ƶ0.9⌐ ≢ ╦∫√⁹

2024╙ ≢№╢⁹202210⌐│2 ┼─ ╩ ╪≢™√⅜⁸∕─ ⌐│

⅜ ⅝⁸2024─ │ƶ0.220258 ─ ⌐╟╡ƶ0.5⌐

≤ ∟ ╖⁸₈ ─ ₉≤ ┌╣√ 2002ï03 ─ 2 ⱴ▬♫☻ ≤ ╪∞⁹ 

 
3 2021 ⌐ ⇔√◦ꜛꜟ♠ │⁸ כ◑ꜟⱠ◄ה BMWi╩ ה BMWK┼≤

⇔≡™√⅜⁸20255 ⌐ ⇔√ⱷꜟ♠ ≢│⁸ ─ ╩ כ◑ꜟⱠ◄ה BMWE┼≤ ┘

⇔√⁹ 

https://agora-web.jp/archives/250720104915.html
https://www.ft.com/content/226c1883-e74b-4a9a-85d0-fde02ac79779
https://www.ruec.world/file/ECM_JPN_202604.pdf
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⁹ ♪▬♠ כ◑ꜟⱠ◄ה BMWE─Jahreswirtschaftsbericht

⁸Fr¿hjahrsprojektion⁸Herbstprojektion⁸ ⅛╠ ⁹ ─ │2026

4 22⁸20258 │♪▬♠SNA ─ ⌐╟╢ ⁹ 

2 ─ ⅜ ↄ♪▬♠  

20242 ⁸♪▬♠ │⁸↓℮⇔√ ┼─ ─ ≤⇔≡⁸◄Ⱡꜟ◑כ

─ ⁸ ⁸ ─ ⁸ ─ ╩№→╢ 2024b⁹ כ♃▬꜡ ⁸

♪▬♠─ ⌐ ⇔≡◒ꜞ☻♥▫▪fiהꜞfi♩♫כ │₈♪▬♠│╙│

╛ ⌐ ╣≡│™⌂™⁹♪▬♠│ ≢⅝≡⅔╠∏⁸ ⇔ↄ⌂∫≡™╢⁹ ╣╩ ∫≡

™╢₉≤ ═⁸₈Ɽfi♦Ⱶ♇◒⅜ ⇔≡2 ⌐ ╢⅜⁸♪▬♠ │╦∏⅛⌂ ⇔⅛

╕╣≡™⌂™₉≤⇔√ Bloomberg 2024a⁹2024⌐│ │ 16 19.6

≤⌂╡⁸≤ↄ⌐◄Ⱡꜟ◑כ ≢│ 26 ה ≢│ 20

≢ ≤⌂∫√ WeLT 2025⁹ 

∕⇔≡ 2025│⁸♪▬♠ │ 4 ≢│⁸ ♀꜡ ╩ ⇔≡™√

2 ⁹20255 ⌐ ⇔√ⱨꜞכ♪ꜞⱥהⱷꜟ♠ ─ │⁸↓╣╕≢─ ⇔™

Ⱪ꜠כ◐─ ╩ ⌐ ⇔⁸ 10 ≢ ≤▬fiⱨꜝ ⌐1 ╩꜡כꜚ ∆

╢ ⌂ ╩ ∟ ⇔⁸ 10 ⌐│ⱪꜝ☻ 0.2─ ≤ ↕╣≡™

╢⁹⇔⅛⇔∕─ ⌐│⁸ ⌂ ╙ ™⁹ ╠│⁸♪▬♠≢│ ⅜

⌐ ╛∆ ⅜ 10 ╩ ⅎ⁸ ─ ≤ ↕⅜ 2009 ╒╓ ⇔√

≤⇔⁸↓℮⇔√ ─ ╩ ⇔⌂↑╣┌ ─ │ ⅝ↄ ⌂╦╣╢≤

╩ ╠⇔≡™╢ Wall Street Journal 2025⁹ 

I.1.2. ≢ ∆╢  

─ ●☻ │ ⇔≡⅝√⁹ │ 3 ╩ ♩כꜙ♬Ⱳfiכ◌⁸╠⅜⌂⇔

2021, 3.9%

2022, 1.8%

2023, -0.9%

2024, -0.5%

2025, 0.2%

2026, 0.5%

2027, 0.9%
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ᵠ

https://jp.reuters.com/markets/japan/funds/5EY2U2OHPZPMDIX2LZT3SLRAWE-2024-02-15/
https://www.bloomberg.com/news/articles/2024-02-05/lindner-says-germany-s-lack-of-growth-is-making-country-poorer?srnd=economics-v2
https://www.welt.de/wirtschaft/article256149238/alarmierendes-firmensterben-hoechster-wert-seit-mehr-als-einer-dekade.html
https://www.wsj.com/world/europe/germany-business-bureaucracy-9f192a46
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ꜝꜟ ⌐≈™≡₈ ─ ⅜ ╠╣╢₉≤ ⇔≡™╢⁹ │₈

│ 196◌ ─ ≢╕╣⌐ ╢○fi♩ꜝ♇◒⌂ ╩⇔≡™╢₉≤ ═√4⁹↓─○fi♩ꜝ

♇◒≤™℮ │⁸2030─ 2013 46 ≤2050 Ⱡ♇♩♀꜡

⌐ ↑√ ꜝ▬fi⌐ ∫≡ ─ ⅜ ⌐ ∫≡™╢⁸≤™℮ ≢ ╦╣≡™

╢⁹₈╕╣⌐ ╢₉≤│⁸╒≤╪≥─ ⌐⅔™≡⁸ ─ │↓℮⇔√ ⌂ ꜝ▬

fi╩ ∫≡™╢⅛╠≢№╢⁹ 

⅛≈≡ │₈⅔╓╤→⌂⅜╠ ⅛╪≢⅝√╪≢∆⁹46≤™℮ ⅜₉

20214 ≤ ⇔√⅜⁸ƶ46│ 2 ╩ ╢ ⌂ ─ ⌐№╢─╖≢№╢5⁹

─ ╩ ∆╢◄Ⱡꜟ◑כ ─ ╩ ╘╢ ⇔™ ⌐⅔™≡⁸ ─√╘

─ ╛ ⁸ ⌂ ╩ ╙ ⇔⌂™╕╕⁸ ≢NDC⅜ ↕╣√↓

≤│⁸ ─ ≤⇔≡ ∆═⅝↓≤≢№∫√⁹∕─↓≤│⁸◄Ⱡꜟ◑כ ─ ⌐⅔

™≡NDC╩ ╡ ∆═ↄ ╩ ⅎ≡™╢ II.10⁹⇔⅛⇔⁸∕─ ─ │⁸

╙│╛ ≢ ↄ↓≤ ╩ ∂╢ ∆╠╙ ∫√⁹ 

 
 

 

 
 

 

 
 

ה 2023, p. 

2⁹ 

 

3 2030 ⅔╟┘2050

─ꜟꜝ♩כꜙ♬Ⱳfiכ◌

 

─CO2 ⅜ ∫≡™╢ ≤│ ⅛⁹ 2026│ ─

╩╙√╠⇔√3≈─ ╩ ⇔≡™╢⁹∕─ ≤│⁸ ─ ⁸ CO2

─ ◄Ⱡꜟ◑כ─ ⁸ №√╡◄Ⱡꜟ◑כ ─

◄Ⱡ ≢№╢⁹ 4 ⌐ ↕╣╢ │⁸2013⅛╠2024 ╕≢─ ⌐⅔

↑╢CO2 ─℮∟⁸ ⌐⇔≡ ⌐∕─78 ⅜ ─ ⌐╟╢╙─

≢№∫√↓≤╩ ⇔≡™╢⁹ ◄Ⱡ─ ╛ ─ ⌐╟╢◄Ⱡꜟ◑כ─

│ 15 ≢№╡⁸ ⅜ ⌂ ה ◖☻♩╩ ╛⇔≡ ⇔≡™╢ ◄Ⱡ⌐╟╢

│╦∏⅛⌐7 ≢№╢6⁹≈╕╡⁸ ─CO2⅜ ⌐₈○fi♩ꜝ♇◒≢₉ ∫≡

™╢↓≤ 3 │⁸∆≢⌐∕─╒≤╪≥⅜ ─ ≢№╢⁹ 

 
4 202312 15 ⁹ ─ ╙20254 15─ ⌐⅔™≡

₈2050Ⱡ♇♩♀꜡ ⌐ ↑≡ ⌂ ╩ ⇔≡⅔╡╕∆₉≤ ⇔≡™╢⁹₈ ⌂ ╩ ₉

│ ─ ╩ ═√╙─⌐ ⅞∏⁸₈○fi♩ꜝ♇◒ ₉≤─ ╩ ⌐ ↑√─⅛│ ≢№╢⁹ 
5 2030⌐⅔↑╢ƶ46 │⁸₈⅔╓╤→₉≥↓╤≢│⌂ↄ⁸2013╩1≤⇔≡2050╩0≤∆╢ ─2030

(2030ï2013)/(2050ï2013)=0.4595≤ ⌐ ∆╢⁹ 
6 ↓℮⇔√ │⁸◄Ⱡꜟ◑כ ─ ╩ ⇔ ╩ ╗ ꜠ⱬꜟ⅛╠ⱴ◒꜡ ─◄Ⱡꜟ◑כ ─

╩ ⇔√ II.7.2≤╙⁸⅔⅔╗⌡ ≢№╢⁹ 

https://www.env.go.jp/content/000129138.pdf
https://www.keidanren.or.jp/policy/2026/015.pdf
https://www.env.go.jp/annai/kaiken/kaiken_00170.html
https://www.env.go.jp/annai/kaiken/kaiken_00304.html
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2026, p. 9⁹

│2013ï24 ⁹ ה

⁹ 

 

4 ⌐⅔↑╢

─CO2 ─  

5│2015⅛╠2026 1 ╕≢⁸ ⌐⅔↑╢ⱴ◒꜡─ ╩ ⇔

≡™╢⁹ │◖꜡♫ ≤⌂╢201910─ ─ ⌐╟╢ ⅜ ⅝™⅜⁸

∕─ ≤⌂╢ 2019 3 ⅛╠─ ⌐╟∫≡╙⁸ ≤⌂╢ 2026 1

2026 5 19 ≢╙╦∏⅛⌐ ╢╒≥≢№╢⁹ ⌐╦√╢

╩ ∆ ⌐ ⇔⁸ │Ɽfi♦Ⱶ♇◒ ─ ♩ꜝ♇◒┼≤ ↄ ⇔≡™

╢⁹₈╕╣⌐ ╢○fi♩ꜝ♇◒⌂ ₉ ⌂≥≤ ⌂↓≤╩ ∫≡™╢

≢│⌂™⁹ 

 

 
 

 

 
 

 

⌐⅔

↑╢ GDP

2015 1

⅛╠2026 1

⁹

2015 =1.0⁹ 

5 Ɽfi♦

Ⱶ♇◒⅛╠

∆╢

≤ ∆╢

 

I.1.3. ⌐⅔↑╢ ─  

ↄ⅛╠ ┼≤ ╡ ╖⁸ ⌐ ™◄Ⱡꜟ◑כ ╩ ╢ ─ ≢╙⁸

─ ╩ ↑≡⁸ ≢│ ⌂ ╩ ⌂ↄ↕╣≡™╢⁹

≢│⁸2024 ⌐│2013 27.2 ─ ≤⌂∫√  2026⁹↓℮⇔√

│⁸ⱴ◒꜡ ⌐│ ⌐⅔↑╢ ™♦ⱨ꜠ ≤⌂╢∞↑≢⌂ↄ⁸Ⱶ◒꜡ ⌐

╙⁸∆≢⌐ ╩ ⇔≡™√ ─ ╩ ∂≡⁸◄Ⱡꜟ◑כ ─

https://www.keidanren.or.jp/policy/2026/015.pdf
https://www.jisf.or.jp/business/ondanka/kouken/keikaku/documents/KDR_daisansha_CN2026.pdf
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╩ ⇔ →╢≤™℮ ╩ ℮7⁹ 

6│ ─ ─ ≤⇔≡⁸ ⅔╟┘ ≤─ ╩ ⇔√╙─≢№╢⁹

⌐ ⅜ ⇔√2010 ⁸ ⌐⅔↑╢ ─ ≤

╙™ⅎ╢ │ ╘≡ ≢№╢⁹ ⁸ ≢─ │⅔⅔╗⌡ ⌂ ╩ ∆⅜⁸

│∕↓⅛╠ ⅝ↄ ╩ ↕∑≡™╢⁹20256 ⁸ │ US☻♅כꜟ─

╩ ↕∑√⁹ ╩ ℮ ≤ ⅜ ╘╠╣╢ ⁸ ⌂ↄ≤╙

♩ꜝfiⱪ ≢ ⅜ ⌐ ™ ≢│⁸ ─ ⌐ ─

╩ ╢ ─ ╩ ℮ ⅜⌂↕╣√⁹↓℮⇔√ ⅝╩⁸ ⌐⅔↑╢

─ ╩ ℮↓≤⌂⇔⌐⁸ ─ ≤ ⅎ╢↓≤│ ≢│⌂™∞╤℮  

2025c⁹ 

 

 

 

 

 

 

 

◄Ⱡꜟ◑ה♩☻◖כ⸗♬♃ꜞfi◓ ה

 2026b⁹ 2015 =100⁹ 2015

1 ⅛╠20262 ╕≢─ ⁹ 

6 ─  

⅜ ─ ╩ ∑∏⌐⁸ ⌂ ─⌂™ ⌐⅔↑╢₈○fi♩

ꜝ♇◒₉╩ ∆╢─╖⌂╠┌ 3 ⁸2030╛2050⌐ ↑≡◄Ⱡꜟ◑כ

─ ⅜↕╠⌐ ∆╢↓≤│ ≤⌂╤℮⁹ ⅜ ☻ⱦכ◘⁸╙≡⇔ ╛

◄Ⱡ ⁸ ⌂≥⌐╟╢ ─ ⌐╟∫≡⁸ ╛ ─ ╩ ⅎ╢≤∆╢

fiכꜞ◓⁸│ ─ ╩ ⌐ ⇔≡™╢ II.6.4⁹∕℮⇔√ ⇔│⁸

⅜15 ⌐ →√╙──⁸ ╩ →╢↓≤⌂ↄ ⇔√ ─ ⅝ ⇔⌐ ⅞⌂

™8⁹╕⇔≡╛ ⅜ ∆╢⌂⅛ I.4.1⁸₈ ∆ ╛ ─√╘⌐╙◄Ⱡ

 
7 │24 365ה ╩ ≤⇔⁸ ⌐ ∫√ ⌐ ≢─ ⅜ ≤⌂╡⁸ ⌐ ⇔≡

≢─ ╩ ℮ ⌂≥⌐◄Ⱡꜟ◑כ ⅜ ∆╢⁹∕─ ─ ≢╙ ⌐ ≤⌂╢╟℮⌐

↕╣≡⅔╡⁸ ─ │◄Ⱡꜟ◑כ ─ ╩ ↄ≤↕╣╢  2024, p. 14⁹ ⅜ ─

╩╙√╠⇔⁸∕╣⌐╟╡◄Ⱡꜟ◑כ ╙ ∆╢↓≤≢⁸2022 ⌐│ 2013 ⅛╠ 710t-CO2

─ ⌐⌂∫√≤ ↕╣╢  2024, p. 13⁹ 
8 2010⁸ ─ 10 ≤⌂╢ 2020─ ⌐⅔™≡⁸ ─ ⌐⅔™≡ ╘╠╣√ 2020ƶ25

1990 │⁸ ─ ⌐╟╢ƶ8 ⅛╠ ⌐ ╩ ╘╢╙─≤⌂∫√⅜⁸ │╗⇔

╤ ╩ ↕∑╢≤⇔√⁹ ─ ≢ ↕╣√ ≢│⁸ƶ25⌐╟∫≡2020─GDP│╗⇔╤0.4╘

https://researchmap.jp/read0162139/misc/50838186
https://www.ruec.world/file/ECM_JPN_202604.pdf
https://www.jisf.or.jp/business/ondanka/kouken/keikaku/documents/tekkowg_ppt1_20240214.pdf
https://www.jisf.or.jp/business/ondanka/kouken/keikaku/documents/tekkowg_ppt1_20240214.pdf
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כ◑ꜟ ≤ ≤⌂╡⁸◄Ⱡꜟ◑כ ⁸ ⁸ ╩ ∆╢₉

GX2040ⱦ☺ꜛfi,  2025b≤∆╢ │⁸ ╣⇔√ ⌐fi●כ꜡☻

≤≥╕╡⁸ ─ │ ╡⌂ↄ♀꜡⌐ ™⁹ 

I.1.4. ◄Ⱡꜟ◑כ ─  

≢│⁸◄Ⱡꜟ◑כ │ ≢№╢⅛─╟℮⌂ ╩ ⅛╣╢↓≤⅜№

╢⅜⁸∕╣│ ⅝⌂ ≢№╢⁹ ─ ─ │ ↄ⁸♪▬♠ ⌐⅔↑╢

≠↑≤ ⅛⁸№╢™│∕╣ ⌐ⱴ◒꜡ ⌐⅔↑╢ │ ⅝™⁹

 2025⌐╟╣┌⁸◄Ⱡꜟ◑כ ⁸ ה ⁸

⁸ Ɽꜟⱪ ─ │2024 ⌐152 ╙─ ╩ ⅎ╢⁹ ─ ⅝

↕≤≤╙⌐⁸ ≢ ↕╣╢ │ ⌐ ☻◐ꜟ≢№╡⁸ ─ ☻ⱦכ◘╛

⌐ ⇔≡ ╙ ™9⁹ 

 

Jorgenson, Nomura, and 

Samuels2016 ─ ⁹

│ TFP

⌐⅔™≡

=1.0⁹ │ⱴ◒꜡─ TFP

┼─ Ɽכ☿fi♥

♩ⱳ▬fi☺כ ⁹ 2019⁹

─ │

total factor productivityTFP

≤™℮ ⌐╟∫≡ ↕╣╢⁹

⌐ ™ ⅛╠ ╒≥

╕≢╩ ═≡⅔╡⁸ ⅜

⌐№╢ │↓↓≢│ ═≡™

⌂™⁹ 

 

7 ≤⇔≡

⌐№╢ ─

 

─◄Ⱡꜟ◑כ ⌐⅔↑╢ ™ ╩ ∆╢╙─│⁸∕─ ™ ≢№

╢⁹ 7│⁸ ↔≤─ ≤⇔≡⁸2019⌐⅔↑╢ ─ ╩ ⇔≡

™╢⁹ⱴ◒꜡ ≤⇔≡⁸ ─ ⌂ │ ╟╡╙ 15╒≥ ╢≤

↕╣╢⅜⁸∕╣≢╙™ↄ≈⅛─ ─ ≢│ ⌐ ™ ╩ ⇔≡™╢⁹ 7│

ⱴ◒꜡─ ⌐ ⅎ╢ ─ ™ ─ ⌐╟∫≡ ⅛╠ ╪≢™╢⅜⁸ ⅜ ™

 
╠╣╢≤↕╣√ ⌐╟╢ ─ ╖│ 2025b⌐ ⇔™ ⁹ ⌐ ⇔√ │∆≢⌐ ≤⌂∫≡™╢⁹

─⸗♦ꜟ ⌐⅔↑╢ ─ ⅝⌂ ≤⇔≡ ≤◖꜡♫ ⌐╟╢ ╩ ↄ

≤⁸2020⌐⅔↑╢ │⁸₈90 ƶ15⅜ GDPƶ5₉≤⇔≡ ⇔√≤ ↕╣╢  2021, 6 ⁹

≢№∫≡╙ ⌂ ─ │ ⇔ↄ⁸ ╩ ∫≡ ↕╣╢═⅝ ∞⅜⁸ ─ ⅜╗⇔╤

╩ fiכꜞ◓√⇔≥╢∑↕ ─ ⅜ ╡≢№∫√↓≤│ ⅛≢№╢⁹ 
9 ─ ─ ⌂ ♃כ♦ KDB Ⱪ꜡♇◒ ⌐╟╡₈ №√╡ ⌂≥╩

╗ ⅜2 ≢№╢₉ ╩₈ ☻◐ꜟ₉≤⇔≡ ∆╢≤⁸◄Ⱡꜟ◑כ ─ ─ ☻◐ꜟ │22

≢№╡⁸∕╣ ─ ─33⁸ ╛ ⌂≥╩ ↄ ─ ☻ⱦכ◘ ≢─50╩ ⅝ↄ ╢⁹ 

Ыϼк ▀ ᶊ₯ ϒχ‟ᾅᶆ▀Ộχ ▀ ᶊ₯

https://www.meti.go.jp/press/2024/02/20250218004/20250218004-1.pdf
https://www.esri.cao.go.jp/jp/sna/data/data_list/kakuhou/files/2024/2024_kaku_top.html
http://dx.doi.org/10.1017/9781316534502.013
https://sbiferi.co.jp/assets/pdf/review/review_vol07_04_202502.pdf
https://www.keio-up.co.jp/np/isbn/9784766427530/
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╩ ╢ ⌐│⁸ ה ⁸ ⁸ Ɽꜟⱪ ⌂≥─◄Ⱡꜟ

כ◑ ⌂ ⅜ ╪≢™╢⁹ │⁸ ─ ╩ ↕⌂™ ╩

⇔⁸₈☺ꜗⱤfiה▬fi◘▬♪₉≤⇔≡ ⌐ ╖ ╕╣≡⅝√  2025⁹ ♦כ▼◦

⅛╠ ╖ ╣╢↓≤│⁸1980⌐│ ⌐ ⇔≡ ™ ╩ ∫≡™√

╙⁸ ⅜ ∆╢⌐ ™⁸ ⌐⅔↑╢ ⌐⅔↑╢ ─

╩╒╓ ↕∑≡⇔╕∫√↓≤≢№╢⁹♩ꜜ♃ ─╟℮⌐ ≢│ ╙ ♩

♇ⱪ꜠ⱬꜟ─ ╩ ⇔≡™╢⅜⁸ ─ ≤⇔≡─ │╙│╛

↕⌂╙─≤⌂∫≡⇔╕∫≡™╢⁹⅛≈≡ ╩ ⇔√ ╛

╙⁸↓─ꜞ☻♩─ ┼≤ ⇔≡⇔╕∫√⁹ 

─ ╖│ ⌐№╡⁸∕╣│ ∂≡◄Ⱡꜟ◑כ ≢№╢⁹╕√∕℮

⇔√ ─ ∆╢◄Ⱡꜟ◑⁸│≥כ∕─ ⅜ ⌐│ ↕╣╢ ⌐

⇔≡™╢↓≤╙ ≢│⌂™⁹ ⌐╟╡ ∆╢▪ꜟⱵ♬►ⱶ │ ⅜♀꜡

≤⌂∫≡⅛╠ ⇔™╟℮⌐⁸◄Ⱡꜟ◑כ─ ⅝⌂ ⅜ ∂≡ↄ╢⌂╠┌⁸

│ ≤⇔≡ ↕╣⌂™∞╤℮⁹◄Ⱡꜟ◑כ ╩ ╘√╡⁸ CO2 ⌐

╟∫≡ ╢↓≤≢⁸ ─№╢ ╩ ┼≤ ™╛∫≡⇔╕℮ ╩ ╘⌂↑╣

┌⌂╠⌂™  2024;  2024, 2025a⁹ 

ⱷ♦▫▪│⁸♪ꜟכ○─ ─ ⌐≈™≡⁸ ╛ ╩

≤⇔≡ ╢ ⅜ ™⁹⇔⅛⇔⁸ ⌂ ≤™℮ │⁸ ⌐↓∕

╩ ⇔⁸ ╩ ↕∑╢ ≢№╢⁹ ╩ ℮ │∆≢⌐ ⇔≡

⅔╡⁸ ⌐╦√╡ ⇔√ ╩ ↕∑⌂⅜╠⁸ ╩ ╘⌂↑╣┌⌂

╠⌂™⁹ 

⌐⅔↑╢ │⁸ ⌐⅔↑╢ ╩ ↕∑⁸ ─

╩ ≠↑╟℮⁹ ↑─ ⱬ♇♪╛ ꜡Ⱳ♇♩⁸ ≤™∫√

│⁸ ≢─ ⱳ♥fi◦ꜗꜟ│ ⅝™  2026⁹ ⅜ ⌐ ╗▪

☺▪ ≢╙⁸∕╣│ ⌂ ╩ ╖ ∆ ╩ ╘√ ≤⌂╡ ╢⁹ │⁸

↓℮⇔√ ╩ ⅛⇔⅝╣⌂™ ─ ≢№╢⁹ 

I.1.5. ─  

2024 ─כ♃fi☿♃כ♦╠⅛ ⌐ ⅜ ╕╢╕≢⁸ ─ │⁸

╛ ◄Ⱡ ─ ⁸№╢™│ ─ ≤⇔≡ ╠╣╢↓≤⅜ ⅛∫

√⁹⇔⅛⇔⁸∕╣│ ◄Ⱡꜟ◑כ ─ ╩ ≤⇔≡⅝√ ≤⇔≡ ∂√⁸

≤™℮ ╩ ↄ ⇔≡™╢⁹ ─ │⁸∕╣ ─

⅛╠─ ─ ≢ ⇔≡⅝√╙─≢№╢⁹∕─ ╙⌐♃כ♦│ ╣≡™√⅜⁸

⌐⅔™≡│₈ ─ ₉≤⇔≡ ╡↕╣≡⅝√⁹ 

⌐ ⅜ ⇔≡⅝√ ⇔≤⁸ ⌐ ⇔√ ≤─ ╩ ∆╢

https://bunshun.jp/articles/-/79112
https://agora-web.jp/archives/240328003513.html
https://ieei.or.jp/2024/03/nomura_20240318/
http://dx.doi.org/10.14991/004.00000184-0001
https://sbiferi.co.jp/assets/pdf/review/review_vol09_04_202602.pdf
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↓≤│⁸ ⌐⅔↑╢ ─ ─ ╩ ∆╢↓≤≤╙ ⌂╢⁹ 8│⁸

⌐╟╢ ╩ ⌐╟╡ ⅜ ⁸ ⅜ ⁸ ⌂

╩ ⌐╟∫≡ ™≡™╢⁹ 

 

 

 

 

Nomura (2023, Chap. 2)─

⁹ kWh

⁹ │

◄Ⱡꜟ◑כ ⇔

⌐⅔↑╢ ⁸202512

│ ◄Ⱡꜟ◑כ 2025

─ ◦♫ꜞ○⁹2025ï26

│ECM ה  2026b

⌐╟╢ 20263 ╕≢─

⌐╟╢⁹ 

 

 

8 ⇔

─ ≤ ⅛╠╖

╢  

1997─ COP3 ─ 1998⁸2001⁸2005⌐ ↕╣√

2008ï12 ⌐⅔↑╢ ─ │⁸∕╣╩ ⌐ ∆╣┌⁸ ⇔√

╩ ⌐ ∆╢╙─≢№∫√⁹ ⌂ ◄Ⱡ≤™℮ ⅜⁸ ─ ⇔

⌐ ↕╣╢⌂╠┌⁸↓℮⇔√↓≤│ ≤╙™ⅎ╢⁹ 

∞⅜2010 ⁸∕─₈ ₉│ ⇔√⁹ ─ ⌐│⁸∕─ ╙ ╩ ╘

√ ◄Ⱡ ⅜ ╡ ╕╣ ↑√⅜⁸ ↄ═⅝↓≤⌐⁸ ⌂ │∕℮⇔√ ╩

∫≡ ╩ ↑√─≢№╢⁹∕─↓≤│ ∆╢⸗♦ꜟ≢│ ↕╣⌂™ ⅜

⌐№∫√↓≤╩ ⇔≡™╢⁹↓─ ⌐ ⇔⁸≤ↄ⌐2010 ╘⅛╠

≤⌂∫√ │⁸ ⌂ ─ ⌐⅔↑╢ ≢№╢⁹ ─

№╢ ◄Ⱡ ─ ⅜ ≤⌂╢⌂⅛≢⁸ ⌂ ↑╙⌂™╕╕⌐

─╖╩ ╘╢ ◄Ⱡ ╛NDC⌐ ⇔√CO2 ─ ╡ ≡ ⅜ ↕╣⁸

│ ⅛⌐ ╩ ┼≤◦ⱨ♩∆╢↓≤╩ ⌂ↄ↕╣≡⅝√⁹ 

∕↓⌐ ─☻Ɽ▬ꜝꜟ⅜ ⇔≡™╢⅛╙⇔╣⌂™⁹ ─ ≤™℮ ⌂

╩ ⇔√ ─ ⌐╟╡ ─ ⅜╙√╠↕╣⁸∕╣⌐ ∆╢ ─

≤⇔≡⁸ ─ │ ↕╣╢10⁹∕╣│ ─ ╩ ↕∑╢ꜞ☻◒╩

↕∑╢╙─≤⌂╢⁹∕─≤⅝⁸ ⌐⅔↑╢ ⌐╟╢ │ ↕╣11⁸

 
10 2023│ ≢ ⇔≡™√LNG ─ ╩ ⇔√⁹ ─ │370

kW≤ ╩ ⅎ╢⁹1990 ┌─ ⌐ ⇔≡ ⇔√ ⌂≥⌐╟╡⁸2004⅛╠ ╩ ⇔≡™

√⅜⁸ ╛ ─ ─ ⌐╟∫≡20243 ⌐│1200╙─ ╩ ∆╢≤↕╣╢⁹

─ ⌐╟╡ ⅜ ↕╣╢ ⅜⁸∕─ ≤⇔≡1200╩ ╢≤⇔√ │

ⱴ☻◖Ⱶ─ ⌐ ∫√₈ ◦ⱨ♩₉≤™℮ ≢│ ≠↑╠╣⌂™ ╖⅜№╢⁹ 
11 ⌐╟∫≡ ∆╢ ╛ │⁸ ┼─ ╩ ─ ≤⇔≡ ↕╣╢⁹∕─ ⌐⅔™≡

0.80

0.85

0.90

0.95

1.00

1.05

1.10

1.15

1.20

1.25

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

( kWh)

[1998.6]

[2001.7]

[2004.10]

[2005.3]

[2008.5]

[2009.8]

[2012.6]

[2015.7]

[2021.10]

[1994.6]

[2025.12]

http://dx.doi.org/10.1007/978-981-19-6494-7
https://www.enecho.meti.go.jp/committee/council/basic_policy_subcommittee/opinion/data/2024_02.pdf
https://www.ruec.world/file/ECM_JPN_202604.pdf
https://www.kepco.co.jp/corporate/pr/2023/pdf/20231219_1j.pdf
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╩ ╡ ╪∞ ⅜ ╣⌂⅜╠⁸ │ ╩ ∫≡™ↄ⁹ 

╟╡ ≤⇔≡⁸ ⌐⅔↑╢ ─ ╩ ∫≡╖╟℮⁹ ⌂

┼≤ ⇔⌂™ ≢│⁸ ⌐│ ╩ ≢⅝⌂™⁹⇔⅛⇔ ⅜⁸

⌂ ╛ ─ ╩ ⇔⁸ ┼≤ ╡ ⅎ╢↓≤│⁸ ─ ╩

∂≡ ⌐ ╩ ⇔≡™╢↓≤≤ ∂≢№╢⁹ 9│⁸∕℮⇔√ ╩

⇔√ ≢№╢ EID─ ⌐⅔↑╢ ╩ ⇔≡™╢⁹ 

 
 

 

2021, 5

─ ⁹ ⁹

EID│⁸ ─ ╩

∂≡ ⌐ ↕╣√

─ ╘╢◦▼▪≢№

╢⁹ ⁸

≢│ ⁸

⅔╟┘ ≢│

─ ─

⌐│ ⌐ ↕╣╢

╩ ⇔≡™╢⁹ 

 

9

⌐⅔↑╢ ⌂

 

⌐│⁸ ⅝ↄ3≈─ ⅜ ↕╣╢⁹ 1─ │○▬ꜟ◦ꜛ♇◒

≢№╡⁸ ─ EID│ 1960─ 10 ⅛╠ ─○▬ꜟ◦ꜛ♇◒╩ ≡ 20╒≥

╕≢ ⇔≡™╢⁹⇔⅛⇔⁸ ╕∫√ │ 1980↓╤⅛╠ ⇔⁸1995⌐│

10.3╕≢─ ⌐ ⇔≡™╢⁹↓─ 2─ ⅜ ⇔√ ☻ⱦכ◘⁸│⌐ ─

⌂≥─ ⌐⅔↑╢ ╙№╢⅜12⁸ ─╙≤≢ ╛ ●☻

LNG⌐╟∫≡ ⅜ ⇔⁸╕√ ⅜ ⌐ ↕╣╢⌂≥⁸ ╩

⇔⌂⅜╠ ╩ ⇔≡⅝√ ┼─ ─ ⅜ ⅝™≤ ⅎ╠╣╢⁹ 

∞⅜1990 │ 3─ ≤⌂╡⁸∕─ ⌐ ⇔√EID│ ≢│1970

─ ⌐╕≢ ╡⇔≡⇔╕∫√⁹ ∑┌⁸ ─ 8 │⁸

⌂ ─ ⌐╟╢ ╩ ↄ ╪≢™╢13⁹ ↄ ™√♦ⱨ꜠ ─╙≤⌐

─ ⌐ ╣ ∫≡™╢⅜⁸∕╣│ ─ ≢│⌂™⁹ ↄ ⅛⌂ ─

│⁸ ┼≤◦ⱨ♩⇔√ ─ ≤≤╙⌐⁸ ─ ≤ ╩ ↕⌂↑╣

 
─ │ ┼─ ─↔≤⅝≢№╢ II.8.7⁹∕╣╩₈ ₉≤ ═┌⁸ ─

│1000╙─ ╩ ≈≤ ↕╣╢⁹ ⌂ ⌐ ↄ │⁸ ─ ─ ╩ ⅝⌂⅜╠⁸

─ ╩ ↕∑╢◄fi☺fi╩ ╦∑╢  2023b⁹ 
☻ⱦכ◘ 12 ⌐╟╢◄Ⱡꜟ◑כ ⅜ ⌐ ⌂™⅛╠≢│⌂ↄ⁸ ╩ ∂≡⁸ ⌐ ╩ ⇔≠╠

™ ⌐╟╢⁹ 
13 ╙⇔1995─EID╩ ∆╣┌⁸ ⌂ │ ⌐ ⇔√ ╩0.2kWh╒≥ ╢≤ ↕╣╢⁹

∕─↓≤│⁸╙⇔ ⌂◄Ⱡꜟ◑כ ⌐╟╡ EID╩ ↕∑∏⌐ ≢⅝≡™√⌂╠┌⁸ ─ ─

─╙≤≢╙⁸ 8─Ⱨכ◒ 1.2kWh╒≥─ ⅜ ╙ ⇔≡™√↓≤╩ ∆╢⁹ 

11.5%
11.4%

13.1%

11.0% 11.2%

12.4%

20.4%

13.1%

20.8%

22.4%

22.0% 22.2%

16.4%

22.9%

20.3%

15.5%

12.4%

16.6%

12.5%

10.1%

12.8%

10.3%

13.9%

11.1%

14.5%

20.2%

14.6%

20.3%

22.8%

18.0%

21.6%

21.9%

21.8%

22.8%

21.7%

20.2%

19.2%

8%

10%

12%

14%

16%

18%

20%

22%

24%

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

1. 1960ï1965ï1970 (233) 2. 1960ï1965ï1970ï1975LLIO(301) 3. 1970ï1975ï1980 (233)

4. 1975ï1980ï1985 (233) 5. 1975ï1980ï1985ï1990LLIO(333) 6. 1985ï1990ï1995 (184)

7. 1990ï1995ï2000 (99) 8. 1995ï2000ï2005 (102) 9. 2000ï2005ï2011 (105)

10. 2005ï2011ï2015 (105) 11. 2015 (187) 12. 2018, 2019, 2020 (96)

13. 2020 (188)

https://www.keio-up.co.jp/np/isbn/9784766427530/
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┌⌂╠⌂™  2024⁹∕─≤⅝ │╗⇔╤ ┼≤ ⅛℮∞╤℮⁹

⇔™ ╛כ♃fi☿♃כ♦─ AI┌⅛╡⅜ ↕╣╢⅜⁸ ≤∕╣⅛╠

↕╣╢ ⌐⅔↑╢ ││╢⅛⌐ ⅝™⁹ 

⌐╦√╡ ╩ ™╠╣√ ─ │⁸2022ï23 ⅛╠ ┼≤

∂≡™╢⁹⇔⅛⇔⁸ ╩ ⇔√ ≢│⁸ ╩ ⇔≡ 2024 5

╕≢ 26◌ ≢ ╩ ╡ ↑√⁹∕─ ⅜ ™√⅜⁸2025╙

ƶ0.8 ≤⌂∫√ ⌐⅔™≡ 1.2⁸♪▬♠1.9─ ⁹20261 2ה ≤

≤⌂∫√⅜14⁸ ─ ⅜ ╩ ↕∑⌂⅜╠⁸ ╩ ⅎ≡ ╩

╘≡™↑╢⅛⁸↕╠⌐ ╛ ≤™∫√ ─ ┼≤ →≡™ↄ↓≤⅜≢

⅝╢⅛⁸ ─ │♦ⱨ꜠⅛╠─ ⌐ ↑√ ⌐ ∫≡™╢⁹ 

I.1.6. ◄Ⱡ ─  

7 ◄Ⱡ ≢│⁸ ◄Ⱡ╩₈ ₉≤ ↑⁸ ╛ ⌂≥─ ◄Ⱡꜟ

╩כ◑ ∆╢↓≤╩ ≤⇔≡ →√⁹↓─ ─ ╩ ה

⅛╠ ∆╢⁹ ◄Ⱡ─ │⁸ ●☻ ⁸◄Ⱡꜟ◑כ ⁸ ≤

™∫√ ⌂ ⅜№╢⁹ ╛ │⁸ ─CO ⅜♀꜡≢⁸

≤⇔≡ ⌐ ⇔√ ⅜ ≢№╢⁹╕√⁸ ⌐│⁸ ◄Ⱡ─ │

ⱪ꜠♀fi☻─ fiכꜞ◓╛ ─ ┘ ╖⌐╙ ∆╢≤╙ ╦╣≡™╢⁹ 

≢⁸ ◄Ⱡ╩₈ ₉≤∆╢↓≤⌐│⁸™ↄ≈⅛─ ⌂ ⅜№╢⁹ ⌐⁸

╛ │ ≢№╡⁸ ⅜ ╛ ⌐ ↕╣⁸ ⌐ ↑╢⁹

⌐⁸ ─ ╩ ≈√╘⌐│⁸ ◄Ⱡ─ ╩ ∆╢₈ ●☻ ⁸

⁸ ⌂≥ ₉⅜ ∆╢ ⅜№╡⁸ ≤⇔≡ ◖☻♩ ≤⌂╢⁹ ⌐⁸

─ ⌐╟╢ ─ ╛ ─ ⅜ ⇔⁸ ╛

ה ⅜ ≤⌂∫≡™╢ II.4⁹↕╠⌐⁸ ≤─

╙ ⌂╙─≤⌂∫≡™╢ I.1.7⁹ 

20218 ⁸ │ ─ 2030⌐⅔↑╢ ◖☻♩─ ╩ ⇔

√⁹ 1─ ◖☻♩│⁸ ◖☻♩ Levelized Cost of ElectricityLCOE≤ ┌

╣⁸ ╩ ⇔√ ─ ╛ ⌐⅛⅛╢⸗♦ꜟ ≢№╢⁹ 

1 ─ ה♩☻◖ ה   

 LNG    

 

 

  

 
14 2026₈ ₉ 2 4ה 23 ─ 6 ⌐╟╢⁹⌂⅔↓↓

≢─ CPI│ ─ ╩ ↄ ⌐╟╢ ≢№╢⁹ 

https://www.keidanren.or.jp/policy/2024/031_honbun.pdf
https://www.mhlw.go.jp/toukei/itiran/roudou/monthly/r08/2602r/2602r.html
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◖☻♩ 14ï22 11ï14 12 25ï28 10ï17 26 8ï12 

 70% 70% 70% 30% 25.4% 33.2% 17.2% 

 40  40  40  40  25  25  

 

◖☻♩│ /kWh⁹  ◄Ⱡꜟ◑כ ₈ ◖☻♩ ꞉כ◐fi◓◓ꜟכⱪ 2021

₉⌐ ≠⅝ ⁹ 

 

ⱷ♦▫▪⅜ ⇔√─│⁸ ◄Ⱡ ─ ◖☻♩⅜⁸ ⌂≥╟╡ ◖☻♩⌐⌂

∫√≤™℮↓≤∞∫√⁹↓─ ⁸≤ↄ⌐ ⌐≈™≡│⁸ ⅜ ─ ≤

⌐ ↄ⌂∫√⌂≥≤™℮ ╩ ↑⁸ ╛ ⌂≥≢│ ⱤⱠꜟ

⌂≥⅜ ↕╣≡™╢ I.3.4⁸II.4.2⁹⇔⅛⇔⁸↓─ ⌐≈™≡│⁸ ◄Ⱡ

─ ╛ ≤⇔≡ ⌂◖☻♩⅜ ╕╣≡™⌂™≤™℮ ⅜

↕╣√⁹∕╣│⁸ 

ᵑ ─ ╛ ─ ⌐ ℮◖☻♩ 

ᵒ ╩ ∆╢√╘─ ⌂≥─ ◖☻♩ 

ᵓ ┼─  

⌂≥─ ≢№╢⁹ │ ≢│₈ ◖☻♩₉≤ ┌╣≡™╢⁹ ◄Ⱡ│LCOE

≢│ ≤↕╣╢⅜⁸ ה ה ⌂≥╩ ╘√⁸◦☻♥ⱶ ─

◖☻♩ Full Cost of ElectricityFCOE ≢│╗⇔╤ ∆╢ ⅜№╢ 2 ⁹╕√⁸

◄Ⱡ ─ ≢ ─ ה ─ ⅜ ⇔⁸ ⌐╟

╡ ⅜ ╘┌⁸ ⌂ ⅜ ⌐ ⅝ↄ ⌂╦╣╢ꜞ☻◒⅜№╢⁹ 

2 ─ ⁸ ◖☻♩⁸ ⁸◒☻ꜞה ⁸  

 

%  

LCOE 

/kWh 

FCOE  

/kWh 

הꜞ

☻◒ 

 ─

 

 80 11 14 

ה   

ה

 

ה 18 13 70 

 

ה

●☻  

 

●☻ CC ה 16 12 60 

 

  

₩ 40 30 10 ꜟ♀כ▫♦    

ה  32 20 10 

 

 

 5 25 38    

30 30 45 H2 ה  
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 ╣   

ה  22 11 25 

 

 

ⱷ●

כꜝכ♁  

17 10 28    

⌐ ≠⅝ ⁹ LCOELevelized Cost of Electricity│ ◖☻♩⁸FCOE│ ◖☻

♩ Full Cost of Electricity⁹ 

OECD≢│⁸♩הꜟ♃כ◦☻♥ⱶ◖☻♩ ─ ◖☻♩≤ ∂╙─ ─ ╩

⇔≡™╢⁹ 10⌐╟╣┌⁸ ◄Ⱡ⅜ │♩☻◖ꜟ♃כ♩⁸≤╒╢∆ ⇔⁸10⅛

╠30 ∆╢↓≤⌐╟╡⁸ │1.5⌐⌂╢≤ ↕╣≡™╢⁹ 

 

 

 

 
 

 

 
 

 

 

OECD꜠ⱳכ♩ 2019╟╡

◄Ⱡꜟ◑כ ⅜ ⁹ 

 

10 ─ ◖☻♩≤

◄Ⱡ ⌐ ℮ ─

 

│ ─ ╩ ∆╢√╘⁸2012⌐FIT╩ ⇔⁸ ◄Ⱡ─ ╩

⌐ ⇔√⁹↓─FIT │⁸ ◄Ⱡ≢ ⇔√ ╩ ⅜ ⌐╦√∫≡ ↕

╣√ ≢ ™ ╢↓≤╩ ↑≡™╢⁹↓─ │ ◄Ⱡꜟ◑כ

≤⇔≡⁸ ⌐ ─ ⌐ ∑↕╣╢⁹↓╣│ ─ ╩

┼ ∆╢√╘─ ≤↕╣╢⅜⁸ ─ ⌐⅔↑╢ ⌂ ─

╙╦⅛╡╛∆™ ≢№╢⁹↓─ │⁸ ◄Ⱡ ─ ≤≤╙⌐ ⌐ ⇔≡

⅔╡ 11 ⁸ ⌂ ≤│ ⌂╡⁸ │ ≢ ∆╢↓≤⅜ ╕

╣≡™╢⁹20263 19⁸ │2026 ╩4.18kWh⌐∆╢≤ ⇔√⁹ 
 

 

 
 

 

 
 

 

◄Ⱡꜟ◑כ ₈ ◄Ⱡꜟ◑כ─

₉⌂≥╟╡ ⁹ 

 

 

11 ◄Ⱡ ─  
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↕╠⌐⁸↓─ ◄Ⱡ │⁸∆═≡─ ⌐ ⌐ ∑╠╣╢ ╖≢№╡⁸

◄Ⱡ ╩ ⇔≡™⌂™ ╛ ⅜⁸∕─ ╩ ⇔≡™╢ ╛

─√╘⌐ ╩ ∆╢≤™℮ ╩ ╪≢™╢⁹↓─ │ ⌐

↑⁸◄Ⱡꜟ◑כ ─ ╩ ⌂℮ ≤⌂╢⁹ 

≤™℮ ─ ╦╣ ⌐╙ ⅜ ≢№╢⁹ ⁸ ≤│ ╩ ∂

≡ ≢ ⌐ ╩ ≢⅝╢ ╩ ∆⁹↓╣⌐ ⇔⁸ ◄Ⱡ│ ⅜

≢17 ⁸ ≢╙20ï30 ⌐≤≥╕╡⁸ ⌐│ ⌐┤↕╦⇔™≤│ ™ ™⁹

ה ⌐ ≤ ╪≢™╢⌐ ⅞∏⁸ ≤─ ⌐ ⅜№╢⁹ ⌂◄

Ⱡꜟ◑כⱵ♇◒☻─ ╩ ╢√╘⌐⁸ ─◄Ⱡꜟ◑כ ⌐⅔™≡│⁸ ─ ⅜

≢№╢⁹ 

ᵑ ₈ ₉─  

ˈ ה ה ┼─ ╩ ⇔√ ╩ ∆╢⁹ 

ᵒ ◄Ⱡꜟ◑כ◦☻♥ⱶ ─  

ˈ ≢│⌂ↄ⁸FCOE⌐ ≠ↄ ┼ ∆╢⁹  

ᵓ ⌐ ∂√  

ˈ ◄Ⱡ╩ ≤⇔≡ ≠↑⁸ ≤─ ⌂ ╩ ∆╢⁹ 

ᵔ ─  

ˈ ה ⌂≥─ │ ⅜ ≢№╡ II.2.1⁸II.3.4⁸ ◄Ⱡ─

╩ ⌐ ⅎ╢╟℮⌂ │ √⌂™⁹ 

◄Ⱡ─ │⁸ ⌐│ ⌂ ⌐≤∫≡ ⌂ ⅛╙⇔╣⌂™⅜⁸∕─

≤ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ⌐│∕╣∙╣─ ≤ ⅜№╢ 3 ⁹

─ ≢│⌂ↄ⁸ ה ה ≤™∫√ ╩ ⇔√◄Ⱡ

─☻◒♇Ⱶכ◑ꜟ ↓∕⅜⁸ ≤ ╩ ↕∑╢ ≢№╢⁹ 

3 ─ ⁸ ⁸ ⁸   

⌂   

 

  
 

 ⱬכ꜡☻כ♪

⁸  ⌐

⅝  

COה ♀꜡ 

ה ◖☻♩  

ה  

ה ה ⌐  

ה ה ─

 

 ⱬכ꜡☻כ♪

↑⁸ ⌂

 

₩ ה   

ה ⌂  

COה  

ה  

ה ⌐ ↑╢ 

● ☻

CC  

Ⱶ♪ꜟ ⁸

⌂ ⅜

₩ ה  ⅜  

ה  fiכꜞ◒

ה ⌐  

ה ◄Ⱡ ⌐│
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◒כⱧה ꜟ♀כ▫♦

 №╡  

ה  

ה ≢╙  

ה ◖☻♩  

ה ה ●☻ 

 ─ ⁸

⌂  ≢

 

◒כⱧה  

ה  

ה №╡ 

ה ◖☻♩  

 ⁸

⅜  

ה   

ה ⌐  

♩☻◖ה  

ה ⅜  

 

 

◄Ⱡ

 

₩

⌐╟╢  

ה CO♀꜡ 

ה ⅜  

ה  

ꜝfiⱨ▬ה  

 

 

⁸

 

ה  CO♀꜡ 

ה ◖☻♩  

ה  

ה  

ה ⁸ ─  

 

ⱷ●♁כ

כꜝ  

 

ה  CO♀꜡ 

ה ⅜  

ה  

ה  

⌐ ≠⅝ ⁹ 

I.1.7. ◄Ⱡ ≤ ─  

⌐⅔↑╢ ◄Ⱡ ─ ─ ≈│⁸∕╣⅜ ≤™℮╟╡╙⁸ ─

∆╢ ⌐⅔↑╢ ≤⇔≡ ⇔≡™╢ ⌐№╢⁹2012─ FIT ⁸

⌂ ╩ ≤∆╢ ⅜ ≢ ⇔⁸≤╡╦↑ ╩ ≤⇔√ⱷ●

כꜝכ♁ ⅜ ≢ ≤─ ╩ ⅝ ↓⇔≡⅝√⁹ 

FIT│ ◄Ⱡ ╩ ⌐ ↕∑√⅜⁸∕─ ╖│ ⌐ ╩ ⇔√

╩ ⌐ ∆╢ ≢╙№∫√⁹ │ ™ ↕ⅎ ≢⅝╣┌ ∆╢

≢№╢√╘⁸ │ ◖☻♩─ ™ ╩ ≤∆╢ ⅜ ™⁹ ≤ ⅜

╗ ≢│ ─ ™ ⅜ ⇔≡⅔╡⁸ ⌐≤∫≡ ─ │ ≤

⌂∫≡™╢⁹↓─√╘⁸ ◄Ⱡ ⌐╟╢ ≤ ⅜ ≢ ⌐ ╗↓≤⌐⌂∫

√⁹↕╠⌐FIT ─ ≢│⁸ ⌐╦√╡ ⅜ ↕╣╢√╘⁸ ∕─╙─

∞↑≢⌂ↄ ∕─╙─⅜ ≤⇔≡─ ╩ ≈╟℮⌐⌂∫√⁹↓─ ⁸ │

⌂╢ ≢│⌂ↄ⁸ ─ ╩ ╖ ∆ ≤⇔≡ ╦╣╢╟℮⌐⌂╡⁸ ╩╘

←╢ ⅜ ≢ ⇔√⁹ 
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⇔⅛⇔⁸ ─ │ ↄ⅜ ⌂ ⌐ ⇔≡⅔╡⁸ │ ─ ╛

╩ ∫≡™╢⁹↓℮⇔√ ≢─ │ ─ ╛

╩ ↄ ⅜№╡⁸ ⅜ ∆╢ ≢│ ꜞ☻◒┼─ ⅜ ™⁹ ⁸

ⱷ●♁כꜝכ─ ╩╘←∫≡⁸ ─ ╛ ꜞ☻◒─ ╩ ≤∆

╢ ─ ⅜ ≢ ∂≡⅝√⁹ 

╕√ ◄Ⱡ │⁸ ─ ⌐ √⌂ ╩ ╖╛∆™ ╩ ≈⁹

⌐≤∫≡│ ⌐╟╢ ⅜ ∂╢ ⁸ ⌐≤∫≡│ ╛ ꜞ

☻◒─ ┼─ ⅜ ∂╢⁹∕─ ⁸ ≢ ⅜ ⅛╣⁸ ─ ⅜ ∂╢

╙ ⌂ↄ⌂™⁹≤ↄ⌐ ⅜ ╗ ≢│⁸↓℮⇔√ ⅜ ─

∕─╙─⌐ ╩ ╓∆↓≤╙№╢⁹ 

ⅎ≡⁸ ◄Ⱡ ─ ↄ│ ─ ⌐╟∫≡ ╘╠╣╢√╘⁸ ≤ ─

╙ ↕╣╢⁹ ⁸ ─ⱷ●♁כꜝכ ≢│⁸ ─ ≢

⅜ ⌂ ╩ ∫√↓≤⅜ ≤⌂∫√ ╙ ↕╣╢⁹ ◄Ⱡ ≢│

╛ ╩ ╢ ⅜ ⅝™√╘⁸ ≢│ ─ ⅜ ╦╣╢ ╙

↕╣≡⅔╡⁸↓℮⇔√ ⅜ ─ ╩ ╘╢ ≤⌂∫≡™╢⁹ 

≢╙ ⅜ ↕╣╢⁹ ╩ ∆╢ ◄Ⱡ ⌐│ ⌐ ≠ↄ

╛ ⅝⅜ ≤↕╣╢⅜⁸↓╣╠─ │ ─ ꜞ☻◒╛

─ ╩ ∏⇔╙ ⌐ ⇔≡™⌂™⁹ ⌐⅔™≡ ─⅔∕╣⅜№╢

≤⇔≡ ⌐ ↕╣≡™╢ ≢№∫≡╙⁸ ⌐ ≠⅝ ⅜ ↕

╣╢ ╙№╡⁸ ⌐⅔↑╢ ─ ⌐≈™≡ ⌂ │ ╦╣≡™⌂

™─⅜ ≢№╢⁹ ─ ╛ ⌂≥─ ╩╘←∫≡ ≤ ─

⅜ ⅝ↄ ⌂╢ ╙№╡⁸ ⅝─ ∕─╙─⅜ ⁹╢№╙☻כ◔╢⌂≥

↕╠⌐⁸FIT ─ ≢│ ─ ⅜ ↕╣╢√╘⁸ ◄Ⱡ │ ™ ╩

∟⁸ ╩╘←╢ ⅜ ⇔╛∆™ ╙ ╕╣≡™╢⁹ 

↓℮⇔√ ╩ ∆╢ ─ ≈⅜ ─ⱷ●♁כꜝכ ≢№╢  

2026⁹↓─ ≢│ 65Ⱬ◒♃כꜟ─ ╩ ⇔⁸10 ─ ⱤⱠꜟ╩

∆╢ ─ ⅜ ↕╣√⁹ │⁸ ─ ⌐ ⇔ ⌐╙

╛ ⅜ ⇔≡⅝√ ≢№╡⁸20217 ⌐ ╩ ╘≡28⅜ ↄ⌂

∫√ ─№∫√ ⅛╠╦∏⅛⌐ ◐꜡⇔⅛ ╣≡™⌂™⁹ ─ ⌐

∆╢↓≤⅛╠⁸ ⌐╟╢ ─ ╛ ─ ꜞ☻◒╩ ∆╢

⅜ ─ ≢ ⅜∫√⁹↓─ ╩╘←∫≡│⁸ ╛ ⌂≥─

╩╘←╡⁸ ⌐ ⌐⇔⅜╠╖─ ™ ≤ ─

╩ ╖⌐ ∆╢ ─ ─ ⅜ ⅝⌂ ≤⌂∫√⁹ ╛ ⌂≥

─ ⅝─ ⌐≈™≡╙ ⅜ ╦╣⁸ │ ⌐≤≥╕╠∏ ╛

─ ⌐╙ ⇔√⁹ ⌐│ ─ ⌂≥╩ ⌐ ⅜ ╩

∆╢⌐ ╡⁸ ◄Ⱡ ⅜ ⁸ ⅝⁸ ─ ─ ≢
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∆╢↓≤╩ ∆ ≤⌂∫√⁹ 

↓─╟℮⌐⁸ ─ ◄Ⱡ │ ⌂╢ ≤⇔≡≢│⌂ↄ⁸ ⁸

ꜞ☻◒⁸ ─ ⅜ ∆╢ ≤⇔≡ ╣≡™╢⁹ ⁸ ⁸ ⌂≥≢

╙ ⱷ●♁כꜝכ╛ ╩╘←╢ ⅜ ↕╣≡™╢⁹╙∫≤╙⁸↓℮⇔

√ ─ │ ∏⇔╙ ⌂₈ ₉≤™℮ ⌐ ╠⌂™⁹ ⌐│⁸

─ ─ ─╟℮⌐⁸ ╛ ─ ™ ⅜≤╙⌐ ─ ≢№╡⁸™

╦┌₈╟∕ ─ ₉≤⇔≡ ╘≡ ⅜ ∆╢↓≤╙ ™⁹ ⁸≤ↄ⌐

⅜ ╗ ≢│⁸ ⌐╟╢ ≢№∫≡╙⁸ ─⇔⅜╠╖⌐╟╡ ⌂

⅜ ╦╣⌂™╕╕⌐ ⅜ ╗ ╙№╢⁹↓℮⇔√ ⌐│ ⅜ ⇔⌂™√╘

⅜ ⇔⌐ↄ™⅜⁸ ≤⇔≡ ╛ ─№╡ ╩ ⌐ ↕∑≡

⇔╕∫√ ╙ ⅝™⁹ ─ ◄Ⱡ │ ─ ╩ ⅎ⁸ ─ ╛

─№╡ ≤╙ ↄ ╦╢ ≤⇔≡ ╣≡™╢⁹ 

I.2. ─  

I.2.1. ꜞ☻◒╩≥℮ ∆╢⅛ 

◄Ⱡꜟ◑כ ╩ ⅎ╢℮ⅎ≢│⁸ ꜞ☻◒╩ ∂↨╢╩ⅎ⌂™⁹⌂−⌂╠⁸

─ ╛ ≢│⁸ ꜞ☻◒⅜ ─ ⌐ ⇔≡ ⌐

ה ↕╣≡™╢⅛╠≢№╢15⁹∕℮⇔√₈╙│╛ ∫√⌂⇔₉≤∆╢ ─╙≤≢◄

Ⱡꜟ◑כ └™≡│ ╩ ∆╢↓≤│⁸ ╛ ─ ≢ ⅝⌂ꜞ☻◒╩

™℮╢⁹↓↓≢│╕∏⁸ ꜞ☻◒⌐≈™≡─ ⌂ ╩ ⇔≡⅔↓℮⁹ 

│ ⌂─≢⁸∕╣⅜ ⌐ ⇔≡™╢⅛≥℮⅛╩ ∆╢⌐№√∫≡

╙ ⌂─│⁸◦Ⱶꜙ꜠כ◦ꜛfi≢│⌂ↄ⁸ ⌂≥─ ─ ≢№╢⁹∕╣╩ ╢ ╡

₈ ₉⅜ ⅝≡™╢≤™℮╒≥─↓≤│ √╠⌂™⁹ ─ⱴ☻◖Ⱶ⌐╟╢ ─

ↄ│⁸ ⌐╟∫≡₈ ─ ₉⅜ ⅝≡™╢≤ ∆╢⁹∞⅜↓╣│

⌐ ↕╣≡™⌂™⁹╕√ ⌐╟∫≡ ⅜ ∆╢≤™∫√↓≤⅜ ∂╠

╣╢⅜⁸ ⌐ ≠ↄ≤⁸╗⇔╤ ⌐╟∫≡ │ ⌐ ⅎ≡™╢↓≤⅜ ⅛

╢ I.2.2⅛╠I.2.4⁹ 

₈ ₉╩ ⅎ╢ ≤⇔≡ ⸗♦ꜟ⅜ ™╠╣≡™╢⁹∞⅜ ≤™℮

⌂ ╩◦Ⱶꜙ꜠כ◦ꜛfi≢ ⌐ ≢⅝≡™╢≤│ ™ ™⁹ ⸗♦ꜟ⌐╟╢◦

Ⱶꜙ꜠כ◦ꜛfi│⁸ ─ ⌐≈™≡∆╠ ⅝ↄ ≤ ™ ∫≡™╢⁹

─ ⌐≈™≡─╖│⁸ ╩ ≢◓fi♬כꜙ♅│╣↓⁸⅜╢™≡⅝≢ ╦∑≡№╢

⌐ ⅞⌂™⁹↓─╟℮⌂◦Ⱶꜙ꜠כ◦ꜛfi│ ⌐ ≥⅔╡ ℮═⅝╙─≢│⌂™

 
15 ↓─ ⌐│IPCC6 IPCC 2023⅔╟┘∕─ ⅜ ╕╣╢⁹√∞⇔⁸ ⌐╙

◖Ⱶꜙ♬◔כ◦ꜛfi ⁸ ™ ╩ ⅎ╢ ╙ ╕╣≡™╢ Koonin 2021, Brown et al. 2023⁹ 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter12.pdf
https://benbellabooks.com/shop/unsettled/
https://thebreakthrough.org/issues/food-agriculture-environment/technology-not-climate-will-determine-the-future-of-our-food-system
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I.2.5⅛╠I.2.6⁹╕√⁸ ⅜ ∆╢≤™℮─│ ╘≡ ⅛⌂ ⌐ ⅞

⌂™⁹∕⇔≡ ─ ⌐│ ⌂╙─∞↑≢⌂ↄ ╙№╢ I.2.7⅛╠

I.2.9⁹↓℮⇔√ ⌂↕╣╢═⅝ │⁸ ≢│ ↕╣≡™╢

I.2.10⁹ 

ⅎ≡⁸ ⌐≤∫≡─ ≤™℮ ≢ ⅎ╢≤⁸ ⅜2050⌐CO2

╩♀꜡⌐⇔≡╙⁸ ─ ┼─ │∑™−™0.006⌐ ⅞∏⁸ ≢

№╢ I.2.11⁹↓╣╩ ╣┌⁸CO2♀꜡≤™℮⁸∕╣╩ ∆∞↑≢╙ ⅜ ∆╢

⌐≈™≡⁸ ⅜ ∆╢↓≤│ ™∞╤℮⁹ ꜞ☻◒╩ ⌐ ∆╢≤⁸

2050CO2♀꜡≤™∫√ ⌂ ╩ ⇔⁸ ╛ ╩⌂™⅜⇔╤⌐∆╢↓≤

│⁸ ≤™℮ ⌐≤∫≡ ⌂ ╡≢№╢ I.2.12⁹ 

I.2.2. │ ה ⇔≡™╢⅛ 

╡⌂⌐fi☼כ◦ ⅜ ╢ ⌐⁸₈ ─∑™₉≢ ⅜₈ ₉⇔≡™╢⁸

₈ ⅜☻כꜙ♬√∫™≥⁸╢™≡⇔₉ ╣╢⁹↓╣⌐│ ⅜№╢∞╤℮⅛⁹ 2022

⌐╟╢ ─ ⁸ ┼─ ⁸⅔╟┘ ╩♃כ♦─ ⇔√╙─⅜ 12≢№╢⁹

₁─ │ ⇔™⅜⁸ ⌐™∏╣╙ ⌐│⌂™⁹ ⌐╙ ─ ⅜ ™ ⌐

⁸╡⌂⌐☻כꜙ♬│ ─∑™⌐↕╣╢↓≤⅜╕╕№╢⁹∞⅜ │╝∫ↄ╡≤ ⅝╢

⌂─≢⁸ ⅛╠ ≤™∫√ ⌂♩꜠fi♪╩ ⌂↑╣┌ ⅜ ™⁹ ₁─

│ ⌐ ⅞⌂™⁹ 

 
 
 

 

 
 

 

2022⁹ │

1951ï2022⁹ │ ⁸

│ ⁸ │ ⁹ │

⁸ │5 ⁸

│ 1991ï2020─ ⁹ 

12 ─ ⁸

┼─ ה ─

 

≢│ │₈ ↄ₉⌂∫≡™╢∞╤℮⅛⁹ ┘ ≢♃כ♦─ ∆╢⁹ 13│₈

™₉ ⌐ ⇔√ ─ ≤⁸∕─ ⌐ ∆╢ ≢№╢⁹ │⁸ ⅜

33ⱷכ♩ꜟ╩ ⅎ╢≤₈ ™₉ ⌐ ↕╣╢⁹ ╩ ╢≤⁸∕─₈ ™₉ ─

─ │ ╠⅛⌐ ⅎ≡™⌂™⁹₈ ™₉ ─ ─ ╩ ≡╙⁸ ⅎ≡│™

⌂™⁹╙⇔╙ ⅜ ⇔≡™╢≤™℮─≢№╣┌⁸↓─◓ꜝⱨ││∫⅝╡≤ ⅜╡

https://www.data.jma.go.jp/cpdinfo/monitor/2022/pdf/ccmr2022_all.pdf
https://www.data.jma.go.jp/cpdinfo/monitor/2022/pdf/ccmr2022_all.pdf
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⌐⌂∫≡™╢│∏≢№╢⁹∞⅜∕℮│⌂∫≡⅔╠∏⁸ ⅜ ⇔√≤™℮ │ ╡∞

≤ ≢⅝╢⁹ 

 
 
 

 

 
 

 

2023⁹ ™ │⁸

₈ ™₉ ─ ≤⌂∫√ ─

≤ ⌐ ∆╢

─ ⁹ ™ │⁸∕╣∙╣─

5 ⁹ 

13₈ ™₉ ─

≤ ⌐ ∆╢  

⌐≈™≡│⁸↓╣╕≢⌐╒≤╪≥ ⅛∫√╟℮⌂ כⱤכ☻₈⌂ ₉⅜

⌐╟∫≡ ╢╟℮⌐⌂╢⁸≤™℮ ╙№╢⁹∕╣≢│ כⱤכ☻─ ─ꜝfi◐fi

◓│≥℮⌂∫≡™╢∞╤℮⅛⁹ 14│⁸ ⅜╕≤╘√⁸ כⱤכ☻─ ─ꜝ

fi◐fi◓≢№╢⁹╟╡ ⌐™℮≤⁸ ─ ─ ↕╩ ↕─ ≤╖⌂⇔≡ꜝfi

◐fi◓⇔≡™╢⁹ 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

2023⁹ ─

⅜ ™ 1951⅛╠

2022 25╕≢  

14 ─ ⅜ ™

─ꜝfi◐fi◓ 

 

1 ⅜ ≢925Ⱬ◒♩Ɽ☻◌ꜟ≢№╢⁹ 2 │ ≢929Ⱬ◒♩

Ɽ☻◌ꜟ⁸≤ ↄ⁹ 5 ⅜6≈№∫≡⁸ ─2≈─ ─ ≢№╢ ≤

https://www.data.jma.go.jp/fcd/yoho/typhoon/statistics/ranking/air_pressure.html
https://www.data.jma.go.jp/fcd/yoho/typhoon/statistics/ranking/air_pressure.html
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╩ ∆≤⁸ ≢ 13 כⱤכ☻─ ⅜№∫√↓≤⌐⌂╢16⁹ ⁸

⁸ │ ─ ≤ Ɽכ☻⁸│≢╕1971≥╢╖≡⇔℮↓⁹╢╣┌

כ ⅜ ⇔≡™√⁹≤ↄ⌐1950│4 ⁸1960│3 ⅜ꜝfi◐fi◓⇔≡™╢⁹ 

≤↓╤⅜⁸1971╩ כⱤכ☻⌂℮╟─↓⁸⌐ │ ⌐ ⌂ↄ⌂∫√⁹ꜝfi◐fi

◓⌐ ∫≡™╢─│⁸1991≤1993⁸∕⇔≡2022⌐1≈∏≈№╢∞↑≢№╢⁹5 ⌐

ꜝfi◒▬fi⇔≡™╢2022─ 14 2214│ ⅛⌐ ⌂ ∞∫√⁹∞

כⱤכ☻⌂℮╟─↓⅜ ⅜ ⇔≡™╢ ≢│⌂™⁹╗⇔╤⁸↓─ 14│⁸1993

⁸∂≈⌐30┬╡⌐ כⱤכ☻√⇔ כⱤכ☻−⌂⁹╢№≢≥↓℮™≥√∫∞

⅜ ⇔⌂ↄ⌂∫√─⅛⁸∕─ │╕∞ ⅛∫≡│™⌂™⁹ ─ ─

⅜ ⇔≡™╢─⅛╙⇔╣⌂™⁹™∏╣⌐∑╟⁸ ╟╡ ⌐∕─ ⅜

ↄ⁸∕─ ⌐│ ⅎ≡™⌂™─∞⅛╠⁸₈ כⱤכ☻≢™∑─ ⅜ ∆╢╟℮

⌐⌂∫√₉≤™℮↓≤│№╡ⅎ⌂™⁹ 

↓─╟℮⌐⁸ ⅜ ⇔≡™╢⁸ ⅜ כⱤכ☻⁸╢™≡⇔ ⅜ ⅎ≡™

╢⁸≤™∫√ │⁸ ↕╣≡™╢ ─⧵≥╡⅝∫│≢♃כ♦─ ╩ ⅛╘╢↓≤⅜

≢⅝╢⇔⁸│∫⅝╡≤ ≢⅝╢⁹∕╣⌂─⌐⁸ ⌐╟╢ ≤™℮╙─⅜ ╠

⅜♃כ♦⌂℮╟─↓⁸⌐⅝≥╢╣ ↕╣╢↓≤⅜№╕╡⌐╙ ™⁹ⱷ♦▫▪│ ╘⅛╠

₈ ⌐╟∫≡ ⅜ ╩כꜞכ♩☻√∫™≥₉ ╘≡⅔╡⁸∕╣⌐ ♃כ♦℮

∞↑╩ ⇔ ╢ I.3.5⁹℮╕ↄ☻♩כꜞכ⌐ ⅜↑∞♃כ♦℮ כꜞכ♩☻⁸≡╣↕

⌐ │♃כ♦™⌂╦ ↕╣╢⁹ 

∕─╟℮⌂ⱷ♦▫▪⅜ ⌐╟ↄ ╡ →╢ ⌂ ⅜™ↄ≈⅛№╢⁹╕∏│

─ⱷ◌♬☼ⱶ⌐ ∆╢╙─∞⁹ ⌐╟∫≡ ─ ⅜ ⅜╢≤⁸ ╙

ⅎ≡⁸ ⅜ ⌐⌂╢≤™℮╙─≢№╢⁹№╢™│⁸ ⌐╟∫≡ ─ ╛

⅜ ╦╢≤™℮╙─╙№╢⁹↕╠⌐│⁸◖fiⱧꜙכ♃כ╩ ™√◦Ⱶꜙ꜠כ◦ꜛfi⌐

╟∫≡⁸╙⇔ ⅜⌂⅛╡∑┌ │╙∫≤ ⅛∫√│∏∞≤⅛⁸ │ ⅜

∆╢≤ ↕╣╢⁸≤™∫√╙─≢№╢⁹ 

↓─╟℮⌂ⱷ◌♬☼ⱶ⌐ ∆╢ ╙⁸◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╙⁸ ≤⇔≡

∆╢ │№╢≤⇔≡╙⁸∞⅜™∏╣╙ ⌂ ╩ ⌐ ⇔√ ⌐⌂∫

≡™╢↓≤│ ™⌂™⁹ ─ ≤™℮ ⌐ ⌂ ⌐⅔™≡│⁸ ⧵↓♃כ♦

⅜ ╙ ⁹╢№≢♃כ♦⅝═∆ ─ ⌂≥─ ≢╙◦Ⱶꜙ꜠כ◦ꜛfi│ ∆

╢⅜⁸ ∏ ≤ ⅝ ╦∑≡⁸ ⌐ ╦⌂↑╣┌◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ∆╢─⅜

∞⁹ ⌐│ │ ™─≢⁸ ⅜∕─ ╦╡⌐⌂╢⁹ 

⅜ ↄ⌂╢ⱷ◌♬☼ⱶ⅜№╢⌐∑╟⁸◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╣┌ ⅜ ↄ⌂╢≤

™℮ ⅜ ╢⌐∑╟⁸ ↄ√∫╕⅜╣⧵⌐♃כ♦ ≡™⌂™⁹∕℮⌂╠┌⁸∕℮⇔√

⅜ ╡≢№╢⅛⁸№╢™│ ⌐ ⇔ↄ≡╙ ─ ─꜠ⱬꜟ╛ ─ ⌐ ╙╣

╢←╠™─↓≤≢№╡⁸ ⌂ↄ≤╙ ╕≢│ ─ │↕╒≥ ≢│⌂™⁸≤™℮

 
כⱤכ☻⅔⌂ 16 ≤™℮─│ ⌂ ≢│⌂™⅜⁸↓↓≢│ ∕─╟℮⌐ ⇔≡™╢⁹ 
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↓≤⌐⌂╢17⁹ 

⅜ ⅝≡™╢↓≤│⁸ ↕╣╢ ≢№╢⁹√∞⇔∕╣│ 150≢ 1

≢№╡⁸ ╙ ⅜∫√≤™℮╦↑≢│⌂™⁹150 ⌐ 40∞∫√ ↕⅜ 41⌐

⌂∫√≤™℮ ─↓≤≢№╢⁹ ─₈ ₉≤™℮╒≥─ │ √╠⌂™⁹∕─

≢⁸↓─ ⁸ ⌂≥─ ≢│ ∞↑≢ ⅛╠2 ⅜ ⇔≡™╢⁹╕√

↕╟╡╙ ↕─ ⅜ │ ↄ⁸ │ ≤⇔≡│ ─ ⌐ ⇔

≡⅝√⇔⁸ ╙∕℮⌂╢≢№╤℮ Brown 2022, 2024⁹ 

⌂⅔ ⌐≤∫≡₈ ⌂ ₉⌂─≢╕∫√ↄ ╙↕╣⌂™⅜⁸IPCC⌐

╟╢╕≤╘≢╙⁸ ─ ה ╩ ⌐ ⇔≡™╢⁹∆⌂╦∟⁸ ╛ ⌐≈

™≡⁸CO2⌂≥─ ⌐╟╢ ⌂ ─◦◓♫ꜟ│⁸ ─ⱡ▬☼⌐ ╙╣≡⇔╕

™⁸ ⌐ ↕╣⌂⅛∫√⁹└╠√ↄ™ⅎ┌⁸IPCC╙ ─ ה │⁸ ⅝≡

™⌂™⅛⁸ ⅝≡™╢≤⇔≡╙ ─ ⌐ ⅞⌂™⁸≤⇔≡™╢─∞⁹ ⌐ ∆╢≤⁸

─ ⁸ ⁸ ⁸ ∆═╡⁸ ┌≈⁸ ⇔™ ⁸ ⁸ ≤ ⁸

≤ ⁸ └╞℮ ⁸ ⁸ ─ ⁸ ⌐≈™≡⁸ ─ │⁸

⅛∫√⅛⁸ ∫√≤⇔≡╙₈ ─ ₉⌐ ⅞⌂™⁸≤⇔≡™╢18⁹ ⅜№╢√┘⌐

─∑™∞≤ ∆╢ ╛ │⁸IPCC─ ≤│ ⌐ ⌂∫√↓≤╩ ∫≡

™╢⁹↕╠⌐ IPCC│⁸ ⌂╕≢⌐ ─ ™◦♫ꜞ○ RCP8.5╩ ⇔≡╙⁸

─ ⌐≈™≡│↓─₈ ─ ₉≤™℮ │2100╕≢ ╦╠⌂™≤⇔≡™╢

 202309, 202504, Pielke 2023, IPCC 2023 Chapter 12 Table 12.12⁹ 

I.2.3. │ ⅎ≡⅔╡ ─ ⇔│⌂™ 

₈ ₉≤™℮ ⅜╟ↄ ↕╣╢╟℮⌐⌂∫√⁹₈ ⅛╠─ ─

⅜1.5⌐⌂╢≤ ⌂ ⌐⌂╢─≢⁸ ⇔⌂↑╣┌⌂╠⌂™₉≤™℮↓≤╙

╟ↄ ╦╣╢⁹≤↓╤≢⁸IPCC 2023 ⌐╟╣┌∆≢⌐ │1.1∞≤⌂∫≡™╢⅛

╠⁸№≤0.4≢1.5┼≤ ∆╢⁹╙⇔↓╣⅜ ╩ ∆╢≤™℮⌂╠⁸∆≢⌐ⱴ◒꜡

─ ⌐⅔™≡ ─ │ ╣≡™╢∞╤℮⅛⁹ 

 
17 ≢│↓╣⅛╠ │ ⇔⌂ↄ≡╟™─⅛⁸≤™℮≤∕℮≢│⌂™⁹ 14≢ √╟℮⌐⁸1950≤1960⌐│

כⱤכ☻ ⅜ ⇔≡™√⁹ ⌐∕℮∞∫√≤™℮↓≤│⁸ ⁸╕√∕─╟℮⌂↓≤⅜ ⅝╢⅛╙⇔╣⌂™⁹∕

℮∆╢≤⁸ ™ כⱤכ☻⌂℮╟─⧵ ╩ ⇔≡™⌂⅛∫√√╘⌐⁸ ⅜ ⌐⌂╢ ⅜№╢⁹ ⁸

≤™℮↓≤≢№╢⁹ ─ ╟╡│⁸↓℮⇔√ ─ ⅜╟╒≥ כⱤכ☻√╕≈™⁹™ ⅜ ∆╢╟℮

⌐⌂╢⅛│ ⅛╠⌂™⁹ ╕≢⌐⁸ ─Ɫꜞ◔כfi⌐≈™≡│⁸ AMO≤™℮ ⌐

⌂ ⅜№╡⁸ 60─ ≢⁸Ɫꜞ◔כfi─ ↕⅜ ∆╢⁸≤™℮ ⅜ ≢№╢⁹ ⌐≈™≡╙ ─

60─ ⅜№╢⅛≥℮⅛│ ⅛╠⌂™⅜⁸╙⇔ 60─ ∞≤∆╢≤⁸ ⌐≈™≡╙ ─╟℮⌂

כⱤכ☻™⇔╤ ⅜ ∆╢ ⌐ ∫√⅛╙⇔╣⌂™⁹ 
18 ─ ⅜ ∆╢ ⌂ⱷ◌♬☼ⱶ│ Ɑ▬꜡fiꜝ◒ה☻►☺►ꜝ◒│╣↓⁹╢∆ ⌐╟∫≡ ─

⅜ ⅎ⁸∕╣⅜ ╛↕╣╢↓≤⌐╟╢ ⅜ ⅎ√⁸≤ ↕╣╢⁹ ╩ ↕∑╢ⱷ◌♬☼ⱶ│↓╣∞

↑≢│ ↄ ↕∑╢ⱷ◌♬☼ⱶ╙ ∆╢⅜⁸ ⌐↓─ⱷ◌♬☼ⱶ≥⅔╡⌐ ⅜ ⅎ╢≤⇔≡╙⁸ ─

│ №√╡6 ≢№╢√╘⁸↓╣⌐ ℮ ─ ─ │150≢∑™−™6 ≤™℮↓≤⌐⌂╢⁹≈

╕╡150⅛↑≡100Ⱶꜞ─ ⅜ ≢106Ⱶꜞ⌐⌂∫√≤™℮↓≤≢⁸↓─ ─ ≢№╣┌⁸ ₁─

⌐ ═≡ ⅛⌂╙─≢№╢⁹ ⌐ ⌐ ⌐ ↕╣╢≤⇔≡╙₈ ₉≤™℮ │ ≢№╢⁹ 

https://thebreakthrough.org/issues/energy/human-deaths-from-hot-and-cold-temperatures-and-implications-for-climate-change
https://www.amazon.co.jp/dp/4867540293
https://ieei.or.jp/2023/09/roger_20230926/
https://www.amazon.co.jp/dp/4485301257/
https://rogerpielkejr.substack.com/p/what-the-ipcc-actually-says-about
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter12.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter12.pdf
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⌐╟∫≡⁸◖ⱷ⅜≤╣⌂ↄ⌂╢⁸≤™∫√ ⅜№╢⅜⁸∕╣≢│ ─

│ ⌐ ⅛∫≡™╢⅛⁸ FAO⌐╟╢♦כ♃⅛╠ ∆╢≤⁸╗⇔╤

─ │ ⅎ ↑≡™╢↓≤⅜ ⅛╢⁹ 15│⁸ ╙ ⌂ 4≈─ ≢№╢♩

►⸗꜡◖◦⁸◖ⱷ⁸ ⁸ ⌐≈™≡⁸ ─ ─ ╩ ⇔√╙─≢№╢⁹ 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

202102⁸Goklany2021⁹ │♃כ♦

FAOSTAT⁹ 

15 ─ ⌂ ─  

⌐╦√∫≡⁸ ─ │ ⅎ ↑≡⅝√⁹↓╣│ ─⅔⅛

→≢№╢⁹∆⌂╦∟ ╛ ⅜ ↕╣ ─≤⌂כ♃◒ꜝ♩⁹√⇔ ⅜

↕╣╢╟℮⌐⌂∫√⁹ ⌐╟∫≡⁸ │ ⅜ ↄ⁸ ⌐╙ ↄ⌂∫√⁹

⌐╟∫≡ ⇔√ ─ ⅜⌂↕╣╢╟℮⌐⌂∫√⁹♄ⱶ╛ ⌂≥─ ▬fiⱨꜝ─

⌐╟∫≡⁸ ⅜ ⅛╠ ╠╣╢╟℮⌐⌂∫√⁹ 

⇔≡ │ ⇔≡⅝√⅜⁸↓╣│⁸ ⌐╙ ⅜ ∆╢ ≢ ∂≡

⅝√↓≤≢№╢⁹™╕≢╙ ─ ⌐⅛→╡│╕∫√ↄ ™⁹ ╩ ╢≤⁸↓

─ ⌐ ╛ ⌂≥─ ─₈ ₉│ ⅝≡™⌂™ I.2.2 ⁹ 15⅜ ∆─

│⁸₈ ⌐₉ ⌐╟∫≡ ─ ⌐ ⅛─ ⅜ ⇔√≤⇔≡╙⁸∕╣

│ ⌂ ─♩꜠fi♪⌐ ™ ↕╣≡⇔╕™⁸∑™−™ ╒≥⌐ ⅞⌂™≤™

℮↓≤≢№╢ Brown et al. 2023 ⁹ 

∕╣≢│⁸ │ ⌐≥─╟℮⌐ ⇔≡⅝√─∞╤℮⅛⁹↓╣│⁸ ∆

╢↓≤⌂⇔⌐⁸ ≢ ⇔≡⅝√─∞⁹╙≤╙≤⁸ ≤™℮─│⁸№╠╝╢ ⌐

⇔≡⅝√⁹ ─↔ↄ ≢⇔⅛ ↕╣≡™⌂⅛∫√ ⅜⁸ ↕╣≡⁸

≢ ↕╣╢╟℮⌐⌂∫√⁹∕─ ⌐│⁸ ≤│╕∫√ↄ ⌂╢ ─ ≢ ≈╟℮⌐

↕╣√⁹√≤ⅎ┌◐ꜗⱬ♠│ ∞⅜ ≢ ↕╣╢╟℮⌐⌂∫√

 202212 ⁹ 

╕√ │ ⅜ ≢№╡⁸∕╣╝ⅎ ₁│ ↕⌐│ ⅛∫√⁹↓─√╘ ה

─ ─ │ ≤─ ™∞∫√⁹⇔⅛⇔⁸√╝╕⌠ ⌐╟∫≡⁸™╕╛ │

─◖ⱷ≥↓╤≤⌂∫√⁹⅛≈≡│ ™≤ ╦╣√ ─ ╙⁸ ↕╣≡⁸™╕

≢│Ⱪꜝfi♪ ≤⇔≡ ≢ ↕╣╢╟℮⌐⌂∫√⁹ 

https://www.amazon.co.jp/dp/B08W8GDGYT/
https://www.thegwpf.org/content/uploads/2021/02/Goklany-EmpiricalTrends.pdf
https://www.fao.org/faostat/en/#home
https://thebreakthrough.org/issues/food-agriculture-environment/technology-not-climate-will-determine-the-future-of-our-food-system
https://jbpress.ismedia.jp/articles/-/72978
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⌐ ⅝√ ╙⁸≥∟╠⅛≤ ⅎ┌ ∞∫√≢№╤℮⁹ ⌂≥ ⅜

╪∞ ≢│⁸ ⌐╟╢ │ ╩ ⅝ↄ ∫≡⅝√⁹ ⅜ ⅝

╢≤⁸ ⅜ ⌐ ⅜╢ ⁸ ─ │ ⌐ ⇔⁸╕√ ⌐ ╙ ╗⁹

∕─√╘⁸ ╩ ≡╢♃▬Ⱶfi◓│ ₁ ⇔≡⅝√⁹∞⅜ ⅜≢⅝⌂ↄ⌂╢≤™↓≤

│╕∫√ↄ⌂⅛∫√⁹ │ ⁸ ≢ ╣╢ ╩ ⇔⁸ ⇔™ ╩ ↑╢⁹↓─

≢ ⌐╙ ≢ ⇔≡⅝√⁹™╕≢╙ ─ │ ⌂ ╩

⌐ ↑≡™╢  202301b ⁹ 

∂≈│ │ CO2 ─ ⌐╟∫≡ ⅝⌂ ╩ ↑≡⅝√↓≤│ ™⌂™⁹CO2 │

╩ ∆╢⅛╠∞⁹♩ⱴ♩─Ɫ►☻ ≢│ CO2 ╩ 1000 ppm⌂™⇔ 2000 ppm

╕≢ →≡ ╩ ∆↓≤⅜╟ↄ ╦╣╢⁹ ⌐⁸Ɫ►☻ ≢│ CO2 ╩ ⌐

⇔⌂™≤⁸CO2⅜ ⇔≡ ─ ⅜ ↄ⌂╢↓≤╙№╢⁹ ─ CO2

│ 280 ppm≢№∫√⅜⁸ │ 1.5 ─ 420 ppm⌐⌂∫≡™╢⁹↓╣⌐╟∫≡ ─

│ ⅝ↄ ⅎ√≤ ⅎ╠╣╢ Taylor and Schlenker 2021,  2022 ⁹ 

⌐№√╢ │⁸ ─ ⌐ ⇔≡╙⁸CO2 ─ ⌐ ⇔≡╙⁸≤ↄ

⌐ ⇔⌂ↄ≡╙ ⇔≡⅝√⁹≤™℮─│⁸ ─ ≢│↕╕↨╕⌂ ╩ ≡⁸

∕─ ⅛╠ ─ ╣√╙─╩ ∆╢─∞⅜⁸∕─ ≢│ ⅎ∏∕─ ≢─ ≤

CO2 ⅜ ⌐⌂∫≡™╢⅛╠≢№╢⁹≈╕╡⁸ ⌂↕╣╢ │ ─ ≤

CO2 ╩ ⌐⇔≡™╢⁹ ⌐↓─ ╩ 150 ─ ─ ≢ ≡╟℮≤∆╢≤⁸

⅔∕╠ↄ ⅜ ⅜╢⌂≥⁸ ⅜ ∂╢↓≤⌐⌂╢∞╤℮⁹ 

─ ─ │⁸╒≤╪≥─ ⁸ ─ ╛ⱷ♦▫▪⌐╟∫≡

⌂™⇔ ↕╣≡™╢⁹ ─ ⁸ⱷ♦▫▪⁸⌂™⇔│∕─☻ⱳfi◘⁸│כ

┼─₈ ₉╩ ∆╢↓≤⌐⇔⅛ ⅜⌂™⅛╠≢№╢⁹⇔⅛⇔↓╣│ ⌂

≤│™ⅎ⌂™  2024 ⁹ 

I.2.4. │ ↕╣≡⅔╡ ─ ⇔│⌂™ 

⌐ ⌐╟╢ │ ╡ ↑≡™╢⁹↓╣│ ₁⅜ ⅛⌐⌂╡⁸ ⅜

⇔√ ≢№╢⁹ ⌐⅔↑╢⁸ ⌂ ⁸ ⁸ ⁸ ╡⁸ ⁸ ⁸

⌂≥⁸№╠╝╢₈ ⌂ ₉⌐╟╢ ⅔╟┘ ─ ╩ ⇔√╙─⅜ 16≢

│♃כ♦⁹╢№ ─№╢ ╢№≢☻כⱬ♃כ♦ EM-DAT⌐╟╢⁹ 

1920 ≤ ∆╢≤⁸2010 ⌐│ │∂≈⌐ 98.9 ╙ ⇔≡™╢⁹ ≢

≡╙ 96.1 ╙ ⇔≡™╢⁹↓╣│↓─ ⌐ ⅜ 3 ⌐⌂∫√⌐╙ ╦╠∏ ⅝

√⁹↓─℮∟⁸ ╛ ⌂≥─ ⌐╟╢ ╙ ╡ ↑≡™╢⁹↓╣│ ⅜

⌐⌂╡⁸ ⅜≤⌂ⱶ♄ה ↕╣≡⁸ ⅜ ⅜∫√√╘≢№╢⁹ │

⅝≡⅝√⅜⁸↓─ ⌐⅛→╡│≢≡™⌂™⁹₈ ⌐╟∫≡ ⅜

ה ⇔≡ ↄ─ ₁⅜ ∆╢₉≤™℮ │╕∫√ↄ ╠╣⌂™⁹ 

https://jbpress.ismedia.jp/articles/-/73363
https://www.nber.org/papers/w29320
https://ieei.or.jp/2022/07/expl220708/
https://www.amazon.co.jp/dp/4867540293
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⌂⅔ 16⌐⅔™≡⁸1920 ─ ה ⅜ ⌐ ⌂™─│⁸ ♃כ♦│

⅜ ⌐ ↕╣≡™⌂⅛∫√√╘≢№╢⁹↓─√╘⁸ 16│ ⌐ 1920 ╩ ≡

⅝√™⁹╕√⁸1920 ╙♃כ♦─ ≢№╢ ⅜ ↄ⁸≈╕╡│ ה

─ │⁸ ⌐│↓─ ⅜ ∆╟╡╙╙∫≤ ∞∫√≤ ↕╣╢⁹ 

 
 

 

 
 

 

 
 

 

 

202102⁸Goklany2021⁹ ♃כ♦

│ ☻כⱬ♃כ♦ EM-DAT │ 10

─ ⁹ 

16 ─ ⌂ ⌐╟╢

─  

⌐⁸ ה↕ ↕⌂≥⌐╟╢ ╩♃כ♦─ ≡╖╟℮⁹ 17│⁸ ≢─₈

⌐ ∆╢ ⁹╢№≢♃כ♦─₉ 30 ⌐╦√∫≡⁸ │ ⇔≡⅝√⁹

≤ↄ⌐ ╩ ↄ─│⁸ ─ ≢№∫√⁹ ⌐╟╢ ≤│⁸ ⌐⁸ ⁸

™≤⅝⌐ ⅜⅔⌂⅛╩ ⇔≡ ↄ⌂╢≤™℮╙─∞⁹ ≢╙⁸ ╕≢│↓╣│

⌂ ∞∫√⁹™╕│ ⌐ ↄ⌂╢ ─╒℮⅜ ™⅜⁸ │ ─ ⅜ ⅛∫√  

1971 ⁹ ⌐↓─ ⅜ ⇔≡⅝√─│⁸ ⁸ ⅜ ⇔⁸ ה

⌂≥⅜ ⇔⁸ ╙ ⇔≡⅝√⅛╠≢№╢⁹↓─ ⁸╛│╡ │ ⅝≡

│⅝√⅜⁸↓─ ─ ⌐╕∫√ↄ⅛→╡│ ╠╣⌂™⁹ 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

202102⁸Goklany2021⁹ ꞉◦fi│♃כ♦

♩fi Institute for Health Metrics 

and EvaluationIHME⁹ 

17 ⌐ ∆╢ ─  

↓╣╕≢─≤↓╤⁸ ⌐╟∫≡ │ ⅎ⁸ │ ╛ ↕ ↕⌐ ∟

∫≡⅝√⁹₈ ₉≢ ⅜ ⅜╢≤™∫√ ⌐│⌂∫≡™⌂™⁹ ⌐♃כ♦─

≠ↄ≤ │ ╢™⁹ 

https://www.amazon.co.jp/dp/B08W8GDGYT/
https://www.thegwpf.org/content/uploads/2021/02/Goklany-EmpiricalTrends.pdf
https://www.emdat.be/
https://www.amazon.co.jp/dp/B08W8GDGYT/
https://www.thegwpf.org/content/uploads/2021/02/Goklany-EmpiricalTrends.pdf
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I.2.5. ⸗♦ꜟ│ ╩ ≢⅝⌂™ 

IPCC─ ⸗♦ꜟ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ≤ ⇔≡ ╩ ⇔≡

™╢ ⅜№╢⁹ ─ │⁸ ה ה ⌂≥⌐╟∫≡ ⌂╢⅜⁸ ≢│⁸

NASA כ◘Ɑfi☻ה▬꜡╢№≢ ⅜⁸≤ↄ⌐ ™ ╩ Ⱬꜞ♥כ☺ ─

⌐ ™≡™╢─≢ ⇔╟℮ Spencer 2024⁹ 18│⁸ National 

Oceanic and Atmospheric AdministrationNOAA─ ─ ♃כ♦ ™ ◓ꜝⱨ

╩⁸IPCC≢ ™╠╣≡™╢36─ ⸗♦ꜟ ™ ◓ꜝⱨ⁸SSP245◦♫ꜞ○⌐ ≠

ↄ╙─ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ─ ≤ ⇔√╙─≢№╢⁹∕─ ⌐│⁸ ─◖

◦◖꜡⸗►♩╢╣┌╟≥♩ꜟfiⱬכ 12 ⌐⅔↑╢⁸♩►⸗꜡◖◦ 6ï8

⌐≈™≡⁸1973⅛╠2022╕≢─50 ─ ─ ─ ↕⅜ ↕╣≡™╢⁹ 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

Spencer2024⁹ 

18 ─♩ꜟfiⱬכ◖  

↓╣╩ ╢≤⁸ ─ │10№√╡0.1 ≤╦∏⅛≢№╢─⌐

⇔≡⁸◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ │ ≢1 ™╙─╙№╡⁸↓≤↔≤ↄ ⌂

╩ ⇔≡™╢⁹ ⌐≈™≡↓╣╒≥⌐ ∆╢⸗♦ꜟ≢№╣┌⁸ ⌐≈™≡─

⅜ ⌐ ╢╙─⅛⁸ ╩ ≈─│ ≤™ⅎ╟℮⁹₈ ≢♩►⸗꜡◖◦⅜

↕⌐╛╠╣≡ ≢⅝⌂ↄ⌂╢₉≤™∫√ │⁸↓℮⇔√◦Ⱶꜙ꜠ ◦ꜛfi⌐ ≠™

√╙─≢№╢⁹ ⌐ ⇔≡⁸☻Ɑfi◘כ │↓─╟℮⌂ ╩ ∂╢⌂⁸≤▪

♪Ᵽ▬☻⇔≡™╢⁹ 

⌂⅔↓─NOAA─ ⌐│ ─ ⅜ ⇔≡™╢ Soon et al. 2023─≢⁸

─ │↓╣╟╡╙ ™≤ ╦╣╢⁹↓─╟℮⌂ ⸗♦ꜟ⌐╟╢ │

https://www.heritage.org/environment/report/global-warming-observations-vs-climate-models
https://www.heritage.org/environment/report/global-warming-observations-vs-climate-models
https://doi.org/10.3390/cli11090179
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≤⇔≡│∕╣⌂╡─ ⅜№╢⅛╙⇔╣⌂™⁹∞⅜⁸ ⌂ ⅜№╢√╘⁸ ─

≤⇔≡│ ℮═⅝≢│⌂™⁹ 

⸗♦ꜟ⅜ ╩ ≢⅝⌂™≤™℮─│ ⌐ ∫√↓≤≢│⌂™⁹╗⇔╤⁸ ╩

≤╟ↄ ≢⅝╢─│⁸ ─ ∞↑≤™∫≡╟™⁹∕⇔≡⁸∕╣∆╠╙⁸

≢ ≡⇔fi◓₉♬כꜙ♅₈⌐℮╟╢═ ╦∑≡™╢⌐ ⅞⌂™⁹ ─ 9000

ⱷכ♩ꜟ╕≢─ ─ ─ ⌐≈™≡⁸⸗♦ꜟ│ ╟╡╙ ⌂

╩ ⇔≡™╢ 202111⁹ ─ ─ ⌐≈™≡╙ ≢⁸

─⸗♦ꜟ│ ─╒╓2 ╙№∫√ 202105, Spencer 2021⁹ ─ ≢↓─

⌂─≢⁸ ↔≤⌐ ╢≤↕╠⌐ ≤─ │™∫∕℮ ⅝ↄ⌂╢─│◖כfiⱬ

ꜟ♩─ 18⌐ √≤⅔╡≢№╢⁹ 

I.2.6. ⌐⅔↑╢♅ꜙכ♬fi◓─  

╩ ∆╢≤⅝⁸ ─ ₁│⁸⸗♦ꜟ ⌐╟╢ ─◦Ⱶꜙ꜠

╩fiꜛ◦כ ⌐ ≠ↄ ∞≤ ∫≡ ↑ ╣≡™╢⁹∞⅜∂≈│⁸◦Ⱶꜙ꜠כ◦ꜛ

fi│ ╛ ─ ╩∕─╕╕ ⌐ ™√╙─≢│⌂™⁹⸗♦ꜟ⌐│

─№╢Ɽꜝⱷכ♃כ⅜ ↕╣≡⅔╡⁸CO2 ─ ⌐ ⇔≡ ⅜≥─

⌐⌂╢⅛⁸ ╩ ◓fi♬כꜙ♅╠⅜⌂ ↕╣≡™╢⁹↓─↓≤│№╕╡ ─

≢ ╠╣≡↓⌂⅛∫√⅜⁸ ⌐⌂∫≡⁸ ─ ⌂ ⅜ ∆╢╟℮⌐⌂∫√

202309, Mauritsen and Roeckner 2020, Hourdin et al. 2017, Voosen 2016⁹ 

⸗♦ꜟ ⸗♦ꜟ⁸⌂™⇔ ⸗♦ꜟ≤╙™℮⁹ ≢│Global Climate 

Model╕√│General Circulation Model≤™℮⁹™∏╣╙ │ ∂≢GCM≤ ↕╣╢ ≤

│⁸◖fiⱧꜙכ♃כ╩ ∫≡ ◦☻♥ⱶ─◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮╙─≢№╢

19⁹ 

 
 

 

 
 

 

 
 

 

 
 

 

 

Curry et al.2017⁹ 

19 ⸗♦ꜟ─  

GCM⌐│ ⁸ ⁸ ⁸ ⁸ ╩⸗♦ꜟ ⁹╢№⅜ꜟכꜙ☺⸗√⇔ ⸗☺ꜙ

│ꜟכ ⁸ ⁸ ⁸ ─ ╩ ∆╢⁹GCM⌐│╕√⁸ ─ ⁸∕╣⅜

https://agora-web.jp/archives/2053744.html
https://agora-web.jp/archives/2051388.html
https://www.drroyspencer.com/2021/04/an-earth-day-reminder-global-warming-is-only-50-of-what-models-predict/
https://ieei.or.jp/2023/09/sugiyama230914/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019MS002037
https://journals.ametsoc.org/view/journals/bams/98/3/bams-d-15-00135.1.xml
https://www.science.org/doi/10.1126/science.354.6311.401
https://www.thegwpf.org/content/uploads/2017/02/Curry-2017.pdf
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╩≥℮ ┬⅛⁸ ⅜ ≤ ╛ ╩≥℮╛╡≤╡∆╢⅛╩ ∆ ╙№╢⁹ ⸗☺

⁸│ꜟכꜙ ⁸ ⁸ ╛ ⌐╟╢ ⅜⁸ ≤◄Ⱡꜟ◑כ╛ ╩≥℮╛╡≤╡∆╢

⅛╩ ∆╢⁹ ╛ ─ꜟ♦⸗⁹╢№╙ꜟכꜙ☺⸗─ ─ ─fi♩כꜙ♬⁸│

╛ ≤™∫√ ⌐ ≠™≡™╢⅜⁸ ⱪ꜡☿☻─ ⌐│⁸

⌐ ≠⅛⌂™ ╙№╢⁹ 

◖fiⱧꜙכ♃כ≢↓℮⇔√ ╩ ↄ√╘⁸GCM│ ⁸ ⁸ ╩ ─◓ꜞ

♇♪⌐ ╡ ↑╢⁹∕⇔≡◓ꜞ♇♪─∕╣∙╣─☿ꜟ↔≤⌐ ⅜ ↕╣╢⁹↓╣⅜◦

Ⱶꜙ꜠כ◦ꜛfi ─ ☻♥♇ⱪ⌐≈™≡ ╡ ↕╣╢⁹◓ꜞ♇♪≤☿ꜟ─ ⅜⁸⸗♦ꜟ

─ ╩ ╘╢⁹GCM≢ ⌂ │⁸ 25ï300km⁸ │1km⁸

☻♥♇ⱪ│30↔≤≢№╢⅜⁸↓╣│ ₁ ↄ⌂∫≡™╢⁹ 

≤│™ⅎ⁸⸗♦ꜟ─ ה │ ─ ≤ ═╢≤⅛⌂╡ ™⁹∕⇔

≡⁸ ⌂ⱪ꜡☿☻ √≤ⅎ┌ ─ ╛ ─ │⸗♦ꜟ─ ╟╡ ↕™ ≢

↓╢⁹↓℮⇔√◓ꜞ♇♪─◘▬☼ ─ ה ⌂ⱪ꜡☿☻│⁸ ─ⱪ꜡☿☻╩

⇔╟℮≤∆╢⁸ ≤ ⌂ ≢ ↕╣╢⁹∕╣│ ⌐ ≠™√╡⁸╙∫≤ ⌂

ⱪ꜡☿☻⸗♦ꜟ⅛╠ ⅛╣√╡∆╢╙─≢№╢⁹⸗♦ꜟ≢│ ↄ─Ɽꜝⱷכ♃כ⅜ ↕

╣╢⅜⁸∕─Ɽꜝⱷ⁸│כ♃כ ─ ≤ ⸗♦ꜟ─ ╩ כꜙ♅₈⌐╘√╢↑≠

♬fi◓₉↕╣╢⁹ 

GCM≢ ╦╣╢ │⁸ ⌐⅔↑╢ ה ⱪ꜡☿☻─ ≢⇔⅛⌂ↄ⁸↓

℮⇔√ ─ │≥℮⇔≡╙ ⌐⌂╢⁹↓─ │⁸ⱪ꜡☿☻⅜ ⌐╟ↄ ⅛∫≡

™⌂⅛∫√╡⁸ ⅜♃כ♦ ⇔≡™√╡⁸◖fiⱧꜙכ♃כ─ ⌐ ⅜№∫√╡

∆╢√╘≢№╢⁹ 

fi◓⌐≈™≡⁸♬כꜙ♅─ꜟ♦⸗ │№╕╡ ─ ≢ ∫≡↓⌂⅛∫√⅜⁸ ⌐

⌂∫≡⁸↓─ ─ ⌂ ─ √∟⅜⁸∕─ ⌐≈™≡ ∆╢╟℮⌐⌂∫

√⁹2016⁸ ◘▬◄fi☻ ≢⁸₈ ⁸Ⱪꜝ♇◒Ⱳ♇◒☻╩ ™≡ ⌐⅛

↑╢₉≤™℮ ⅜ ↕╣√ Voosen 2016⁹♪▬♠─ⱴ♇◒☻הⱪꜝfi◒ ⁸

─ ⌂≥⁸ ⸗♦ꜟ ⌐⅔™≡ ╙ ⌂ ─ √

∟─ ⌐ ≠ↄ╙─≢⁸ │ ─≤⅔╡≢№╢⁹ 

℮™≥fi◓₉♬כꜙ♅₈ ה ⅜ ⸗♦ꜟ ⌐ ∆╢⁹ 

ꜟ♦⸗ ה ↑∞╢⅝≢╩◓fi♬כꜙ♅│ ─Ɽꜝⱷכ♃כ─ ⌐ ⇔╟℮

≤ ∆╢⅜⁸ ℮╟℮⌐ ╠∆↓≤│╕∏≢⅝⌂™⁹ 

│◓fi♬כꜙ♅ ה ≢╙№╢⅜⁸ art≢╙№╢⁹₈∕╣│⁸ ─ ™ ╩

∆╢╟℮⌂╙─≢№╢₉⁹ 

fi◓↕╣≡™╢₉⁹♬כꜙ♅⅜ꜟ♦⸗─≡═∆₈ ה ⅜ ╘╢⅛ ⅛⌐⅛⅛╦╠∏⁸

╒╓∆═≡─⸗♦ꜟ│ 20 ─ ╩ ╣↕◓fi♬כꜙ♅⌐℮╟╢∆

≡™╢⁹ 

≡™≈⌐◓fi♬כꜙ♅ ה ╢↓≤│ ™ ♃Ⱪ⁸│╣⧵⁹√∫∞כ ─↓≤╩ ╢≤

https://www.science.org/doi/10.1126/science.354.6311.401
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₈ ⌐ ⌂ ₁⌐ ↑ ╕╣╢₉≤─ ╣⌐╟╢╙─∞∫√⁹ 

⇔⅛⇔ ─ ⌐℮╟─≤╩◓fi♬כꜙ♅⁸│∟√ ∫√─⅛⁸∕─ ⅝╩ ∆

╢↓≤⅜ ≤ ⅎ√⁹ │3≈≢⁸ 

╩ ה ╘╢↓≤│⸗♦ꜟ─ ⌐ ⌐ ≈⁹ 

─ ה ⌐≤∫≡⁸⸗♦ꜟ─ ⅜ⱪ꜡☿☻─ ⌐╟╢╙─⌂─⅛⁸

╩⅛─⌂™∑─◓fi♬כꜙ♅ ╢↓≤│ ≢№╢⁹ 

─ꜟ♦⸗ ה │ ⌐ ─◓fi♬כꜙ♅⁸╠⅛╢╣↕ ╩ ╠⅛⌐⇔√╒℮

⅜╟™⁸ 

≤™∫√↓≤≢№╢⁹ 

─◓fi♬כꜙ♅ ⌐≈™≡ ╙ ⌂ ╩ ⇔╟℮⁹♪▬♠─ⱴ♇◒☻הⱪꜝfi◒

─⸗♦ꜟ⌐│⁸ ─ ⌐ ∆╢₈ ⅝ ╖₉─Ɽꜝⱷכ♃כ⅜№∫√ 20⁹↓

─Ɽꜝⱷכ♃כ─ ≢⁸ ⅛╠ ╩ ⅝ ╕∏ ⅜ ↄ ∆╢ ⅛⁸

⅛╠ ╩ ⅝ ╗─≢ ⅜ ⇔⌂™ ⅛⁸ ╣⅛─⸗♦ꜟ⌐⌂╢⁹↓─Ɽꜝⱷכ♃

│כ ╛ ≢ ⌐ ╩ ╢↓≤⅜≢⅝∏⁸ ⌐ ⅜№╢╙─∞∫√⁹ 

 
 

 

 
 

 

Mauritsen and Roeckner

2020╩ ⌐ ╩

⁹ 

20 ─ ⌐ ∆

╢₈ ⅝ ╖₉─Ɽꜝ

ⱷכ♃כ─  

 

ⱪ│⁸כꜟ◓─↓ ─ ≢│₈ ₉≤⇔≡3.5≤⇔≡™√ 21─Ᵽכ☺ꜛ

fi 1 19⁹≤↓╤⅜∕─ ⁸⸗♦ꜟ⌐⅔↑╢ ─ⱪ꜡☿☻╩ ⇔√≤↓╤⁸ ⅜∕

╣╕≢─ 3.5⅛╠ 7.0ↄ⌐ ⇔≡⇔╕∫√⁹∕↓≢≥℮⇔√⅛≤™℮≤⁸ ─

─ ─Ɽꜝⱷכꜙ♅₈╩כ♃כ♬fi◓₉⇔≡ ╩ 10 ⅎ≡⁸ ╩ 3 ↄ⌐

→√ 21─Ᵽכ☺ꜛfi2⁹ ⌐╙ ₁⌂Ɽꜝⱷכ♃כ╩ ⇔≡ ↄ─Ᵽכ☺ꜛfi─⸗

♦ꜟ╩ ╡⁸ ⌐ 21─Ᵽכ☺ꜛfi3⅜ ─ ≤⇔≡ ↕╣√⁹↓─ ⌐⅔™

≡│⁸ ╩3 ⌐∆╢↓≤╩│∫⅝╡≤ ╩◓fi♬כꜙ♅≡⇔⌐ ∫√≤™℮⁹ 

 
19 ₈ ₉≤│⁸CO2 ⅜ ─280 ppm⅛╠560 ppm⌐ ⇔√ ─ ⌐⅔↑╢ ─

≢№╢⁹ ⸗♦ꜟ─CO2 ⌐ ∆╢ ╩ ≠↑╢ ≤⇔≡╟ↄ ↕╣╢⁹ 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019MS002037
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Mauritsen and Roeckner 2020

╩ ⌐ ⁹ 

21 ♬כꜙ♅─ꜟ♦⸗

fi◓ 

IPCC ≢│⁸20 ⌐ ↕╣√ ─ ≤⁸⸗♦ꜟ⅜ ∆

●☻⌐╟╢ ⅜ ⇔√≤⇔≡™╢ IPCC 2023⁹↓─↓≤│⁸ ─ ⅜

●☻≢№╢↓≤─ ≤⇔≡ ↕╣╢⁹⇔⅛⇔↓╣∞↑≢│⁸ ↕╣√ ─

─ ⅜ ●☻⌐╟╢╙─∞≤™℮ ⌐│⁸ ⌐ ∫≡⌂╠⌂™⁹⸗♦ꜟ

│⁸ ⅜ ≡∫╟⌐◓fi♬כꜙ♅≥∞─╙╢╟⌐☻● ⅎ ╕╣≡™╢∞↑

─ ⅜№╢⅛╠≢№╢⁹ ─≤↓╤⁸20 ⌐ ⅝√ ─ ⌐│⁸

●☻ ─ ⌂℮╟─ꜛ♬כ♬ꜟ◄ ╛ ─ ╛⁸

─ ⌐╟╢ ⅜ ⅝⅛∫√─⅛╙⇔╣⌂™⁹∕╣⌐⁸ ─ ⌐│

─ ╙ ╕╣≡™╢ Soon et al. 2023⁹∕℮∆╢≤⁸∕╣⌐♅ꜙכ♬fi◓⇔√⸗♦ꜟ≢

│⁸ ●☻⌐╟╢ ─ │ ↕╣≡™√─⅛╙⇔╣⌂™⁹ 

─ꜟ♦⸗√╣↕◓fi♬כꜙ♅⌐℮╟─↓ ╩≥℮ fi◓│⁸♬כꜙ♅⁹⅛╢∆

╛ ─♃כ♦ ╙ ™≤│™ⅎ⁸ ⌂ ⌐♃כ♦ ∆╢╟℮⌐⸗♦ꜟ

⅜ ↕╣√ ∞≤ ∆╣┌⁸∕─ ⌐≈™≡╙⁸ ≢ ⌐♃כ♦╢⅝≢ ≠™

√⁸ ╩ ↄ⇔√ ∞⁸≤ ∂╢↓≤╙≢⅝╟℮⁹ 

⇔⅛⇔∕─ ≢⁸ ─◓fi♬כꜙ♅⅜ ⌂ ⌐⌂∫≡™≡⁸⇔⅛╙∕─ ⅜

⌐◓fi♬כꜙ♅ ⅝ↄ ⇔≡ ↕╣╢↓≤⌐│⁸⅔⅔™⌐ ⅜ ≢№╢⁹

│21 ─ ⌐ ⌐ ∆╢ ╙ ⌂ ≢№╢⁹ ⅎ≡⁸ ⌐≈™

≡™ↄ╠ ╦∑√≤↓╤≢⁸ ⌐≈™≡─ ⅜№√╢ ⌐│⌂╠⌂™⁹ ⌐

₈ ₉⌐ ∫≡⇔╕∫≡™╢ ⅜№╢⁹ 

─ ⌐◓fi♬כꜙ♅fi│⁸♬כ◒הⱩfiכ▫♥☻ ≠ↄ │⁸ ≢№╢⁸≤

⇔≡™╢ Koonin 2021⁹∕↓╕≢ ╦∏≤╙⁸ ⌐ ╦╣╢↓≤╩ ╡⌂⅜╠⁸

─◓fi♬כꜙ♅ ╩ ╠⅛⌐∆╢↓≤⌂ↄ◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ∆╢↓≤

│⁸ ≤ ─ ≤⇔≡ ≤│ ™ ™⁹ ─◓fi♬כꜙ♅│ ╩╙∫≤╟ↄ

∆═⅝≢№╢⇔⁸ ─◓fi♬כꜙ♅│ ╩╟ↄ ⇔√ ≢ ℮═⅝≢№╢⁹ 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019MS002037
https://www.data.jma.go.jp/cpdinfo/ipcc/ar6/IPCC_AR6_WGI_TS_JP.pdf
https://doi.org/10.3390/cli11090179
https://benbellabooks.com/shop/unsettled/
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I.2.7. ⌐│ ─ ⌂≥ ⅝⌂™ 

₈ ─ │ ⌐ ⇔≡⅔╡⁸ │ ≢№╢⁹ ─

│ 1.5 ⌐ ⅎ⌡┌⌂╠∏⁸∕─√╘⌐│ ●☻ ╩ 2030⌐ ⁸2050

⌐│♀꜡⌐⇔⌂↑╣┌⌂╠⌂™₉⁹↓╣│ ─ ─♫ꜝ♥▫Ⱪ ╡ ≢

№╢⁹ ≢│I.2.10╕≢─4≈─ ⌐╦√╡⁸↓─♫ꜝ♥▫Ⱪ⌐ ⇔≡ ∆╢⁹ 

╕∏ ≢│⁸₈ ◦☻♥ⱶ⌐│♥▫♇Ⱨfi◓ⱳ▬fi♩≤ ┌╣╢ ─ ⅜

№╡⁸ ⅜ ─1.5╩ ⅎ╢≤ ⅜ ⇔ ╘⁸ ₁─ ≢│◖fi♩꜡

ꜟכ ⌂ ⅜ ╣╢₉≤™℮ ⌐ ⇔≡⁸ ─ ⅛╠ ∆╢20⁹ 

∆╢ │⁸ ⌐ ∆╢ ─ⱨ▫כ♪Ᵽ♇◒≢ ↓╢⁹√≤ⅎ┌ ⌐

╟╢ ≤ ⌂≥⅜ ≢№╢⁹ ⅜ ⅜╢≤ ⅜ ⅎ╢⁹≈╕╡⁸

⅜ ≤⌂╡ ⅜ ⅎ╢⁹∆╢≤ ─ ─ ⅜ ≤⌂∫≡

⅜ ⅜╢⁹≈╕╡ ≤ ≡⇔⌂╩ⱪכꜟ⅜ ╡⌂ↄ ⅜ ∆╢↓≤⌐⌂╢⁹↓╣⅜

≢№╢⁹♥▫♇Ⱨfi◓ⱳ▬fi♩≤│⁸ ⸗♦ꜟ⌐ ╕╣╢ ⅜ⱪכꜟ─

╡ ⇔≡ ∆╢ ─↓≤≢№╢⁹↓─ ╩ ⅎ╢≤⁸ ⅜ ─ꜟ

≢ⱪכ ╕≢ ∆╢⁸≤™℮ ⌐⌂╢⁹ 

⇔⅛⇔⁸ ≢│∕─╟℮⌂ │ ↓╠⌂™⁹⌂−∞╤℮⅛⁹ ─ │

№╢ ⌐⅔↑╢ ⁸ ⁸ ⌂≥ ─ 30 ─ ⅛

╠─ ╣ ≢ ∆╢↓≤⅜≢⅝╢⁹↓─ ╣ ╩ ≤∆╢≤⁸ ≢№╢ ─ │

⌐ ⇔≡╙⁸ ─ 2 ≢№╢ ⅜ ╩ⱪכꜟ─ ⇔≡

⌐╟╢ ╩ ╘⁸ ↕∑╢─≢№╢⁹ 

╙℮ ⇔ ─ ─ ⌐ ⇔≡ ⇔╟℮⁹ │ ⌂─≢⁸√≤ⅎ

⌂≥─ ⅜ ⌐ ≢╙⁸ ╣─ ⌐ ╠⅞⅜ ∆╢⁹↓╣│ ─ ≤

┌╣╢╙─≢⁸ ⅛≈ ⌐ ∂√ ⌐╟╡ ⅜ ↕╣⁸ ⌂

╩ ≡ ╛ ⅜ ↕╣╢ ⌐╟╢ ⁹↓℮⇔≡ ⌐ ∂√ ╠⅞

│◄Ⱡꜟ◑כ─ ≤≤╙⌐ ↕╣⁸ ≤⇔≡ │ ┘ ┼≤ ⅛℮⁹↓─╟℮⌂

ⱪ꜡☿☻⅜ ╡ ↕╣≡™╢─≢№╢⁹ ─ │ ⌐ ↕╣╢⅜⁸↓─╝

╠⅞⅜ ∆╢↓≤│⌂™⁹ ∏ ⌐ ∫≡ↄ╢⁹ 

√∞⁸ ⌂ ⸗♦ꜟ≢│⁸ ─♃▬ⱶ☻♥♇ⱪ⌐╟╡╝╠⅞⅜ ⇔⁸⸗♦

ꜟ─ ⅜ ⌐⌂╢↓≤⅜№╢⁹╕↕⌐ ─ ≢№╢⁹∕↓≢⸗♦ꜟ │

╛ fi◓⇔⁸♬כꜙ♅╩ ╟™ ─ ⌐ ⇔≡ ⅜ ⸗♦

ꜟ ≢ ⇔⌂™╟℮⌐∆╢⁹⸗♦ꜟ │⁸ ≢≥↓╢∆◓fi♬כꜙ♅╩

─ ╩ ⇔≡™╢⌐ ⅞⌂™─≢№╢ │≥◓fi♬כꜙ♅ ⅛⌐≈™≡│ I.2.6╩

⁹ 

 
20 ⌂⅔♥▫♇Ⱨfi◓ⱳ▬fi♩⌐≈™≡│⁸◓ꜞכfiꜝfi♪ ─ ╛▪ⱴ♂fi─ ⌂≥⁸ ─ⱷ◌♬☼ⱶ⌐≈

™≡─ ╙№╢⅜⁸╛│╡♥▫♇Ⱨfi◓ⱳ▬fi♩─ ⅜ ↕╣╢⁹ ⇔ↄ│◦כⱣהכ꞉fi 2025╩ ⁹ 

https://ieei.or.jp/2025/06/seaver-ted_20250606/
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IPCC ⌐╟╢≤ ≢ ∂╢ ─ │ 0.1 ≢№╡⁸

⌐ ⇔⌂™≤╖⌂↕╣≡™╢⁹√∞⇔⁸↓─0.1│⸗♦ꜟ ≢ ↕╣╢ ─↓≤

≢№╡⁸ ⌐╟╢ │⌂™─≢ ⌐ ≢№╢⁹ │ ─ │⁸

╛ꜛ♬כ♬ꜟ◄ ⌐ ↕╣╢╟℮⌐╙∫≤ ⅝™≤ ⅎ≡™╢⁹ ─1.5─♥

▫♇Ⱨfi◓ⱳ▬fi♩╙ ⌐ ⌂⸗♦ꜟ ⌂─≢ ⅜⌂™⁹ 

↕╠⌐ ≢ ∆═⅝↓≤≤⇔≡⁸ ⌐│ ╟╡↕╠⌐ ⌂☻♥ⱨ□fiהⱲ

ꜟ♠ⱴfi─ ⅜№╢⁹↓─ │⁸ ⅜ ∆╢◄Ⱡꜟ◑כ─ ⅜∕─ ─4

⌐ ∆╢≤™℮╙─≢⁸ ⅛╠ ┼─ ╙↓─ ⌐ ℮⁹∆⌂╦∟⁸ ╛

─ ⅜╦∏⅛⌐ ∆╢∞↑≢╙⁸ ↕╣╢ ◄Ⱡꜟ◑כ│ ⇔⁸ ≤⇔≡

⌂ ─ⱨ▫כ♪Ᵽ♇◒ ⌂ ⅜ ↄ⁹ ⌂ ≢│ ─2 ≢Ⱪ꜠

2⌐╠↕─⧵│╣↓⁸⅜√∫⅛⅛⅜◐כ ─4 ≢Ⱪ꜠⁹╢⌂⌐≥↓╢⅛⅛⅜◐כ 

⅜♥▫♇Ⱨfi◓ⱳ▬fi♩╩ ⅎ╢≤ ∆╢⁸⌂≥≤™℮ │ ⇔≢№╢⁹

◦☻♥ⱶ⌐│ ⌂ ⱪ꜡☿☻⅜ ⇔≡™╢─≢ │ ╕╢─≢№╢⁹

─╝╠⅞≤⇔≡ ∆╢ │ ₁№╣≥╙⁸ ⌂ ⅜∕─╕╕

∆╢↓≤│⌂™⁹ ⅜ 1 ╒╓ ∞∫√ ⌐│⁸↓─╟℮⌂ ◦☻

♥ⱶ─ ⅜№╢⁹ ⅜ ⇔√ 2 │ ╟╡ 13╙ ⅜ ⅛∫√⅜⁸ ∆

╢↓≤│⌂⅛∫√⁹╦∏⅛1.5─ ≢ ∆╢⌂≥⁸№╡ⅎ⌂™ ⌂─∞⁹ │⁸

⅜ ⇔≡ ─╟℮⌐⌂╢⁸≤™℮╟℮⌂ ─⌂™ ⇔⌐ ⇔≡⁸ ⅜

─ ↄ─ √∟⅜ ⇔√╕╕ ─ ╩ →⌂™↓≤≢№╢⁹ ─ ≢⁸◖fi☿

fi◘☻─ ─╙≤⌐ ─ ⅜ ↕╣≡™╢─∞⁹ 

I.2.8. ─ │ ⅛ 

⌐⁸↓╣╕≢─ ─ ⅜ √⇔≡ ⌂╙─≢№∫√─⅛╩ ∆╢⁹

≤│⁸ ≢ ∂╢ ╩ ∆─⅜™╕─ ─ ─╟℮≢№╢⁹ │

≤│ ╦∏⌐ ≤ ┬╟℮⌐⌂∫√⅜⁸ ─ ⌐│⁸ ≢│⌂

™ ⅜ ╕╣≡™╢⁹↓↓≢™℮ ≤⇔≡│⁸ ה ה ╛ ⌂≥⅛

╠ ╢ ◦☻♥ⱶ─ ╛⁸ ─ ⌐╟╢▪ꜟⱬ♪ ─ ⁸

─ ⌂≥⅜ ⌐ ⅜╢⁹ ─╝╠⅞⌐╟╢ ╙ ≢№╢⁹

⌐│ ─ ─ ⌐ ∏ ⅜ ╕╣≡™╢⁹⇔√⅜∫≡⁸ ─ ─

╩ ℮ ⌐│⁸ ─ ⌐╟╢ CO2 ≤│ ⌂ ╩ ⇔ ™≡

ⅎ╢ ⅜№╢⁹↓─ ≈⅜ ⇔ↄ ↕╣⌂™≤⁸ ≤ ⇔≡ ⌂

╩ ╢↓≤⌐⌂╢⁹ 

IPCC ⌐╟╢≤⁸ ─ │∕─╒≤╪≥⅜ ⌐╟∫≡ ⅝ ↓↕╣≡™

╢≤⁸№√⅛╙ ─╟℮⌐ ╠╣≡™╢⅜⁸ ≢⅝⌂™ │№ↄ╕≢ ⌐ ⅞

⌂™⁹ │ ⌂ↄ≤╙⁸↓─ ─ │ ⌐╟╢╙─≤ ⅎ≡™╢⁹
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─ │≥↓╕≢⅜ ⌂─⅛╩⁸100≤ 1000─♃▬ⱶ☻Ɽfi≢ ⇔

≡╖╟℮⁹ 

 
 

 

 
 

 

 
 

 

 
 

Akasofu and 

Tanaka2018⁹ 

 

 

22 ♩

꜠fi♪⌐ ⌂

╢ ≤

IPCC ⸗♦

ꜟ⌐╟╢

 

IPCC⅜ ↕╣√1990 │⁸1880⅛╠2000 ─ ─ ⅜⁸

♪fi꜠♩כ▪♬ꜞ⌂ ⌐⁸∕↓⅛╠─ ⅜ ╦∫√╙─≤⇔≡ ↕╣√ 

Akasofu and Tanaka 2018⁹ ╩ ╢≤⁸ 0.5 ⌐♪fi꜠♩כ▪♬ꜞ─100/ 60─

⅜ ⌂∫≡™╢ 22⁹1940 ⌐ ⌂ ⅜№╡⁸1970╕≢│ ⅜

⇔⁸∕─ 2000╕≢ ⇔≡™╢⁹↓─1970⅛╠2000╕≢─ ⌂

╩ ⸗♦ꜟ⌐╟∫≡ ∆╢√╘⌐⁸CO2─ ⌐╟╢ ⅜⸗♦ꜟ⌐ ╖ ╕

╣⁸ ≤ ∆╢↓≤⅜ ↕╣√⁹ ⌐│ ≤ ∆╢╟℮⌐ כꜙ♅⌐ꜟ♦⸗╙

♬fi◓╩ ⇔≡ ⇔√ ≢№╢⁹↓─ ─ │ ⌐ ⇔≡™╢√╘⁸

⸗♦ꜟ⌐╟╢ │ ≢6.8 /100≤™℮ ⅜│∂⅝ ↕╣≡╢⁹↓─╟℮⌂

⅝⌂ │™≈─ ⌐⅛ ≤↕╣√⅜⁸ │ ⌐ ╦╣√⁹ 

↓─1970 ─ ⌂ ─ Ɽ♃כfi╩ ⌐╟∫≡ ═√ Ohashi and 

Tanaka2010⌐╟╢≤⁸ ↕╣╢ ─ 1 │ ≤™℮ ≢ ∂

≡™╢⁹⇔⅛⇔IPCC ⌐№╢╒╓∆═≡─ ⸗♦ꜟ≢│⁸ ─CO2─

─ ≢ fi◓↕╣≡⅔╡⁸♬כꜙ♅⅜ ≢№╢ │ 2 ⌐ ╠

╣╢≤™℮ ⅜ ↕╣≡™╢ 23⁹↓─ │◌○☻ ⌐ ⇔⸗♦ꜟ≢│

≢⅝⌂™─≢⁸ ─╒╓∆═≡⅜ ─ CO2⌐╟╢ ↕◓fi♬כꜙ♅≢

╣√ ≢№╢⁹↓─╟℮⌂⸗♦ꜟ≢│ ⅜ ≢ ∂≡™╢≤™℮ ⌐⌂╢

─│ ≢№╢⁹↓╣│ ⸗♦ꜟ─ ⅜ ∆╢ ⌂ⱨ▼▬◒⌂─∞⁹ ─

⸗♦ꜟ│ ≤ ═≡ ⌐ ↕╣≡™╢⅜⁸ ─ ⸗♦ꜟ⅜ ⌐

│≥↓√⇔◓fi♬כꜙ♅╩ ≢№╢⁹ 

https://tsukuba.repo.nii.ac.jp/record/48734/files/TGS_14-1.pdf
https://tsukuba.repo.nii.ac.jp/record/48734/files/TGS_14-1.pdf
https://www.jstage.jst.go.jp/article/sola/6A/SpecialEdition/6A_SpecialEdition_1/_pdf
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Tanaka (2025) CO2 Coalition 

News Oct. 2025⁹ 

 

 

23 ⸗♦ꜟ≤

╢╟⌐♃כ♦ ─

─  

∕─ 2000⌐⌂╢≤⁸ ⸗♦ꜟ │CO2─ ≤ ∆╢╟℮⌐ ⌂ ╩

∆╢─⌐ ⇔⁸ │ 15╙─ ⁸ ⅜ ⇔√√╘⁸ ≤⸗♦ꜟ

⅜ ⅝ↄ ∆╢╟℮⌐⌂∫√⁹Ɫ▬◄▬♃☻≤ ┌╣╢ ─ ⅜ ╕∫√─≢№

╢⁹↓─Ɫ▬◄▬♃☻≤™℮ ╩ ∆╢√╘⌐⁸CO2─ ≤│ ⌂ ─

⅜ ╩ ⇔ →╢ ⌐ ™√⁸≤ ⅜ ∆╢╟℮⌐⌂∫√⁹ ⌐

∆╢ CO2─ ≢ ⅜ ↓∫√≤⇔≡⁸ ⅜ ⌐ ↄ√

╘ ⅜ ╕∫√─∞≤∆╢≤⁸ ─☻Ⱨכ♪≤ ─ ⅝↕│ ≤⌂

╢⁹↓╣⌐╟╡⁸ ─ │ ≢№╢≤ ⅎ╠╣╢╟℮⌐⌂∫√⁹ 

↓─ ⌐│⁸ │ ⌐ ↓╢≤™℮ │ ╩ ⇔⁸ꜞ ⌐♪fi꜠♩כ▪♬ 60

─ ⅜ ⌂∫≡™╢≤─ ⅜⌂↕╣╢╟℮⌐⌂∫√⁹╙⇔⁸↓─ ⅜ ⇔

↑╣┌⁸Ɫ▬◄▬♃☻ ─ 1970⅛╠ 2000╕≢─ ⌂ ─ │ ≢

№╡⁸↓─ ╢╟⌐ꜟ♦⸗√╣↕◓fi♬כꜙ♅≢ ⅜ ⌐⌂╢─│

≢№╢ Christy 2017⁹↓─ ╩ ╩♪fi꜠♩כ▪♬ꜞ√⇔ ∆╢≤⁸2100╕

≢─ 100№√╡ 1 ─ ⅜ ↕╣╢⁹ │↓╣╩ ꜝ▬fi≤ ╪≢™╢⁹ 

Ɫ▬◄▬♃☻─ ꜛ♬כ♬ꜟ◄│⌐⁸2015 ↓╣╙ ⅜ ⇔ ⅜

⇔√⅜⁸∕─ │ ⅜∫√⁹∕⇔≡20237 ⌐│ ┘ ⅜ ⅝ↄ ⇔√⅜⁸↓─

│ ╛⅛⌐ ∆╢ ≢│⌂™↓≤│ ⅛≢№╢⁹ ⌐╟╢≤2025

3 ⌐│╒╓ ⇔≡™╢⁹ ─Ⱨכ◒ ⌐│ ⅜ ⌐ ∫√⅜⁸

⌐╟∫≡ ↕╣≡™╢⁹╟∫≡⁸ │♪fi꜠♩כ▪♬ꜞ╢╟⌐ ⅝ ⅝ 1 /100⌂

─∞⁹ 

↓↓╕≢│⁸ ⌂ↄ≤╙ꜞ♬▪כ♩꜠fi♪│ ─ ≤─ ≢ ╩ ╘≡⅝

≢ꜟכ◔☻fi♪≢↕ⅎ╙1000꜠♩כ▪♬ꜞ─↓⁸⅜√ ↓╢ ─ ≢№╢≤─

⅜№╢ Akasofu and Tanaka 2018⁹↓─ ⁸ ⌐ ╘╢ ─ │ ≢

│⌂ↄ╒╓∆═≡≤⌂╡⁸CO2⌐╟╢ ─ │ ≢⅝╢ ⌐⌂╢⁹ 

https://co2coalition.org/news/climate-change-the-greatest-con-job-ever-u-n-speech-by-trump/
https://science.house.gov/_cache/files/5/6/56b2c90e-acc2-4cab-bb10-a510d3cb43ac/AD54FE912F5E3094C8B391DA314D1E4C.hhrg-115-sy-wstate-jchristy-20170329.pdf
https://tsukuba.repo.nii.ac.jp/record/48734/files/TGS_14-1.pdf
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─ ⌂ ⌐╟╢ ⸗♦ꜟ╩ 1000⌐╦√╡ ╠∑√ ⌐╟╢≤⁸

↓─ ─ │╒╓ ≤⌂╢  2024⁹↓↓≢ │ ≤ ↕╣≡⅔╡

I.2.9⁸ ╩ ⅝ ↓∆ⱷ◌♬☼ⱶ⅜ ╖ ╕╣≡™⌂™ ∫≡™⌂™ ─

≢⁸ ─ ╠⅞≤⇔≡ ∆╢ ╩ ↑┌⁸ │ ∑∏⁸♩꜠fi♪╙⌂

™⁹ ⁸ ↕╣√ │0.7 /100─ ≢ ∂≡™╢⁹↓─ │⸗♦ꜟ─

≢│ ≢⅝⌂™─≢⁸↓─ │ ─ ♬כꜙ♅╩ꜟ♦⸗≡∫╟⌐

fi◓∆╢↓≤⌐⌂╢⁹╟∫≡⁸↓─ │╒╓100 ─ ≤↕╣╢↓≤│

⌐╙ ™21⁹ 

⇔⅛⇔⁸IPCC5 ⌐№╢ ≢│⁸ 1000⌐│ ─ ⅜№╡⁸

1500ï1800↓╤⌐│ ⅜№∫√≤↕╣⁸ 200 │↓─ ⅛╠─ ╡≢⁸

0.5 ≢♪fi꜠♩כ▪♬ꜞ─100/ │ ⇔≡™╢⁹CO2─ ⅜ ⌐ ∆╢─│

≢№╡⁸ 1000─ │ ≢│⌂™─≢ ≢№╢⁹

⸗♦ꜟ≢│⁸↓─ ─1000─ ╩ ≢⅝⌂™─≢⁸♩꜠fi♪─⌂™╒

╓ ─ ⌐⇔⅛⌂╠⌂™─≢№╢⁹╙⇔⁸ ⌐╟╢ 1000─ ⅝⌂

⅜ ─ ≤⇔≡ ↕╣⁸ ─0.5 ╙♪fi꜠♩כ▪♬ꜞ─100/

≢ ↕╣√≤∆╢≤ I.2.9⁸ ⌐∕─ ╩ ╘√ ⸗♦ꜟ ─ │

╣≤⌂╢⁹ 

↓─╟℮⌐⁸ │™╕∞⌐ ≢№╡⁸ ≢⅝⌂™─≢ ≢│⌂™⁹≈

╕╡⁸ ≢⅝⌂™⸗♦ꜟ │⁸ ⇔√ ⌐ ⅞⌂™─≢№╢⁹ 

I.2.9. ⅜ ≤│ ⌐ ⅞⌂™ 

↓─ ≢│⁸₈ ─ ₉╩╙√╠∆ ─ ≢22⁸ ⌂ ─ ≈≢№╢

⌐≈™≡ ∂╟℮⁹ ─ ⸗♦ꜟ╩ 1000⌐╦√╡ ╠∑√

⌐╟╢≤⁸↓─ ─ │╒╓ ≤⌂╡⁸ ─ ≤⇔≡─╝╠⅞⅜

0.1─ ≢ ╠╣╢⁹╝╠⅞─ │⸗♦ꜟ↔≤⌐ ⌂╢⅜⁸↓↓⅛╠

⌐╟╢ │ ₁0.1 ≢№╢≤ ↕╣≡™╢⁹↓─1000─

≢│ │ ≤⇔≡ ╖ ╕╣≡™╢⁹ 1000─ TSI─

│⌂™─≢⁸ ≤⇔≡ ╙╠⇔™ ╩ ≢ ╣≡™╢⁹ ⌂™ ≢│№╢⅜⁸↓

↓⌐ ⌂ ⅜№╢↓≤⅜ Soon et al.2023≢ ↕╣√⁹ 

╠│ ╘⌐⁸0.89 /100≤™℮ ↕╣╢ ─ ♩꜠fi♪⅛╠ⱥכ♩▪▬ꜝ

fi♪─ ╩ ⇔ ↄ≤⁸∕─♩꜠fi♪│ 0.55 /100⌐ ↕╣╢⁹≈╕╡ ─ 4

ↄ│ⱥכ♩▪▬ꜝfi♪─ ≢№╢↓≤╩ ⇔√⁹ ⌐⁸ ⌐ ⅝ↄ ∆╢

╩ ⇔⁸↓─ ─ ≢ ∂╢ ─ ⅜⁸ ─ⱥכ♩▪▬ꜝfi♪─

 
21 ⌂⅔⁸ ─ │100≢ ⇔√0.7╛200≢ ⇔√0.5⌂≥⁸ ⇔√ ⌐╟╡ ⌂╢─≢ ⅜

≢№╢⁹ 
22 ↓↓≢₈ ─ ₉≤∆╢─│⁸ │ ╩ ╕⌂™ ─ ≤ ↕╣╢√╘≢№╢⁹ 

https://tkj.jp/book/?cd=TD055491
https://doi.org/10.3390/cli11090179
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╩ ⇔ ™√ ≤╒╓ ∆╢↓≤⅛╠⁸ ─ ♩꜠fi♪⅜ ≢

≢№╢↓≤╩ ⇔√⁹ 

│ ≤⇔≡⸗♦ꜟ⌐ ╖ ╕╣╢↓≤⅜ ™⅜⁸↓╣│ ≢№╡ ≤│

╠⌂™⁹ ⁸ ─ │ ₁ ⇔≡™╢⁹1978 ─ ╩♃כ♦─

╢≤⁸ ⌐Nimbus-7 ⅜ ⇔√ │1372 W/m2∞∫√╙─⅜2023⌐│1361 W/m2

⌐ ⇔≡⅔╡⁸ ─ ─ ⌐│ 10 W/m2╙─ Ᵽ▬▪☻⅜№╢⁹∕↓≢

≤⇔≡↓─Ᵽ▬▪☻╩ ⇔⁸ ─♃כ♦ ╩ ∆╢⁹∆╢≤ ─

11 ─ ⅜ ╠⅛⌐ ↕╣╢ ≢⁸ ─♃כ♦ ♩꜠fi♪│⌂ↄ⌂╢⁹

↓╣│ Ᵽ▬▪☻⅜⌂™╙─≤ ⇔√─≢ ≢№╢⅜⁸ ≤│ ╠⌂™⁹

│ ≢№╢≤™℮ ⅜ ↕╣≡™╢─∞⁹ ─ ─ ⌂

│ ⅛╠⌂™─≢⁸ ⸗♦ꜟ│ ≢╙ ─ ≢╙↓─ │ ≤

⇔≡⸗♦ꜟ⌐ ⇔≡⅝√⁹⇔⅛⇔⁸ ╩ ≤∆╢ │⌂ↄ⁸№ↄ╕≢

≢№╡⁸ │ ⌐│ ∆╢⁹  

≢ ⇔√╟℮⌐ 11 ∆╠ ⅛╠⌂™ 1000─⸗♦ꜟꜝfi─ │

╒╓ ≤⌂╢⁹ │ ≤ ⇔√─∞⅛╠∕╣│ ≢№╢⁹ ⁸

⇔≡™╢≤™℮ │⁸ ⅜ ≤─ ─ ≢│ ≢⅝⌂™─≢⁸CO2

─╖≢ ה ↕╣╢↓≤⌐⌂╢⁹ ™ ─ ⅜ ⅜∫√ⱱ♇◔כ☻♥▫♇◒

─╟℮⌂ ⅜≢⅝ ⅜╡⁸ ─ ─╒≤╪≥⅜ ≢№╢⁸≤⌂╢⁹⇔⅛⇔↓╣

│⁸ │ ≢№╢≤─ ⅛╠ ⅛╣√ ≢№╡⁸ ≢│⌂™⁹ ⸗♦ꜟ╩

╠∑√╠∆═≡─⸗♦ꜟ≢ ∂ ⌐⌂∫√⁸≢│ ─ ⌐⌂╠⌂™⁹

⌐ ╦∑╣┌∆═≡─⸗♦ꜟ⅜ ∫≡™≡⁸◖fi☿fi◘☻│ ≢№╢⁹ 

IPCC ⌐№╢ ⸗♦ꜟ ≢│⁸ ⅜╒╓ ─⸗♦ꜟ⅜ ⇔≡ ╦

╣≡⅝√⁹↓℮⇔√⸗♦ꜟ≢│ ─11 ─╖╩ ⌐ ∑⇔≡ ↕╣≡

™╢⁹ ≢ │ ⌐ ⅝ↄ ∆╢≤™℮ ⅜№╢ Soon et al. 2023⁹

18 ↓╤─ ≤ ┌╣╢ ⌐│ ⅜ ⇔√ ⅜№╡⁸↓─ ─

│ ⇔≡™√≤─ ⅛╠⁸ │ ⅝ↄ ∆╢≤™℮ ≢№

╢⁹↓─⸗♦ꜟ│ ─ ⁸ ╛ ⁸ ─ ─ ⌂≥╩ ⌐

╖ ╪≢ ↕╣≡™╢⁹≥∟╠─⸗♦ꜟ╙ ≤™℮ ≢│ ≢№╢⅜⁸ ⌂↓≤

⌐ ⅜ ⅝ↄ ∆╢⸗♦ꜟ⅜ ─ ⸗♦ꜟ ⌐ ╦╣╢↓≤│⌂™⁹

≢ ⅜ ⅛∫√ ⌐ ⅜ ⅛∫√↓≤╩ ↑╢ ⅜⌂™⁸≤

™℮ ≢ │ ≤ ↕╣≡™╢⁹⇔⅛⇔⁸ ╩ ≤ ⇔√↓≤≢⁸

─╒╓∆═≡⅜ ≢№╢≤™℮ ⌐ ⅜∫≡™╢─∞⁹↓╣│ ⸗♦ꜟ

─ ─ ─ ≈≢№╢⁹  

Soon et al. (2023) ⅜ ∆╢╟℮⌐⁸ ⅜ ⅝ↄ ∆╢⸗♦ꜟ⅜ ⇔↑╣┌⁸

─ ╙ ╙ ─ ≤™℮ ≢ ≤⌂╡⁸CO2─

⅜◓fi♬כꜙ♅╢╟⌐ ≤⌂╢⁹↓─ ⁸IPCC │ ╩ ∆╢⁹ 

https://doi.org/10.3390/cli11090179
https://doi.org/10.3390/cli11090179
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↓─ ≢│ ─ ≤™℮ ⌐ ⇔√⅜⁸ ─ ─ ⌐╟

╢▪ꜟⱬ♪ ─ ⌐ ⇔√ ╙№╢ Tanaka and Tamura 2016⁹Nikolov and 

Zeller (2024) │2000 ─ ▪ꜟⱬ♪⅜ ⇔≡⅔╡⁸↓─ ∞↑≢

─ ⅜ ≢⅝╢≤™℮ ╩ ⇔√⁹ │ ≢⌂™ ≢ ─

⅜ ↕╣╣┌⁸IPCC │ ∆╢⁹∕─ CO2 ╩Ⱡ♇♩♀꜡⌐ ⇔≡

╙⁸ ≢ ↓╢ ⌐│ ─ ╙⌂™↓≤⌐⌂╢⁹ 

I.2.10. │ ↕╣ ∫√ ╩ ⇔≡™╢ 

⌐ ═≡⅝√╟℮⌐⁸ ⅜ ∆╢≤™℮─│ ╘≡ ⅛⌂ ⌐ ⅞

⌂™⁹∕⇔≡ ─ ⌐│ ⌂╙─∞↑≢⌂ↄ ╙№╢⁹ ⅜1.5

╩ ⅎ≡╙ ⅜ ∆╢↓≤│⌂ↄ₈ ₉│ ⌐ ╡≢№╢⁹

│ ≢│20254 ⁸ fi♪♀fiꜞה♪כꜗ♅ꜞ ⱴ◘♅ꜙכ☿♇♠

≤ ►▫ꜞ▪ⱶהⱢ♇Ɽכ ⱪꜞfi☻♩fi ⌐╟╡ ⌐

↕╣√⅜ Lindzen and Happer 2025⁸╦⅜ ≢ ─ ╩∆╢ │╒≤╪≥™⌂™⁹∕

↓≢ ╠─ ╩ ⌐⁸ │ CO2─ ⌐╟╢ │ ≢⅝╢ ─

╙─≢№╡⁸◖꜡♫ ─ ≢ ⇔√╟℮⌂ ⇔™CO2 ╩30 ↑≡╙⁸

≤│ ≤⌂╢↓≤╩ ⇔≡⅝√⁹∕⇔≡ CO2─ ⅜ ─ ≢│⌂™≤⌂

╢≤⁸ ⅜ ≢ ™◄Ⱡꜟ◑כ ≤⌂╢⁹ ─ⱶכⱩⱷfi♩─ ⅜└

∫ↄ╡ ╢─≢№╢⁹ 

◘▬◄fi☻─ ≤⇔≡⁸ ╩ ⅎ╢ ≤ ╩ ⅎ╢ ≤⅜

⇔ↄ ╩ ╦⇔≡⅝√⅜⁸ ╛ ⌂ │ ⇔√≤⇔≡⁸ fi♬כ◒

◌ꜞⱨ◊ꜟ♬▪ ⁸ ◄Ⱡꜟ◑כ ⌐╟╢ ⌂ Koonin 

2021≢↕ⅎ╙ ↕╣≡⇔╕∫√⁹∕─ ≢ ≤⇔≡ ⅜ ≤⌂╡⁸

⅛╠ ╩ ℮√╘⌐│⁸ ╩1.5 ⌐ ⅎ⌡┌⌂╠⌂™↓≤⅜

─☻fi◄▬◘℮™≥⁸⅛─⌂1.5−⌂⁸⇔⅛⇔⁹√∫⌂⌐℮╟─ꜟכ◗─ │ ⌐

™≡™╢⁹⌂−2.5≢│∞╘⌂─⅛⁹ 

≤↓╤⅜⁸ ⅜ ⁸ ⁸ ∆← ⇔⌂™≤♥▫♇Ⱨfi◓ⱳ▬fi

♩╩ ⅎ≡◖fi♩꜡כꜟ ⌂ ─ ⅜ ╣╢≤ ╩№⅔╡⁸

⌂ⱳⱧꜙꜞ☼ⱶ ⌐⌂∫≡™╢⁹ 

≢│ ≤ ⅜ ∫ ≈⌐ ↕╣≡

⇔≡™╢⁹♩ꜝfiⱪ │ ≢₈ │≢∫∟№→₉≤ ™ ⅜

≢№∫√⁹∕╣⅜Ᵽ▬♦fi ⌐⌂╡ ⇔√⅜⁸♩ꜝfiⱪ ⅜ ↕╣╢≤⁸

⅜ ≤⌂∫≡Ɽꜞ ╩ ⇔⁸ ╩₈ ∫≡ ∫≡ ╡╕ↄ╣₉≤⌂╢⁹ 

↓╣│ ≤ ∫ ⅛╠┬≈⅛╢ ≤⌂╢⅜⁸ ─ CO2⅜

─ ≢│⌂™↓≤⅜ ∆╣┌◄Ⱡꜟ◑כ │⌂ↄ⌂╢ I.2.8⁹Lindzen and Happer 

https://doi.org/10.1016/j.polar.2016.03.002
https://doi.org/10.3390/geomatics4030017
https://co2coalition.org/wp-content/uploads/2025/04/Lindzen-Happer-GREENHOUSE-GASES-AND-FOSSIL-FUELS-CLIMATE-SCIENCE-2025-04-28.pdf
https://benbellabooks.com/shop/unsettled/
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2025⌐╟╣┌⁸CO2─ │╗⇔╤ ─ ⌐ ⅜╢ ╕⇔™ ≢№╡ I.2.3⁸

│ ⅜⌂™⁹ ≢│⁸ ●☻─ ╩Ⱡ♇♩♀꜡⌐∆╢√╘─ ╩

⇔≡™╢⅜⁸IPCC ─ ⌐│ ↄ─ ⅜№╢⁹ │⁸ ⌐╟∫≡

╩ ∆╢ ⌐ ≠ↄ═⅝≢№╡⁸ ─ ╛◖fi☿fi◘☻⌐ ≠ↄ╙─

≢│⌂™⁹ ≢│ ─ ≢∆╠ ⅜ ⌐ ≢№╡⁸ ⌐

↕╣≡™╢≤│ ™ ™⁹ 

≢│ ⌐╟╡ ⅜99─ ╩ ╘⁸1 ─ │ ⅛╠

⌐↕╣╢─⅜ ≢№╢⁹ ─ ─ 50 ≤ ╠⅛⌐ ⌂∫≡™╢⁹

™∞╠↑─ │ →⌐⇔⁸№√⅛╙ ⌐ ⇔≡™╢⅛─╟℮⌐₈

╩ ∆╢√╘₉≤⅛⁸₈ ╩1.5 ⌐ ⅎ╢√╘⌐₉≤™∫√ ⅜

⌂ ╩ ╛⇔≡ ↕╣≡™╢⁹ ─ ╛ⱴ☻◖Ⱶ⁸ NGO⌐╟╢ ─

│⁸ ⌂◘▬◄fi☻⌐ ≠™≡™╢─≢№╢⁹ ⅜ ╩ ╡⁸

⅜ ≢ ↕╣⁸NHK⅜ ╩ ╢ ╩ ╪≢ ╩ ⇔⁸ │

↕╣√ ⌐ ≠™≡ ╩ ↕∑≡ ╩ ∆╢⁹∕╣⌐

╦⌂™ │ ↕╣╢╟℮⌐⌂∫√⁹╙│╛◘▬◄fi☻│ⱳꜞ♥▫◒☻⌐ ↕╣

≡™╢⁹ 

⅜ ⇔ↄ≡ ⅜ⱨ▼▬◒⌂─⅛⁸ ─ ≢⌂ↄ ─ ≢ ⅎ≡ ∆╢ ⅜

≢№╢⁹ ⅜◘▬◄fi☻≢ ⇔≡ √╠ ⅜ ╕╣≡™╢≤ ∫√╒℮⅜ ™⁹ ─

│ ⅜ ™⁹ ≢ ⌂IPCC│ ⌐ ∆═⅝≢№╢⁹ ─

╙ ⌐ ∆═⅝≢№╢ II.11⁹ 

I.2.11. ≢ │0.006⌐ ⅞⌂™ 

│2050⌐CO2 ╩♀꜡⌐∆╢↓≤╩ ⌐⇔≡™╢⅜⁸↓╣⅜ ⌐ ↕╣╢

≤⇔≡╙ ⌂ ⅜⅛⅛╢⁹≢│∕╣⌐╟╢ │≥─ ⌐⌂╢─∞╤℮⅛⁹ ⅜

CO2╩ ∆╢≤⁸≥╣∞↑ ⅜ ⅜╡⁸ ─ ⅜ ╢─⅛⁸ │ ⌐≢⅝╢⁹

≢│⁸ ≤⌂╢ ╩⁸ ⅎ╛∆™ ⌐ ⇔ ╘≡╕≤╘≡⅔ↄ23⁹ 

 CO2  1 ♩fi  0.5  éé TCRE  

  1   6 ─  éé Ɑ▬꜡fiꜝ◒ה☻►☺►ꜝ◒  

  10♩fi   éé ─CO2  

TCRE ≤│⁸ ─CO2 ⅜ ♩fi⌐ ∆╢≤ ─ ⅜0.5 ∆╢

≤™℮ ≢№╢⁹ ⌐│⅔⅔╗⌡ ⅜№╢≤↕╣⁸ ─IPCC ≢№╢ 6

≢│⁸ ⅝│CO2⅜ ♩fi№√╡0.45≤⌂∫≡™╢ 2424⁹⌂⅔↓─ │

─ ∞↑≢⌂ↄ◦Ⱶꜙ꜠כ◦ꜛfi⌐╙ ⇔≡™╢⁹ ⌐≈™≡│◦Ⱶꜙ꜠כ◦

 
23 ⌂ │  202102╩ ↕╣√™⁹ 
24 TCRE≤│Transient Climate Response to cumulative carbon Emissions─ ≢№╡⁸ ≢ ⅎ┌₈ ⌐

∆╢ ₉≤⌂╢⁹TCRE ⌐≈™≡│ 2021⅜ ⇔™ ╩ ⅎ≡™╢⁹ 

https://co2coalition.org/wp-content/uploads/2025/04/Lindzen-Happer-GREENHOUSE-GASES-AND-FOSSIL-FUELS-CLIMATE-SCIENCE-2025-04-28.pdf
https://www.amazon.co.jp/dp/B08W8GDGYT/
https://www.jamstec.go.jp/rigc/j/reports/ipcc6/03.html
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ꜛfi⌐╟╢ │ ≢№╢ ⅜ ↄ I.2.5 ⁸I.2.6 ⁸╕√ CO2⅜

─ ⌂ ≢№╢⅛│ ─ ⅜№╢⅜ I.2.8 ⁸I.2.9 ⁸↓↓≢│ ⌐ ⅜

№╢─≢⁸↓─ IPCC─ ╩ ⇔≡╛╛ ╘≡ 0.5≤⇔≡∕─╕╕ ℮⁹ 

 
 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 

IPCC 2023 ⁹ 

24 ⅝╩TCRE≤∆╢

CO2 ≤ ─

 

 

↓╣⌐╟╢ ─ │≥╣∞↑∞╤℮⁹ ⅜ ∆╢≤ ─ ⅜ ⅎ⁸

⅜ ↄ⌂╢≤™℮◒ꜝ►☺►☻ה◒ꜝⱭ▬꜡fi ╩ ∆╢⁹⌂⅔↓─ │

≈─ ⌐ ⅞∏⁸∂≈│ I.2.2 ≢ ═√╟℮⌐ ≤⇔≡│ ⌐ ⌐

↕╣≡│™⌂™─≢ ⅛╙⇔╣⌂™⅜⁸↓↓≢│ ⌐↓─ ⅜ ╡ ≈≤∆╢⁹

Ɑ▬꜡fiꜝ◒ה☻►☺►ꜝ◒ ≢│ 1 ─ ⅜ 6 ─ ≤⌂╢⅛╠⁸ ⌐ 1

⌐ 100Ⱶꜞ─ ≢№╣┌⁸1 ─ ≢ 106Ⱶꜞ⌐ ⅜ ⅎ╢↓≤⌐⌂╢⁹ 

─ ⅛╠ ╕≢↕ⅎ ⅎ≡⅔↑┌⁸ ≢╙ ─ ╩ ≢⅝╢╟℮⌐⌂╢⁹

─ │ 10 ♩fi⌂─≢⁸ │0.0005⁹ ⅜ 1 ∆╢↔≤

⌐⁸ │0.5─ 1000 ─ 1∞↑ ╗↓≤⌐⌂╢⁹2025 ⅛╠ 2050 ╕≢⁸

⅜ ─ 25 ⌐╦√∫≡ ─╕╕ ╩ ↑╢≤ 12.5─ 1000 ─ ⁸≈╕╡

0.0125∞↑ ⅜ ╗⁹2050 ╕≢⌐ ≢ CO2╩ ╠⇔≡╝ↄ≤∆╣┌⁸

─ │ ⌐⌂╢─≢⁸2050 ─ │0.0125─ ─0.006⁹ ╙↓

╣≤ ∂≢0.006≢№╢⁹ 

│ 0.006⌐ 6 ╩ ↑≡ 0.04 ⁹100Ⱶꜞ─ ≢∑™−™ 0.04Ⱶꜞ─

≢№╢⁹ ╙ 2050 ╩ ⇔≡™╢⅜⁸ ─ │ ─ 6 ⁹

⇔√⅜∫≡ │ 0.006 Ĭ6= 0.0004⁹ │ 100 Ⱶꜞ─ ≢ 0.04×6

0.002Ⱶꜞ≤⌂╢⁹ 

↓─╟℮⌐⁸ ╛ ⅜ 2050 ⌐ ╩∆╢≤⇔≡╙⁸ ─ ⌐╙

https://www.data.jma.go.jp/cpdinfo/ipcc/ar6/IPCC_AR6_WGI_TS_JP.pdf
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⌐╙⁸ │ ≢№╢⁹ │ ─ 2≈≢№╢⁹ 

│ ה ⅝╢≤™∫≡╙╝∫ↄ╡╦∏⅛⌂╙─≢№╢↓≤⁸ │ ⅎ╢≤

⇔≡╙↔ↄ╦∏⅛≢№╢↓≤⁹ 

─ ה │ ─ 3 ⌐ ⅞⌂™↓≤⁹ ⌂╠┌↕╠⌐∕─ ⌐ ⅞⌂™⁹ 

2050 ╩ ∆╢≤∆╣┌ ╙⌂™ ⅜⅛⅛╢⅜⁸∕─ ╛

⌐╟╢ │ ⇔⌂™⁹ 

I.2.12. ─ ∞∫√₈ ₉ 

─ │⁸₈ ─CO2⅜ ╩ ╘≡ ╩⌂∆₉≤™℮

─╙≤⁸ CO2 ╩ ∆─∞≤™℮⁹₈ ₉│╕∞ ∞╠↑≢╙ I.2

⁸ ⅞─ I.3.3≤│ ™⁸ ⅝⌂ ╛ ─ ה ⌐ ╢ ₁

⅜⁸₈ ₉╩ ┘ ↑╢ I.3.5⁹√≤ⅎ₈ ₉⅜ ─ ╩ ╗≤⇔

≡╙⁸ ─₈ ₉│ ⌐ ♀꜡∞∫√  2022⁹ 

─ ≢│⁸ ─ ⁸ ה ─ ⁸ ─CO2 ⁸∕╣∙╣

─ ⅜ ≤⌂╢⁹ 

╕∏ │⁸₈ ─ ₉⌂≥ ⌐ ≢⅝⌂™ ⁸ ─ ⌐ ™√

─ ╖⅛╠ ╙╢⁹ ╩ ╗ ⅜ ₁⌐ ╦╣┌⁸ ╙ ╦∫≡™ↄ⁹∕

─ ╩∆╢ ⌐⁸ ⅜ ╡ ╖╛∆™⁹2009─ ⌐│ ─ ™∂╡

⅜ ⇔√ Mosher and Fuller 201025⁹≤╙⅛ↄ₈ ⌂ ⁸⇔™⌂│₉♃כ♦ ─

╩ ⌐ ⅎ╢ ◦Ⱶꜙ꜠כ◦ꜛfi╙ ⇔⌂™⁹ 

│≥℮⅛⁹ ⅜ ∆╣┌⁸ ╛ ─ ╙ ╦╢⁹ ╙ ╙ ⌂

≢ ⇔≡⅝√⅜⁸ │ ⅛╠╒≥ ™⁹ ─ ≢ ╢☻☻│ ╩

⅝⁸ ─ ⌐ ⇔≡ ─ ╩ ∆√╘⁸ ─ ╙₈ ─∑™₉≤│⅛⅞╠

⌂™⁹ ─ │ 75╒≥₈╒╓ ₉≢╙ I.2.2⁸ ─ ♩꜠fi♪⌐│

⌂ ╙╕∞╕∞ ╢⁹ 

─ ≈≤ ═⁸CO2 │ ⅜ ⌐ ™⁹ 1957.7ï1958.12

╩ ⌐⁸ │Ɫ꞉▬ ⱴ►♫꜡▪ 3400 m≢CO2─ ╩ ╘⁸19581

⅛╠ ⇔≡™╢⁹ │ ⁸ ─ ⌂≥ 12⅛ ⌐ ╩ ↑√⁹ ╙

⅝⁸™╕ ⌐│120 ℮∟ 5 ─CO2 ⅜№╢⁹ │ ╡

╞℮╡ 1987ï ≤ 1993ï⁸ 1997ï ⌐ ╩ ↑√ │

2025─ ╘⁸ ⅔⅔┤⌂≤ ─ ≢1⅛ ╒≥ ⁹ 

│⁸ CO2⅜ ⌂™₈ ₉⌐ ↄ⁹ ─ 2025≢68 ╩

╢ⱴ►♫꜡▪ ─⧵⁸≡⇔≥♃כ♦─ ≤⌂╢20265 ╕≢─ CO2

 
25 2009⁸ ▪ꜞ◓fi▪♩☻כ▬ ꜚ♬♇♩ CRU⅛╠ ⇔√ ⱷכꜟ╩ ≤⇔≡⁸ כ♦

♃ ─ ╛ ╩╘←╢ ™╦╝╢◒ꜝ▬ⱷכ◕♩כ♩ ⅜ ⇔√ Mosher and Fuller 2010⁹ 

https://www.maruzen-publishing.co.jp/book/b10121792.html
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╩ 25⌐ ⇔√⁹ ─Ɫ꞉▬ ∞≤⁸ ⅛╠ │ ⅜ ≢CO2╩ ℮⅛╠

⅜ ⇔ ╡⁸ ⅛╠ │ ╣ ⌂≥⅜ ⇔≡ CO2╩ ∆ ⁸ ⅜ ⇔

∆⁹ │ Ɽ♃כfi⌐⌂╡⁸ ⅜⌂™ ─ │ ╩ ↕⌂™⁹↕≡⁸

─ ╩√≥∫≡╖╢≤⁸ 120─ │╒╓ ∆╢⁹≈╕╡ 25─

╩ ⇔√ │⁸ ─₈ ₉⌐ ⌂CO2 ♩꜠fi♪⌂─∞⁹ 

 

 

 

 

 

 

 

 

 

 
NOAA Global Monitoring 

Laboratory

https://gml.noaa.gov/ccgg/trends/⁹ 

25 ─CO2 1958

1 ï20265  

 

CO2 │ ⌂ ≢╙⁸₈ ⅎ╢ ₉─ │╕∞╦⅛╠⌂™⁹ ─ │

⌂ ≢ ⇔⁸ ─ ⌐₈ ₉⅜№╢  2022⁹ ╒╓170⌐ ┬

─℮∟ │⁸ ╕╢ ⅛╠ CO2╩ ↕∑⁸ ╩ →√⁹

⌐ ℮ ─ ╙⁸ ─CO2╩ ╛⇔≡⅝√∞╤℮⁹ │╒

⅛⌐╙№╡℮╢⅜⁸↕⇔№√╡ ⅛™ │ ─ ╩ ⌂™⁹ 

╙⇔⁸ ─₈ ₉╩ ≤∆╢⌂╠┌⁸ ⌂₈ ₉│ ≈⇔⅛⌂™⁹ ─CO2

╩ →╢↓≤∞⁹╕∏⁸ 25─ ╩ ╘⁸₈ ∟₉╩ ≡₈ ⅜╡₉⌐ ⅎ

≡™ↄ⁸ ⌂ↄ≤╙ ╩ ╘⌂™ ╖│₈ ₉≢│⌂™⁹ 

─ ≤ ╩ ╡ ╤℮⁹ │ 1988⌐ ⇔ I.3⁸ ⌐ ∆

╢ ⱤⱠꜟ IPCC╩ ╪∞⁹ ╕≢─ 37 │⁸ 25≢ ─ ╩⅛╢ↄ

∆⁹1994⌐ UNFCCC⅜ ⇔⁸ ⌐│ⱬꜟꜞfi≢ 1 ─

COP 1⅜ ⅛╣╢⁹CO2 ─₈ ₉ │ 1997─

COP 3≢ ↕╣⁸20052 ⌐ ⇔√⁹∕↓╩ ≤╖≡╙₈ ₉│21╩ ∆

UNFCCC⌐│200 ─ ⅜ ⁹ 

│≥℮⅛⁹╕∏⁸ ╣ ↄ⌐2 ╙₈ ₉╩ ∂ ℮ ≤ ∆╢ COP│⁸

2025⅜ 30∞∫√⁹ ⌐ ⅜ ℮COP│⁸ 25─ ⌐╕∫√ↄ ⇔

≡™⌂™⁹≈╕╡IPCC╙UNFCCC╙⁸ ╩ ≈ ╕⌂⅛∫√⁹ 

⌂ ≤↕╣╢ ◄Ⱡ─℮∟⁸ │2005 ⁸ │2010 ⁸

∕╣∙╣ ╩ ╘√⁹ ∂ ⅝─EV│ ⌐2015↔╤ ⇔⁸2020⅛╠

https://gml.noaa.gov/ccgg/trends/）
https://www.maruzen-publishing.co.jp/book/b10121792.html
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⇔√ II.5⁹ ╛ ⌐ Ᵽ▬○ ⁸▪fi⸗♬▪ ─ ╙ ↄ⁹ 

∞⅜ 25─ │⁸ ─ ⅞╩ ℮⅛─╟℮⌐ ™╟ↄ ┘ ↑√⁹∕╣≥↓╤⅛⁸

╩ ≡╣┌╦⅛╢≤⅔╡⁸₈ ₉─ ™⌐╒╓ ⇔≡ ╗╤╪ ⌂ │ ⁸

↓↓ 10 ╒≥ Ɑכ☻╩ ╘≡™╢⁹ AI ⅜כ♃fi☿♃כ♦─ ⅎ╣┌⁸ ⌂

⅜ CO2 ─ ╩↕╠⌐ ─כ♃fi☿♃כ♦℮⁹╤∞╢→ │₈ ◄Ⱡ₉

⌐⇔╕∆╟≤ ⅜ ╩ ╡⁸NHK⌂≥ⱷ♦▫▪│∕╣╩ ⅎ╢⁹∞⅜ 25╩ ╢

╡⁸↓℮⇔√₈ ₉│ CO2 ─ ╩ ≢⅝≡™⌂™⁹ 

CO2 ⅜╗⇔╤CO2╩ ╛⇔≡╙ ≢│⌂™⁹ ⌂╠⁸

ה ▬◔ה ה ⌂≥ ─ ╛ ⁸ ─ ה ה ⌂≥⌐ ™∏╣

│ ⌐╙ ─◄Ⱡꜟ◑כ╩ ℮ II.4.8⁹◄Ⱡꜟ◑כ ⅜ ≢╙ ≢╙⁸

∏ ⅜ ⅎ≡CO2⅜ ╢⁹ ⅜ ╩ ⅔℮≤⁸₈ ₉⅜ ≢≥─ ₈

─ ₉∞∫√⅛│ ╦⇔™⁹↓─√╘CO2 ╙ 25─ ⌐⌂∫√─∞╤℮⁹ 

∆╢⌐⁸ ⌐ ∆ ╛ ⅜ ┘⁸NHK⌂≥ⱷ♦▫▪⅜ ⅎ≡⅝√₈

₉ │⁸↓≤↔≤ↄ ─ ∞∫√≤™ⅎ╢⁹∕╪⌂ ╖⌐ │⁸ ₁╒╓5

⅔╟∕100 ─ ╩ ∫≡⅝√⁹⇔⅛╙ ─╙≤⁸ 10≢↕╠

⌐ 150 ╙ ℮≤™℮ II.1.3⁹∕─ ⁸2026 ─ ◄Ⱡ │ ≤⌂

∫√ 11 ⁹ ⅛╠ ™⁸ ╛⁸ ⌐ ╩╙≈ ⌐ ╗ ◄

Ⱡ │⁸ ╩ →╢⁹↓℮⇔√ ⌂ ╩ ℮ ─ │⁸

╘≡ ⇔ↄ ↕╣⌂↑╣┌⌂╠⌂™⁹ 

≢│⁸ ≤ ⁸ ⱪꜝfi◒♩fi∞↑⅜ ╩ ╗ ⁹√≤ⅎ┌ 50

─ │⁸ ◄Ⱡꜟ◑כ╩ ⌐⁸CO2≤ H2O⅛╠ Ⱪ♪►

C6H12O6⌂≥ ╩≈ↄ╢⁹ⱥ♩╩ ╗ │⁸∕╪⌂ ╩ ═≡ ⅝╢⁹ 

⌂™ ╩◌♇♩∆╢ ─○♂fiO3⅜ ⌐≢⅝√4ï5 ⁸ ─ ⅜

┼ ⇔⁸CO2 ⅜ ─ ⅛╠ 10 ∞∫√ ⅛╠☺ꜙꜝ 3.6ï1.5

⌐ ⇔√ ╛ │ ─ ⁹ CO2 ⅜ ╡ ↑⁸₈CO2 ₉⌐ ⇔╗

│⁸CO2⅜ ™╒≥╟ↄ ≈⁹∞⅛╠↓∕ ≢│⁸Ɫ►☻ ⌐ ⇔√ ─

≢ ╩ ╛⇔⁸CO2 ╩ ─ ⌐ →≡ ╩ ╢⁹1960 ⅛╠

─ ⅜ ⅎ≡⅝√ I.2.3⁹ ⌐│ ─ ⌐ ⅎ⁸ ⌐ ─CO2╙

™≡™╢│∏∞⁹ ⅜╟ↄ ≡┌⁸ ≢│ ⁸ ≢│ ╛ ─ ⅜ ∆⁹∕

─ ╩ ⅜ ⌐∆╢√╘⁸ 25─ │⁸8ï10≤™╦╣╢ ╩ ⇔│ ╠

⇔≡™╢∞╤℮⁹ 

ⱱꜟⱶ☼ ⅜ ╩ ™√20263 ⁸ │⁸ ─╙

≤≢ ⇔≡⅝√ ─ ╩4 ⅛╠ ∆╢≤ ⇔√⁹∕╣╩NHK⅜

↕╙ ∕℮⌐ ⇔√⁹ ─ ה ╙ⱷ♦▫▪╙⁸ ⅜ CO2⌐ ⅛↕╣≡™

╢↓≤⌂≥ ™╙⇔⌂™─⅛  
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I.3. ─  

I.3.1. ─ ℮↕ 

─♪▬♠≢│⁸ ≢ ╘≡ ⌂ ⅜ ↕╣√⁹♪▬

♠ │⁸↓─ ⌂ ╩ ∂≡⁸▪♪ꜟⱨהⱥ♩ꜝכ⌐ ╩ ⅎ╢↓≤⌐⌂╢⁹

⅜ ╩ ╘√♫♅☻ ♪▬♠ │⁸ √∟─ ╩⁸ ⌂╢

≢│⌂ↄ⁸ ╩ ⅎ≡ ╩ ∆₈ Bewegung₉≢№╢≤ ⇔≡™√⁹

1930─♪▬♠≢│⁸ ↄ─ ₁⅜⁸↓─₈ ₉⌐ ⇔≡™ↄ↓≤⌐⌂╢⁹ √∟

⅜ ⇔™≤ ℮ ⌐ ╩ ⅎ╟℮≤⇔≡⁸ ╠ ╪≢ ⇔≡™√─≢№╢⁹ 

─ ─ ⅜⁸↓╣╩ ⅛∞∫√≤ ∆╢↓≤│ ™⁹ ⌂╠⁸ ⌐ ⅎ╢↓

≤⅜≢⅝╢⅛╠≢№╢⁹∞⅜⁸ ─♪▬♠≢│⁸▪♪ꜟⱨה▪▬ⱥⱴfi⌐ ↕╣╢

─ ⅜⁸ ⌐ ⅛╣ ⌂⅛╣ ↕╣≡⇔╕∫≡™√─∞╤℮⁹

⅜ ─ ⌐ ⇔≡⇔╕℮≤⁸ ≥╙√∟│ ⌐ ╘╠╣╢↓≤┌⅛╡╩ ⇔⁸ √

∟│ ╘╠╣√ ╩ ╢↓≤⅜ ∞≤ ™ ╖⁸ │ ─ כꜗ☺⁸╣↕≥

♫ꜞ☻♩│ ─ ╩ ╦∏⁸ │ ╙ⱦ☺Ⱡ☻♅ꜗfi☻─ ⅛╠⇔⅛ ╢↓≤

⅜≢⅝⌂ↄ⌂╢⁹∕℮≢№╡⌂⅜╠⁸ ╠─ ╩ ∆╢ ↕ⅎ ∫≡⇔╕℮─≢

№╢⁹ 

♪▬♠≢♫♅☻⅜ ⇔≡ √ ⁸ ╙╕√ √╟℮⌂ ⌐ ╪≢™√⁹1912

⌐ ╕╢ │⁸ ⌐₈ ≥₉כ◦ꜝ◒⸗♦ ┌╣╢ ┼≤

⅜∫≡™∫√⁹∕─ ⁸1928 3 ⁸ ≢ ╘≡ ⅜ ↕╣√─

≢№╢⁹ │⁸ ⌐ ⇔≡™√⁹ ↄ╙ ─ ⅛╠3 ─1931 6

⌐│ ⅜ ⇔⁸ │ ┼─ ╩ ╗↓≤⌐⌂╢─≢№╢⁹∕⇔≡⁸

10 ⌐⌂╢≤⁸₈⅔ ─√╘₉≤ ∆╢₈ ↕╪╟ №╡⅜√℮₉ 1939≤™℮

⅜⁸ ⌐ ⅝╦√∫≡™√⁹ ≢│⌂ↄ⁸a ₑ─ ⅛╠ ╕╣√↓─

⌐│⁸ ─ ⅜ ↕╣≡™√⌐ ™№╢╕™⁹∕─ ⌐№∫√─│⁸ ™⌂ↄ⁸

⌂ ≢№∫√⁹ 

√⇔⅛⌐⁸₈⅔ ₉≤™℮ ⌐│⁸ ─ ╩ ╖∏⌐ ╛ ╩ ∆╢≤™℮

⅜ ╕╣≡™╢⁹∕─ ⌐│ ™ ╩ ∂ⅎ⌂™⁹⇔⅛⇔⌂⅜╠⁸ √∟⅜ ╠

⇔≡™╢ ─ ╛ ╩ ℮ │⁸∕╣ ≤⇔≡ ™╦↑≢│⌂⅛╤℮⁹∞⅜⁸

⌂ │⁸ ≤⇔≡ ≤ ─ ╩ ╪≢™╢⁹ ⌐ ↑ ╣╠╣√ ╛

│⁸ ₁⌐⇔≡ ╛ ∕─╙─╩ ⇔≡⇔╕℮⅛╠≢№╢⁹ ⁸ ─

≢│ƄƄ ─√╘⌐ ≢│⌂ↄƄƄ₈⅔ ─√╘₉↓∕⅜⁸ ─ ─⌂™ ≤

⇔≡⁸╕↕⇔ↄ ⌐╟∫≡ ↄ ↑ ╣╠╣≡™√⁹17 ∞∫√₈ ◘ꜜfi₉─

⇔™ ⅜ ⌐ ∂╠╣⁸ ↄ─ ╩ ™⁸ ⅜ ≡╠╣⁸ ≤

─ ⌐╟∫≡ ⌐⌂╡⁸ ─ ≢ ↕╣√─│⁸╕↕⌐↓─ ≢№∫√⁹ 
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∕╪⌂ ⅛╠ 80 ╒≥ ∫√ ⁸20199 ─ ⌐│⁸₈ ≤ ℮ ◒

ꜝ▬ⱷכ♩ⱳꜞ♥▫◒☻ 16 ₐ⅔≤⅞ ╢⌂ₑ ─ ⅎ ↄ⅛₉≤ ∆╢

⅜ ≢◒כꜜכꜙ♬⁸│╣↓⁹√╣↕ ╦╣√ ◘Ⱶ♇♩╩ ∂√╙─≢⁸

─fi♦כ▼►☻ ─╪↕ꜞfiⱬכ▲♩ה♃꜠◓ ╩₈ ⌐ ╩ ⅛═⁸ ╡≢

↕⌂ ╩ ╦∑╢ ─ ┘⌐⁸ ─ ⱱכꜟ│ ╕╡⅛ⅎ∫√₉  2019

≤ ⇔≡™╢⁹ │⁸∕─ ⌐ ↄ ∞⁹ 

◘Ⱶ♇♩⅜ ⇔√∟╞℮≥∕─ ⁸ ⅛╠ ◐꜡ ╣√♃▬ⱶ☼☻◒◄

▪─ ⱱ♥ꜟ≢⁸₈ ⁸ ⇔™ ₉≤ ∆╢◦fiⱳ☺►ⱶ⅜ ⅛╣√⁹

⇔√─│⁸ ⱷ☺ꜗכ⌂≥⅛╠ ╩ ↑≡™╢≤↕╣╢◦fi◒♃fi◒₈Ɫכ

♩ꜝfi♪ ₉ ▬ꜞⱡ▬ ∞⁹₈ │ ⌂ ╕╡∞₉₈∕╙∕╙

│ ╙ ∆═⅝ ●☻≢│⌂™₉⁹ ⌐ ⅜∫√3 ─ ─

│⁸ ∫ ⅛╠ ◘Ⱶ♇♩─ ╩ ⇔≡╖∑√⁹◓꜠♃↕╪⌐╙

│ ┘⁸ ─ │₈ ⌐▪♪Ᵽ▬☻≢⅝╢≤∆╣┌ ⌐ ∫≡╙∫≤

ↄ ∆═⅝∞≤™℮↓≤∞₉≤ ╡ ≡√⁹ │ 40⁹ ™│⁸

●☻╩ ╖ ∆ ─ ⅜ ⌐ ╩ ⅎ≡™╢≤™℮

⌂ ⌐ ╩ ⅎ⁸₈ ⅜№╢₉╟℮⌐ ∑⅛↑╢↓≤∞⁹  2019 

≤ↄ⌐ ∆═⅝│⁸ ─ ≢№╤℮⁹ ─ ⅜⁸ ⌂ ╩ ╘

╢ ╩⁸№√⅛╙ ─ ≢№╢⅛─ ↄ ∂≡™╢─∞⁹ ⌂ ∞≤↕╣╢↓

≤⌐ ╩ ∆╢↓≤│⁸ ∂≡ ↕╣⌂™≤™℮╦↑≢№╢⁹⇔⅛╙⁸↓↓≢™℮₈

⌂ ₉≤│⁸ ⌐ ╩ ⇔≡™╢─⅛⁹∕╣│⁸™≈⁸ ⅜⁸ ╩ ⇔√╙─⌂

─⅛⁹↓─ ─↓≤↕ⅎ ⅎ≡™⌂™─⌂╠⁸╕↕⌐ ≤™℮ │⌂™⁹

─ ⌐╟╠∏⁸ ⌐ ─ ∞↑≢ ⅜ ╕╢ │⁸ ≢№∫√≤⇔≡╙

≢│⌂™⁹∕⇔≡⁸ ╩ ↕⌂™ ╒≥ ╤⇔™╙─│⌂™─∞⁹∟⌂╖⌐⁸

─ כ♄▬♫ꜙ◦הHהⱩfiכ▫♥☻╢№≢ 1990, p. 227│⁸₈ │

╕∞⁸ ─ ╒≥ ⇔√ ≢№╢≤│ ∫≡™╕∑╪₉≤ ═≡™╢⁹ 

№╢™│⁸₈ │ ⌂ ╕╡∞₉≤™℮ ─ ⅜ ∫≡™╢─∞╤⅛⁹ ─

╩ ™√ │⁸ ╩ ─ ∞≤ ⅎ≡™╢─∞╤℮⅛⁹ ⁸ ≢ ╦╣≡™√─

│₈ ₉◘Ⱶ♇♩ UN Climate Action Summit≢№∫≡⁸ ╘⅛╠ ─ ╕∫√

─ ≢№∫√⁹ ↄ ∆╢╟╡╙⁸∕╪⌂↓≤╩ ⅝⌐⇔√₈ ₉╩

ⅎ≡™√─≢№╢⁹⅔∕╠ↄ⁸ ─ ≢╙⁸ ↄ ⇔ ─ ⌐ ╩ ∆╢

≢│⌂ↄ⁸ ─ ╩ ⇔≡ ∆╢ ⅜ ╘╠╣≡™√─∞╤℮⁹∕⇔≡⁸ ─

│⁸⇔┌⇔┌ ╡ ╦╢╙─≢№╢⁹ ⌐ ⇔≡╙⁸ ⌂╢≤↓╤│⌂™⁹ 

⅜ ─ ─ ╡ ╢ ⁸ ─ №╢ ↄ─ ₁⅜

⇔≡™√─│⁸ ─ ≢№∫√⁹∕─ ⌂ │⁸▪ⱷꜞ◌⁸Ɑfi◦ꜟⱣ

♬▪ ꜟ▬ⱴכꜞ☻─ ≢1979⌐ ⅝√ ≢№╢⁹↓─ │⁸
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─ ≤™℮ ⌐╕≢ ⇔√⁹∕─ ⁸▪ⱷꜞ◌⌐⅔↑╢ ─

│⁸↓╣ ⁸ ⌐ ⇔√ ⌐ ∫≡⇔╕℮⁹↓─ │⁸ ≢ ─

╩ ™⌐ ꜟ▬ⱴכꜞ☻⁸╙⅛⇔⁹√⇔⇔ ─ ⁸1980⌐│⁸ⱨ

ꜝfi☻─◘fi fiꜝכ꜡ ♦ כ♁ ≢►ꜝfi20kg⅜ ╩ ↓∆ ⅜ ⇔≡

⇔╕℮⁹↓─ │⁸1987⌐╙⁸ ⌐╟╢꜡꞉כꜟ ─ ⅜ ≢ ∆╢

╩ ↓∆↓≤⌐⌂╢⁹∕⇔≡ ╘≈↑⅜⁸1986⌐ ♁ ─►◒ꜝ▬♫≢ ⅝√♅▼

ꜟⱡⱩ▬ꜞ ─ ≢№╢⁹↓℮⇔√ ⌐ ⇔⁸1980⌐│⁸ ⁸

⅜⁸ ─ ≤⇔≡⁸ ⌐ ⅝ↄ ╡ ⅜∫≡™ↄ↓≤⌐⌂∫√─≢

№╢⁹╙∟╤╪⁸↓─ ─ ╙╕√ ⌐ ⇔⌂↑╣┌⌂╠⌂™⅜⁸80 ⌐

╛ ≤™℮ ⅝⅜ ™⌐ ╕∫√↓≤│⁸ ⌂ ⌂─≢№╢⁹ 

I.3.2. ─  

↓─ ╩ ⌐ ↕∑√─│⁸ ─ ≢│⌂ↄ⁸ ─ ≢№∫√⁹19886

23⁸▪ⱷꜞ◌ ≢─ ⅜Ɫfi☿fiה☼ⱶכ▼☺⁸≡™⅔⌐ ∫√ ≢№╢⁹

∕─ │⁸ ─╟℮⌐ ↕╣≡™╢⁹ 

19886 23 ⁸ ─ ╩ ↕∑╟℮≤⇔≡⁸▪ⱷꜞ◌ ─◄Ⱡ

כ◑ꜟ ─ ⅜ ⅛╣√⁹ ╩↓─ ⌐ ╘√─│⁸ ─ ╩

═⁸꞉◦fi♩fi─↓╣╕≢─ ⅜↓─ ⌐ ↕╣≡™╢⌂≥⁸ ⌐

™ ⌐⌂╢ ⅜ ⅛∫√√╘≢№╢⁹ │☻כ꞉הכ◦⸗▫♥ 6

23╩ ⌐ ┬≤≤╙⌐⁸ │ ─ ╩ ∫≡⇔╕℮⌂≥⁸♦⸗fi

⌐fiꜛ◦כ꜠♩☻ ⇔√⁹ ∑╢⅛⌂⁸ │ ⌐ ™ ≤⌂╡⁸ ⌐ ∫

√▪ⱷꜞ◌ ♪כ♄◗ Ɫfi☿fiה☼ⱶכ▼☺─ │⁸ ─

⁸≤╡╦↑ ™ ⅜ ─ ≤ ⇔≡™╢↓≤│⁸99─ ≢

⇔™⁹↓─ ─ ⌐╟╡⁸19881 ⅛╠5 ─ ─ │ 130

≢ ╩ ⇔√≤ ⇔√⁹↓╣╩ⱴ☻◖Ⱶ⅜ ₁ ⌐ ⇔⁸ ↄ─ ₁⅜

─ │ ⌐ ⅜№╢≤ ℮╟℮⌐⌂∫√₉  2000, p. 62ï63 

─ ≢⌂↕╣√Ɫfi☿fi ╩ ╡⌐⁸ ─ │⁸╕↕⌐ ⌂

≤⇔≡ ™⌐ ↕╣≡╝ↄ⁹Ɫfi☿fi─ ⅛╠ ─ 198812 ⌐│⁸

ↄ╙IPCC⁸∆⌂╦∟₈ ⌐ ∆╢ ⱤⱠꜟ₉≤™℮ ⅜ ↕╣⁸

⌐ ⌐ ╡ ╗≤™℮↓≤⌐⌂∫√─≢№╢⁹ ╣≡│⌂╠⌂™─│⁸↓─

IPCC⅜₈ ₉ⱤⱠꜟ≢№╡⁸ ⅛╠ ↕╣√ⱷfiⱣכ⌐╟∫≡ ↕╣≡™

╢≤™℮ ≢№╢⁹ 

 ╕√⁸Ɫfi☿fi ─ ⅜כ♄▬♫ꜙ◦הHהⱩfiכ▫♥☻⁸│⌐1989╡╕≈⁸

ₐ ─ Global warmingₑ ╩ ⇔⁸ ╩ ⌐
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╘≡╝ↄ⁹∆⌂╦∟⁸₈™╕ ⌐ ╠⌂↑╣┌⌂╠⌂™ ╩⁸ ⌂≥≤™

℮ ╕╡ ≢↔╕⅛∆═⅝≢│⌂™₉ ≥p. 29 ,1990 כ♄▬♫ꜙ◦ ┬─≢№╢⁹◦ꜙ

⁸₈√╕╙כ♄▬♫ ₉╩ ─↔≤ↄ ⌂⇔⁸₈ ₉╩ ⅎ≡™√⁹∕─30

⌐ ≢ ╦╣√ ⌂ ╙╕√⁸₈ ◘Ⱶ♇♩₉≢№∫√↓≤╩ ™ ∕℮⁹ 

≢│⁸∕─₈ ₉─ ≤│⁸™∫√™ ⌂─⅛⁹ ─ ╩ ╠∆≤™℮↓

≤│⁸ ≤⇔≡⁸∕╣⌐ ╦╢◄Ⱡꜟ◑כ ╩ ∆╢ ⅜ ∞⁹∞⅛╠↓∕⁸

⅜כ♄▬♫ꜙ◦ ∆ ⌐╙⁸₈ⱷꜟ♩♄►fi⇔⌂™ ⌂ ─ ₉  כ♄▬♫ꜙ◦

1990, p. 310╛₈ ─ ╩ ╘₉╢↓≤ ⅜≤⌂p. 332 ,1990 כ♄▬♫ꜙ◦ ╕

╣╢↓≤⌐⌂╢⁹ ─ ╩ ╠∑≤⌂╢≤ƄƄ ◄Ⱡ⌐│╕∞╕∞ ⅜ ™

ƄƄ ⌂╡ ⌂╡ ╩ ∑↨╢╩ⅎ⌂™─∞⁹ ≢ ╘╠╣≡™╢₈ ₉╙╕√⁸

─ ╩ ⌐ ⅎ≡™╢⁹⌂⅔⁸ │⁸ ∕─╙── ╩ ∂╢

╙─≢│⌂™⁹ ⌐ ∆╢ ╙╕√⁸∕╣ ≤⇔≡ ⌂ ≤ ⌐ ≠™≡⌂

↕╣⌂↑╣┌⌂╠⌂™∞╤℮ II.2⁹ ≢№╣ ≢№╣⁸ ⌂ │

⌂─∞⁹ 

≤╙№╣⁸ ≢╙⁸Ɫfi☿fi ⅛╠2 ⇔⅛ √⌂™1990⁸ ─ ⅜₈

₉╩ ⇔√⁹↓─ ─₈ ₉ ⌐⁸₈ ╩

⇔⌂™◄Ⱡꜟ◑⁸≡⇔≥כ ─ ╩ ⌐ ─ ╩ ∆╢₉≤∆≢⌐

↕╣≡™√─≢№╢⁹↕╠⌐⁸1998⁸ ─ ╩ ≤∆╢₈

₉⅜╕≤╘√₈ ₉⌐╙⁸₈ ─ ₉⅜ ╦

╣≡™√⁹№╢™│⁸ ─ ⌐╟∫≡ ↕╣≡™╢

⅜1998⌐ ⇔√ₐ≥℮⌂╢ ˈ ─ ₑ⌐╙⁸₈ ─

─ ⅝⌂ │ ─ ₉∞≤ ↕╣≡™╢⁹ 

∕⇔≡⁸2010⌐⌂╢≤⁸ ◄Ⱡꜟ◑כ ⅜⁸ ⌐│₈2030 ─20

⌐↕╠⌐20─ ⅜ ₉≤™℮ ╩ ∆╢⁹↓╣│⁸2050╕≢⌐20─

≤™℮↓≤≢⌂™⁹2020╕≢⌐8 ─ ⁸2030╕≢⌐↕╠⌐6 ─ ≤™℮

─ ⌐ ⅎ≡⁸₈2030 ─20 ⌐↕╠⌐20─ ⅜ ₉≤ ⇔≡™╢─

≢№╢⁹ ─ │⁸2011─ ╙ ⌐│ ╦∫

≡™⌂™⁹ fi₉⌂₈כꜞ◓⁸₈ ₉╩ ─ ≤∆╢₈GX ₉⅜

20256 ⅛╠ ↕╣⁸ ─60╩ ⅎ╢ ⅜ ⌐ ≤⌂∫√

─≢№╢⁹ 

 ╙⁸ ≤─ ─ ⁸ ↑─ ─ ≤⇔≡⁸1993

⅛╠₈ ⱳ☻♃כ◖fi◒₉ꜟכ⌂╢╙─╩ ⇔√⁹∕─ 26 ⌐│⁸↓─

─ ⅜╟ↄ ╣≡™╢⁹ ⌐ ⅎ┌⁸ │CO2╩ ⇔⌂™⅛╠₈ECO₉

≢₈⅝╣™⌂◄Ⱡꜟ◑₉כ∞≤ ™√™╦↑≢№╢⁹ 
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ה ◄Ⱡꜟ◑כ ─ ⌐╟╢₈ 16

ⱳ☻♃כ◖fi◒כꜟ 2009₉─ ⁹ 

26 ⱳ☻♃כ◖fi◒כꜟ─  

∞⅜⁸20115 11⁸ ≤ ◄Ⱡꜟ◑כ │⁸∆≢⌐4600⅜

↕╣≡™√₈ ─◖fi◒כꜟ╩ ∆╢₉≤ ⇔√⁹3.11ⱨ◒◦ⱴ ⅛╠⁸∟╞℮

≥ 2ﬞ ─↓≤≢№∫√⁹↓╣ ⁸ ⱳ☻♃כ◖fi◒כꜟ│ ╦╣≡™⌂™⁹₈

₉⅜ ↕╣√ ⌐ ╕╡⁸ⱨ◒◦ⱴ ⅜ ⅝╢≤⁸╕╢≢ ─

╩ ↑╢⅛─╟℮⌐⁸ ⌐ ⅝⅜⌂↕╣√─≢№╢⁹ 

₈ ₉╙╕√⁸ ⅜ ─ ⌐ ≈≤

ⅎ≡™╢⁹∕─►▼Ⱪ◘▬♩⌐│⁸₈Ɽ♅ꜗ►ꜞ IPCC ⅜ ≤ ⌐≈™≡

╢₉≤™℮ ╣ ╖≢⁸₈ ╕≢⌐ ╩2 ⌐ ⅎ╢√╘⌐⁸ │

●☻ ╩ ∆╢√╘─○ⱪ◦ꜛfi─ ≈≢№╢↓≤│ ∞₉≤™℮ ⅜

↕╣≡™╢─≢№╢⁹∟⌂╖⌐⁸▬◑ꜞ☻─a ♥꜠◓ꜝⱶₑ The Telegraph 2010│⁸

20101 16⁸₈ ⱤⱠꜟ IPCC ⁸ꜝ☺▼fi♪ꜝהⱤ♅ꜗ►ꜞ

⅜ ∆╢▬fi♪─ ⌐⁸ ─ ─ ⱳfi♪⅜ ╦╣≡™╢₉≤

⇔√℮ⅎ≢⁸₈2002⌐IPCC ⌐ ⇔≡ ⁸Ɽ♅ꜗ►ꜞ │ ⌐ⱦ☺Ⱡ☻

Ⱡ♇♩꞉כ◒╩ ™≡⅝√₉≤ ⇔⁸↕╠⌐₈∕─ │⁸ ⅜ ╩ ∫√

─ ╛ ⅛╠╙ ╩ ↑ ∫≡™╢⁹↓╣⌐│⁸♪▬♠ ꜡כꜚ10─╠⅛

88400ⱳfi♪ ⁸♩ꜜ♃ ⅛╠─8 ♪ꜟ 49000ⱳfi♪ ⁸∕⇔≡ ⅜ ╩ ╘╢

ꜟכ▼▬ ⌐ ↕╣√₈ ≤◄Ⱡꜟ◑כ ₉⅛╠─ 58 ♪ꜟ 357000ⱳfi

♪ ⅜ ╕╣╢₉≤ ∂≡™╢⁹ 

I.3.3. ─  

↕╠⌐ ╩ ╡ ╣┌⁸ ╛ ⌐ ∆╢ ∕─╙─│⁸ ⅜

╕╢ ⅛╠ ⇔≡™√⁹√≤ⅎ┌⁸ ≢1974⌐ ↕╣√ ⌐│⁸ ─╟

℮⌐ ↕╣≡™╢⁹ 

⌐ ∆╢ │⁸≥℮╛╠ ⅜₈ ⇔™ ₉⌐ ⇔≈≈№╢

≢№╡⁸∕─₈ ⇔™ ₉≤│⁸ ─ ⅜⁸ ╟╡⅛⌂╡₈ ₉

∆╢↓≤≢№╢╠⇔™↓≤│⁸ ⌐⅛⌂╡ ⌐ ≢⅝∕℮≢№╢⁹  

1974 

https://www.jaif.or.jp/international/pachauri-ipcc-chairman
https://www.telegraph.co.uk/news/earth/environment/climatechange/7005963/Taxpayers-millions-paid-to-Indian-institute-run-by-UN-climate-chief.html
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│⁸ ─ ⌐│ ╡⅜ ≈№╢⁹₈ ₉≤™℮ ⅜⁸ │₈ ₉⌂─∞⁹

─♃▬♩ꜟ╙⁸a ⅜ ⅎ╢ₑ≤™℮╙─≢№∫√⁹↓─ │⁸ ≢

│⌂ↄ⁸ ─ ⅜ ⌐ ∫≡™╢↓≤⅜₈ ⌐⅛⌂╡ ₉∞≤↕╣≡™

√─≢№╢⁹↓─ │⁸ ─ ⌐≤≥╕╠∏⁸ ─ ╙ ™⌐ ╘≡™√⁹

─ ⅜ ┌╣≡™√197612 3 ⁸a ₑ⅜₈ ╩ ⅎ╢₉≤

™℮ ╩ ╖⁸ ─╟℮⌐ ∂≡™√─≢№╢⁹ 

éé™╤™╤⌂ò ò─ ≢╙⁸ √∟⅜ ⌐₈ ₉╩ ∂√─│₈◘fi

Ɽ♅ ₉⁸≈╕╡ 38 19631 ⁸ ╩ ∫√ ∞∫√⁹éé

∞↑≢│⌂⅛∫√⁹ 1 4 ↑─ │₈▬◑ꜞ☻≢│ ─

⁸ ⌂ ⅜↓─ ╙ ⌐ ⅝ ╣√₉≤™℮ ╩─∑⁸

12 ─⁸↓─ Ɽ♇꜡כꜜ⁸≢ ≢│850╩ ∆ ⅜ √≤ ∂

≡™╢⁹éé₈ ₉│⁸∕─ ╙ ™≡™╢⁹ ─ ⁸ │ ⌂₈

√™ ₉∞∫√⁹7 ⌐⌂∫≡╙5 ╖⌐⇔⅛⁸ │ ⅜╠∏⁸ ≢│

⌐ ♩fiⱲ⅜ ⇔√⁹  1976 

╕√⁸a ₑ≤™℮ ☻כꜙ♬⌂ ╙⁸ ─ ╩ ⅛ ╡ →

≡™√⁹√≤ⅎ┌⁸₈ │ ⅎ│∂╘≡™╢₉ 197010 ⁸₈ ┼─⅝↨⇔₉

197111 ⁸₈ ⅛⌐ │ ⅎ≡ ↄ₉ 19738 ≤™∫√ ≢№╢⁹

─ ╩ ∂√ ╙⁸ ↄ ↕╣≡™√⁹∕─™ↄ≈⅛╩ ∆╢≤⁸ ─≤⅔╡

≢№╢⁹ 

1965 ה ₐ Ƅ │ ∆╢⅛ₑ  

1973 ה ₐ ┼ ⅛℮ ₑ  

1974 ה ₐ ⅜ ⅎ╢ Ƅ ⅜ ⅎ╢ₑ  

1974 ה ₐ ⅎ≡╝ↄ ₑ ─  

1975 ה ₐ Ƅ ─ │≥℮⌂╢⅛ₑ  

1975 ה ₐ │ ↄ⌂╢⅛Ƅ ≤ ₑ  

1976 ה ₐ ⅜ ╢Ƅ ⅜ →╢ ─ ₑ  

1976 ה ₐ Ƅ │ ⅝ ╣╢⅛ₑ ♁ⱡꜝⱴ 

1979 ה N. ◖כ♄ꜟכ ₐ►▼◙כⱴ◦כfiƄ ≤ ₑ╖∆

∏  

ꜟ▬1982F. ⱱ ה ₐ ⅜╛∫≡ↄ╢ₑ♄▬ꜘ⸗fi♪  

─ │⁸♃▬♩ꜟ⌐₈ ₉╛₈ ₉≤™∫√ ⅜⌂™ ─ ≢

╙ ╡ →╠╣≡™√⁹∕╣╠╩ ╗≤⁸₈ ─ │1967⅛╠

╩ ∫≡™╢⁹ ™√↓≤⌐⁸1971⅛╠72⌐⅛↑≡─ ⌐⁸ ≤ │12

╙ ⅜∫√₉  1976, p. 24≤⅛⁸₈1969⌐│ ─ │ 60─≥─ ╟╡

⅝ↄ ⅜∫√⁹1920⅛╠1965╕≢│ │▪▬☻ꜝfi♪ ≢│╘∫√⌐ ⅛↑⌂
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⅛∫√─⌐⁸⇔⅛⇔∕─ ╦╡↓╤⌐⌂╢≤⁸ ⅜▪▬☻ꜝfi♪─ ─ ╩┤↕⅞⁸

⅜≢⅝⌂ↄ⌂∫√⁹↓╪⌂↓≤⅜ ┘1968⌐╙ ∫√⁹1969⌐│⁸™∫∕℮ ⇔

ↄ⌂∫√⁹ ⅜ ┌ⱴⱥ ⌂╢≤≤╙⌐⁸▪▬☻ꜝfi♪│3 ╙ →╩ ⌂

∫≡ │╛∫≤ ─ ≢≤≥╕∫√₉ √∫™≥p. 49 ,1998 כꜝ▬♥ ╩

≈↑╢↓≤⅜≢⅝╢⁹ 

∆╢⌐⁸1960⅛╠1970│⁸ ⅜ ⌐ ⇔⁸ ─ ⅜₈ ⌐└╤

⅜∫≡₉⁸▪▬☻ꜝfi♪≢│ ⅜ ╩ ™≢⇔╕™⁸ ⌐ ⌂ ⅜ ∫≡™╢≤ ⅜

╣≡™√─∞⁹∟⌂╖⌐⁸↓℮⇔√ ┼─ ≤⇔≡ ≤™℮ ⅜ ⇔≡

™√ ⌐│⁸₈ ╩ ⇔≡⁸ ⌂ⱳfiⱪ╩∆ⅎ≈↑⁸ ─№√√⅛™ ╩⅔

ↄ╡↓╪≢ ╩≤⅛∕℮≤™℮ ⅎ⅜№╢⁹éé∕℮∆╢≤⁸ ─ ⅜≤↑⁸ ─

⅜ ↕╣╢≢№╤℮⁸≤™℮ ⅎ≢№╢₉  1972, p. 81ï82≤™℮╙─╙№∫√⁹ 

≤↓╤⅜⁸∕╣⅛╠20╙ √⌂™℮∟⌐⁸⌂−⅛ ─ │ ╣ ╠╣≡⇔

╕℮⁹√╕√╕ ⅜ ⌐⌂∫√↓≤╙№∫≡⁸ │ ⅜ ─

⌐ ⇔≡™╢≤™℮↓≤⌐⌂∫√─≢№╢⁹⅛ↄ⇔≡⁸ ≤™℮ ⌂

│⁸1973⌐│ₐ ┼ ⅛℮ ₑ ≤™℮ ╩ ⇔≡™√─∞⅜⁸1989⌐⌂

╢≤ₐ ↄ⌂╢ ₑ  1989≤ ∆╢ ╩ ∆↓≤⌐⌂∫√⁹∕↓⌐№╢─│⁸

≤≢╙ ┬═⅝╙─≢№╤℮⁹ 

⇔⅛⇔⌂⅜╠⁸ ╦╠⌂™ ╙№╢⁹ ⅜ ↄ⌂╢⅜ ↄ⌂╤℮⅜⁸ ⅜

⌐↕╣≡™╢ │ ∂⌂─∞⁹ ⅜ ╣╠╣≡™√ ⁸∕─ ≤⇔≡ ™⌐

↕╣≡™√─⅜⁸ ─ ⅜ ⅝ ↓∆₈ ₉≢№∫√⁹∆⌂

╦∟⁸ ⌐╟∫≡ ↕╣╢ ─ ╩ꜟ♂꜡כ◄⅜ ∆╢↓≤≢⁸№

√⅛╙ ╩↕⇔√╟℮⌐ ⅜ ╠╣⁸ ╩ ╛⇔≡⇔╕℮≤™℮ ≢№╢⁹√≤ⅎ

┌⁸1975⌐ ↕╣√ₐ │ ↄ⌂╢⅛Ƅ ≤ ₑ≤™℮ ⌐│⁸ ─╟℮

⌐ ↕╣≡™╢⁹ 

⌂ ╩ ∆─⅜⁸ ≢ ↕╣√ ⅛⌂♅ꜞ─ ≢№╢≤™℮

⅜ ╟ↄ ↕╣╢╟℮⌐⌂∫√⁹éé ⌐╙≤≠ↄ♅ꜞ─ │

⅜ 5Ⱶ◒꜡fi ≢№╢⅛╠⁸ ↄ ⌐ ⅛╪≢™╢⁹∕─√╘⁸ 4 ≢

∆╢≤ 2000⌐│⁸ ─4 ⌐⌂╢⁹↓─ ∂╪⅜éé ⅛╠─

╩ ↕∑╢─≢⁸ ⌐ ∆╢ ⅜ ∆╢⁹éé ─ │⁸

⅜ ⌐ ↕╣╢≤⁸ ⅜ 3.5 ∆╢≤™℮ ╩

⇔√⁹  1975, p. 161 

↓↓⌐ ∆╢₈ ─ ₉╙╕√⁸▪ⱷꜞ◌ ≢─99 ─ ⁸≈

╕╡1989⌐⌂╢≤a ∆╢ ₑ  1989≤™℮ ╩ ∆↓≤⌐⌂╢26⁹ ⁸

 
26 √∞⇔ 1989a ∆╢ ₑ│ ⌐ ⅛≈ ⌂ ╩ ⇔≡⅔╡⁸∕─ ⌐ ╠∑┌⁸ ⅜

╩ ∆╢ ⅜ ⅎ≡↓⌂™⁹ 
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∂ 1989⌐ₐ ─ Global warmingₑ╩ ꜙ◦הHהⱩfiכ▫♥☻√⇔

כ♄▬♫ 1990│⁸∕─18 ─1971⌐│⁸ №╢ₐ◘▬◄fi☻ₑ ⌐ ∑√

─ ≢⁸ ─╟℮⌐ ═≡™√⁹ 

⌐╟╢ ─ ⌐≤╙⌂℮ Ᵽ♇◒◓ꜝ►fi♪─ ⅜≥

─ ⌐⌂╢⅛╩ ∆╢↓≤│ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸↓╣⅛╠─ 50

⌐⁸ ⌐╟╢ ─ │⁸6 ⅛╠ 8 ╒≥ ∆╢≤ ╙╠╣╢⁹

┼─ ─ ⅜↓╣╒≥ ∆╣┌⁸ Ᵽ♇◒◓ꜝ►fi♪─

│ ─ 4 ⌐⌂╤℮⁹∕─ ⁸╦╣╦╣─ ⌐╟╢≤⁸ │ 3.5╙

⅜╢↓≤⌐⌂╢⁹ ⌐ ∫≡ ─ ⅜↓╣╒≥ ⅝ↄ ∆╢↓

≤│⁸ ┼─ ⅝ ≤⌂╢─⌐ ⌂╙─∞≤ ↕╣╢⁹ Rasool and 

Schneider 1971, pp. 141 

⁸│כ♄▬♫ꜙ◦⁸╡⅔≥╢⅛╦┌╘ ⅜ ╩ ╛⇔≡ ⌐ ╩

⇔ ↑╣┌⁸1971⅛╠─ 50 ⁸≈╕╡ 2021↔╤⌐│ ─ │ 3.5╙ ⅜

╡⁸∕╣⅜ ┼─ ⅝ ≤⌂╢≤ ∫≡™√─≢№╢⁹↓↓⌐№╢─╙⁸ ⅝⌂

⌐ ⌂╠⌂™⁹√∞⇔⁸ ╦∫≡™⌂™ ╙№╢⁹ ─ │⁸ ─╟℮⌐ ↄ─≢

№╢⁹ 

⇔⅛⇔⌂⅜╠⁸∕─≤⅝╕≢⌐│⁸◄Ⱡꜟ◑כ ─ ≤⇔≡─ │⁸

⅜ ⌐≤∫≡ ╦╠╣≡™╢≢№╤℮⁹ Rasool and Schneider 1971, pp. 141 

⅜ ↄ⌂╤℮⅜ ↄ⌂╤℮⅜⁸◦ꜙ♫▬♄כ─ │ ╩ ⌐ ╡ ⅎ

╢≤™℮ ≢ ⇔≡™╢⁹ ─ₐ ─ ₑ⌐│⁸₈↓─╟℮⌂ ⅎ⅜

⌐≤∫≡ └≥™ ⌐⌂╢↓≤│⁸╦⅛∫≡™╢⁹⇔⅛⇔⁸ ה

⌐ ∆╢ │⁸ ┘≤⌐╙⌂™│∏∞₉ p. 307≤↕ⅎ ,1990 כ♄▬♫ꜙ◦ ⅛╣≡

⁸≡∫≥⌐כ♄▬♫ꜙ◦⁹╢№≢─╢™ │⁸ ∆═⅝₈ ₉⌐ ⌂╠⌂™─≢

№╢⁹≤╙№╣⁸ ⅜ ∆╢─⅛ ∆╢─⅛⌐ ∆╢ ⌐│⁸╕∞ ⅜№╢⁹

1960⅛╠1970 ⌐⅛↑≡│⁸ ─╟℮⌐ ╦╣≡™√─≢№╢⁹ 

™╕⅛╠ ₃ ╕ⅎ│⁸ ≈≠⅝≢⁸ ─ ⅜ ⌐⌂∫√⁹∕─

─ ⅜≤↑≡ ⅜ ⇔⁸ ⌐ ⇔√ ⅜ ∆╢⅔∕╣⅜№╢≤↕╦⅜╣

√⁹éé≤↓╤⅜⁸↕™⅝╪│ ↄ⌂∫≡⅝≡™╢≤™℮ ⅜ ⌐⌂∫≡⅝√⁹

 1972, p. 61 

⅜ ⌐ ∆╢ ╩ ╪≢™╢ ⁸ ∞↑⅜™≈╕≢╙

╩ ⇔╪≢™╢↓≤│ ↕╣╕™⁹éé ⅜ ™√↓╤⁸ ─

⅜ ⌂ ⅜№∫√⁹éé ⌐ ╦╣╢↓─ ⌐╙™ↄ≈⅛─

⅜№╢⁹  1965, p. 30ï36 
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∆╢⌐⁸1960⌐ ─ ⅜ ┌╣ ╘╢ │⁸ ≤ ⁸₈

─ ₉⌐╟╢₈ ─ ₉⅜ ↕╣⁸₈ ─ ⅜≤↑≡ ⅜ ₉∆╢

≤ ╦╣≡™√─≢№╢⁹ ╩ ⌐ ⅎ┌⁸1960⅛╠1970 ⌐ ⅎ√ │⁸

∕╣ ─ ⌐ ∫≡ ╦∫≡ ⇔≡ √↓≤⌐⌂╢⁹∕⇔≡⁸∕─ ⅜⁸

⌐ ≠ↄ ∞≤↕╣⁸₈ │ ╩ ╦∫≡⁸ ─ ⌐ ╖∞⇔≡™

╢↓≤│ ≢№╢₉  1975, p. 67≤™℮ ⅜ ↕╣≡╝ↄ─≢№╢⁹1976⁸

─ │⁸ ─╟℮⌐ ═≡™√⁹ 

─ ─ ╩ ≤ ╣┌⁸╦╣╦╣│∆≢⌐∕─ ⌐ ⇔≡™╢⁹

∕⇔≡⁸ ™ ╩╖╢⌂╠╕∟⅜™⌂ↄ ⌐ ⅛∫≡ ╪≢™╢⁹

⇔≡™╢ ╙⁸ ⌐ ⅛™≈≈№╢ ─ ⅝⌂ ─ ≈─

⌂☻♥♇ⱪ≢№╢↓≤│╒╓╕∟⅜™⌂™⁹éé ─ ⅜ ⇔≡

╩ ⇔⁸ ∆╢↓≤╩ ╘√─≢№╢⁹ ≤⅛ ─ ∟ →⌂≥

╙⁸↓╣⌐ ™⌐ ⇔√⁹éé╕√⁸ ─ ≢ ∆╢↓≤⌂≥│≤≡╙≢⅝

╩♃כ♦─≤╒™⌂ ⅎ╢╟℮⌐⌂∫√─│⁸◖fiⱧꜙכ♃כ─ ∞∫√⁹↓℮

⇔≡╦⅛∫√↓≤│⁸ ⇔√╟℮⌐ ─ ⅜ ≤⇔≡ ⌐ ╩≈

≠↑≡™╢≤™℮↓≤≢№╢⁹  1976, p. 125 

20 ─ │₈ ─ ₉⌐╟╢₈ ─ ₉⅜ ↕╣≡™√⁹

∞⅜⁸↓─ │⁸180 ╦∫≡⇔╕℮⁹1970⌐⌂╢≤⁸₈ ─ ⅜ ₉⇔⁸

₈ ₉╛₈◖fiⱧꜙ₉כ♃כ╩ ⇔≡ ─ ⅜⌂↕╣╢╟℮⌐⌂∫√ ⁸₈

─ ⅜ ≤⇔≡ ⌐ ╩≈≠↑≡™╢₉↓≤⅜ ⇔⁸₈ ∆╢

╙⁸ ⌐ ⅛™≈≈№╢ ─ ⅝⌂ ─ ≈─ ⌂☻♥♇ⱪ≢№╢↓≤│

╒╓╕∟⅜™⌂™₉≤ ⅎ╠╣╢╟℮⌐⌂∫√─≢№╢⁹1970 ─ ⌐ ⇔≡│⁸

Nכ♄ꜟכ◖ה 1979, p. 100╙╕√⁸₈ ╛◖fiⱧꜙכ♃כ─ ≢№╢⁹⇔⅛⇔╕√⁸

≤ ─ ≢╙№╢₉≤ ═⁸ ─ ╩ ⇔≡™√⁹ 

∞⅜⁸1980 ⌐⌂╢≤⁸╕√╙╛180─ ⅜ ╠╣╢⁹ │ ╣╠╣√

⅜ ╡⁸∕╣↓∕⅜ ∞≤↕╣╢╟℮⌐⌂╢─≢№╢⁹↓─ ⌐≈™≡⁸

│⁸ ─╟℮⌐ ═≡™╢⁹ 

éé ⌂ↄ≤╙ ⌐ ∆╢⅛⅞╡⁸↓─ ⌐≤ↄ⌐ ╩ ⅎ≡⇔╕

℮╒≥─⁸ ╛ ⅜№∫√╦↑≢│⌂™⁹éé ⅜ ─

≢─ ─ ╩ ╘╢╟℮⌐⌂∫√ √╢ │⁸ ─ ⌐№∫√↓≤⌐⌂

╢⁹  1994, p. 42 

√⌐ ⇔≡ √ │⁸↓╣╕≢─ ╩ ⌐ ⇔√╙─≢│⌂™⁹

∕╣⅜ ⇔≡™╢─│⁸ ⌐ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ≢№╢⁹ ⸗♦ꜟ╩

◦Ⱶꜙ꜠כ◦ꜛfi∆╢↓≤≢ ╩ ⇔⁸∕╣⌐ ≠™≡ ╩ ℮≤™℮ ∞⁹
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⇔⅛⇔⌂⅜╠⁸ 1985, p. 209⅜ ∆╢╟℮⌐⁸₈ ─≤↓╤⁸ ⅜≢⅝╢

─⅛≥℮⅛╦⅛∫≡™⌂™⁹╙⇔⅛⇔√╠≢⅝⌂™⅛╙⇔╣⌂™₉─≢№╢ I.2.5⁹

⁸ ⌐ ⌂ │⁸ ⌐ ─כ♃כꜙfiⱧ◖כⱤכ☻╢™ ⌐│⁸ ─

⅜ ≤™℮↓≤≢№╢⁹∞⅛╠⁸ ⌐ ╦∫≡™╢ ₁│⁸ √∟─ ─

╛ ╩ ↄ ⅎ⁸ ≤⇔≡╙ ╩ ⇔⌂↑╣┌⌂╠⌂™─≢№╢⁹ 

™∏╣⌐∑╟⁸ ⅜ ⌂ ≢№╣┌№╢╒≥⁸ ₁│⁸ ⌂ ≢│⌂ↄ⁸

™ ⌂ ╩ ≤⇔≡™╢⁹↓─ ⌂ ⌐ ⇔≡│⁸ 2002╙╕√

ₐ ┼─ ≢e⁸ ⅜ ⅎ╢ ↄ─ ╩ ⇔√⁹↓─ │⁸

─ ≢⁸₈2002 ─ⱬ☻♩ 3 ₉─ ⌐ ╡ →╠╣√

 2002⁹⇔⅛⇔⁸∕╣⅜ ⅛ ─ ─ ⅝⌐ ╩ ⅎ√╦↑≢│⌂™⁹∕⇔≡

⁸↓╪⌂ ╩ ™√≤↓╤≢⁸ ⌐│ ─ ╙ ⅎ⌂™∞╤℮⁹∕─↓≤∞↑│⁸

⇔≡™╢⁹ ─ ⌐↕ⅎ⁸ ─ ⌐≈™≡₈ ⅜№╢₉≤ ∫√ ₁⅜

⌂⅛╠∏™√│∏∞⁹∞⅜⁸∕╣╩ ⌐⇔√≤↓╤≢⁸╕∫√ↄ ≢№∫√⌐ ™№╢

╕™⁹⅔∕╠ↄ⁸ │ ─ ≢│⌂™⁹╗⇔╤⁸ ─ ≢ ⌂ ╩ ╘

≡™╢ ₁─ ⅜ ⌂─∞⁹≤╙№╣⁸↓─ ⅜ ⅛ ⌐ ↕╣╢↓≤╩

™⌂⅜╠⁸ ⅛⌐ ╩ ↄ↓≤⌐⇔╟℮⁹ 

I.3.4. ⱷ♦▫▪≤ ─ⱷ◌♬☼ⱶ 

╖ ⅎ ⁸◕ⱡⱶ ⁸ ⌐╟╢ ⁸ ⅛ↄ

♄▬○◐◦fi ⌂≥─™╦╝╢ ⱱꜟ⸗fi ⁸ ⌂≥⁸ ┼─

⅜ ↕╣╢₈ꜞ☻◒⌐⅛⅛╦╢ ₉ ꜞ☻◒ ⌐ ⅛⅛╦∫≡⅝√

─ ⅛╠ ∫≡⁸ ≤CO2─ ⌐ ∆╢ │⁸↓╣╕≢

⇔√↓≤─⌂™ ⌂ ─ ≢№╢⁹ 

⅜ ⅛⌐ ⇔≡│⁸ ⌂ ╩ →╢─⅜ ╟™∞╤℮⁹ │2025

⅛╠⁸₈ ─ ≤ ╩ ∆╢ ⌐ ∆╢ ₉ ≢ ⱷכ◌כ╩

⌐ ┼─ ⱤⱠꜟ─ ╩ ≠↑╢  ⁹√∑↕♩כ♃☻╩

│⁸↓─ ╩╘←╡⁸202212 6 ⁸ Ᵽכ꜡◓ⱡfiꜘ◐ה

ꜟ ╛ ה ⁸ ה ╠5 ⅜

╩ ™√⁹∕↓≢5 │₈ ⱤⱠꜟ─ 8 │ ≢№╡⁸∕─ ↄ⅜

╛ ≢ ↕╣≡™╢ ►▬◓ꜟ ≢≈ↄ╠╣≡™╢⁹ⱤⱠꜟ─ ⅜

ⅎ╣┌⁸ ◄Ⱡꜟ◑כ ⌂≥─ ≢ ─ √∟╙ ∆╢↓≤⌐

⌂╢₉⌂≥≤ ╩ ⇔√⁹ 

↓↓╕≢│ ─ ≤ ∂∞⅜⁸⌂╪≤ ∂ ─ ⁸↓╣⌐ ∆╢

⅜ ╦╣√⁹ ⱤⱠꜟ╩ ∆╢ ─ ה ─╒⅛⁸

─ ≤ ⁸∕⇔≡ 2 ─ 5 ⅜
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⌐─∙╪∞⁹ ─ √∟│⁸ ╩ ⇔≡™╢ ─₈ ☺ꜗ

Ɽfi₉₈ Ⱡ♇♩꞉כꜞ◓₉₈◒כfiⱧכ☻☺ꜗⱤfi₉₈♀꜡◄Ⱶ♇◦ꜛfi╩ ∆╢ ₉

₈♀꜡◄Ⱶ ₉⌂≥28─ ─ ╙ ╗ ╩ ⇔≡ ⇔≡™

√⁹ 

↓─ ⅜⌂−⁸ ⌂─⅛⁹ ─ ⅛╠ ∫≡⁸↓─ ─ ≢

≤ ≤ ⅜ ╩ ∆╢ ≢ ┘∆╢↓≤│╒≤╪≥⌂™⁹≈╕╡⁸↓─

≢│⁸ │ ⅜ ™∕℮⌐⌂™ ⁸ ⁸ ⁸ ⅜ ⌐ ╕∂ↄ

╪∞─≢№╢⁹ 

│ ─ 1974ï2018 ≤⇔≡⁸40 ⌐╦√╡⁸ ╛

⌂≥╩ ⇔≡⅝√⅜⁸ ≤ ⁸ ⁸ ─4 ⅜ ↄ ╩≈⌂™≢™

╢ │╒≤╪≥ √↓≤⅜⌂™⁹ ─ ╛ ⁸ ⱱꜟ⸗fi─╟℮⌂ꜞ☻◒ ≢

│⁸√™≡™─ ⁸ │₈ ─ │ ↕⌂™ ₉≤ ╛ ╩

∆╢ ╩ ™≡⅝√⁹ ─ ≤╙ ╩ ™≡™√⁹ 

≤↓╤⅜⁸ ╛ ⌂≥ ─◄Ⱡꜟ◑כ ⌐⌂╢≤⁸₈

╩ ←√╘⌐ CO2╩ ╠∆─⅜ ₉≤™℮ ה ꜝ♩כꜙ♬Ⱳfiכ◌⁸⅛╠⅛

ꜟ╛ ╩ ⅎ╢ ╛ ⁸ ⁸ ≤ ⅜ ╖╩

∕╤ⅎ╢╟℮⌐⌂∫√⁹ 

∕⇔≡⁸ ╢═⅝↓≤⌐ ─ⱷ♦▫▪⅜∕─ ⌐ ╦∫√⁹≈╕╡⁸ⱷ♦▫▪⁸

⁸ ⁸ ⁸ ─5 ⅜ ⌐ ┘⁸ ╩ ╡⅛↨∆╟℮⌐⌂∫√

─≢№╢⁹∕↓⌐ ⌂ ⅜ ⅎ╟℮⅜⌂ↄ⁸ │ ╘≡ ≢№╢⁹ 

─ ⌂ ⅜ ⌐CO2⌂─⅛⌐ ⇔≡⁸ ⌂ ╩ ⇔≡™╢─

│ ∞↑≢№╢⁹™╤™╤⌂ ⌂ ≢│⁸ ↄ─ ⁸ │™╦╝╢

≤ꜞⱬꜝꜟ ⌐ ⅛╣╢⅜⁸ ─ ╛∕─ ┼─ ≢│⁸∕─

⅜ ╣≡⇔╕℮⁹ 

№─ ≢∆╠⁸₈ ─ ⌐ │⌂™⁹ ⅜ ⇔≡ ╡

╘╢ ⇔√ ⅜ ╕╣╢⁹ ≢│ ╛ ≤╙ ⇔⁸ ⌐ ™ ╩

∆↓≤⅜ ∞₉ 20223 2 ≤ Ɽfiꜗ☺ꜟכ○≢ ≢─ ╡ ╖

╩ ⅎ√⁹↓─ │⁸↓≤ ╛ ≢│⁸ ⅛≤ ⌐™╢ ≤

│⌂™⁹╕↕⌐ ─ ─ ≢№╢⁹ 

⌐ ∫≡│⁸ ╠⅜ ⱦ☺Ⱡ☻⌐ ╩ ∫ ╪≢™╢∑™⅛⁸

┼─ ⅜ ╕∫√ 202511 ⌐ ⅛╣√ 30 ╖

COP30⌐ ⇔≡⁸₈ ◌ꜞⱨ◊ꜟ♬▪ ◒כꜜכꜙ♬╛ ⁸ ⌂≥│ ⌐

∞⁹ │ ⌐≤≥╕╠∏⁸ ╛ ⌂≥⌐╟╢ ╛ ╩ ∆

╩╡ↄ≠ꜟכꜟ ⅜⌡┌⌂╠⌂™⁹ │№╢ ─ ╩ ⅎ╢≤⁸ ⌐ ∆╢

≤ ⅎ╠╣≡™╢⁹ ⇔≢╙ ↕∑⌂™≤⁸ ╡ ⇔─≈⅛⌂™ ⌐ ╢ ╣⅜№╢⁹

│ ╩™╕ ∆═⅝∞₉≤ 2025 11 29 ≢ ⅎ⁸ ⁸
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⁸ⱷ♦▫▪⅜ ≤⌂∫√ ┼─ ╩ ⇔√⁹ 

↓─₈ⱷ♦▫▪≤ ⁸ ⁸ ⁸ ─ 5 ₉─ ─ ↕╩ ⱴכ♥─

↔≤⌐ ≡╖╢≤⁸↕╠⌐∕─ ↕⅜╦⅛╢│∏∞⁹ 

√≤ⅎ┌⁸ ╖ ⅎ GM ⁹GM │1996⌐ ╛◌♫♄≢ ↕╣⁸

≢ ⇔ ╘≡∟╞℮≥30⌐⌂╢⁹ │GM ╩ ⌐ ⇔⁸ ─

╛ ⌂≥─ ⌐ ⇔≡™╢⅜⁸™╕∞⌐ ≢─ │ ⇔≡™⌂™⁹ 

⌂−⅛≤ ⅎ┌⁸ ⅜ ⇔╟℮≤ ∫≡╙⁸ ─ ⅜ ↄ⁸ⱷ♦▫

▪│Ⱡ●♥▫Ⱪ⌂ ╩ ╡ ∆⅛╠∞⁹GM ≢│12─ ⅜ ╩ ⌐∆╢

╕≢≈ↄ∫√⁹∆≢⌐ ⌂≥ │ ⅛╠ ⇔√⁹ ≤ ─

│ GM ─ ╩ ⇔≡™╢⅜⁸ ─ ╩ ⌡ ∆∞↑─ ╩╙

∫≡™⌂™⁹ 

↓─GM ─ ≢│⁸ⱷ♦▫▪≤ ─2 ⅜ ─ ™ ⌐№╡⁸∕╣

⌐ ∆╢ ≢ ≤ ⁸ ─ ─ 3 ⅜ ⅛™ ℮ ⌐⌂∫≡™╢⁹≈╕

╡⁸5 ⅜ ↄ ┘∆╢ ≢│⌂™⁹ 

─ ╛ ꜞ☻◒─ │≥℮⅛⁹ ⁸

⌂≥ ─ │ ─ ⌐ ∆╢ ╩ ∑√⁹ ≤ │ ⇔⁸

⁸ ⁸ ⁸ │ ∞∫√⁹ ⁸ ⌂≥ꜞⱬꜝꜟ │≥

∟╠⅛≤™ⅎ┌⁸ ─ꜞ☻◒╩ ∆╢ ─ ─◖ⱷfi♩╩ ∑⁸ │

╩₈ ₉≤ ╪≢™√⁹ │ ⌐ ⌂─≢⁸↓─ ≢│⁸ ≤

⅜ ∞∫√≤™℮ │№╢╙──⁸ ╖ ⅎ ⌐ ∆╢ ≤ √

⅜≢⅝≡™√⁹≈╕╡⁸ ≤ ⌂≥ ≤ ─ ⌐ ⇔≡⁸

≤ꜞⱬꜝꜟ ⱷ♦▫▪⅜ ⅝ ℮ ≢№╢⁹ 

≡⇔≥☻כꜙ♬⁸ ≈PFAS ⱨ♇ ─ ≢1 ∆╢

╙ ╛ ╖ ⅎ ≤ ≡™╢⁹ ╛NHK│ ─ ─ ─

╩ ⌐ ╡ →≡⁸ ⅜№╢⅛─╟℮⌂ ╩ ⇔≡™╢⁹↓╣⌐ ⇔⁸PFAS─

┼─ꜞ☻◒╩ ⇔√ │⁸ ─ ⅜ ⌐ ⇔≡™╢ ┌

ↄ ⌂╠┌⁸ ╛ ⅛╠ ⅛╣√ 1 ADI ⌐ ╕∫≡

⅔╡⁸ ┼─ │⌂™≤ ≠↑≡™╢⁹ ─ ⅜PFAS─ ╩ ∫≡™╢

│⌂™⁹↓↓≢╙⁸ ≤ ≤ ─ ⅜⁸ ⱷ♦▫▪≤ ⌐ ⇔≡⁸

⅛™ ℮ ⌐⌂∫≡™╢⁹ 

↓─╟℮⌐⁸ ╖ ⅎ ⁸◕ⱡⱶ ⁸ ─ ⁸ ⁸

⅜╪⌂≥╩ ∆╢ HPV ⱥ♩ⱤⱧ꜡כⱴ►▬ꜟ☻ ꞉◒♅fi≤™∫√ ≢│⁸ⱷ

♦▫▪│ ─ ╟╡╙⁸ ⌐ ⌂ ╛ ─ ╩ↄ╖ ╡⌂⅜╠⁸

╩☻כꜙ♬ ⇔≡™╢↓≤⅜ ⅛╢⁹ ™ ⅎ╢≤⁸ⱷ♦▫▪≤ ─2 ⅜⁸

⁸ ⁸ ─ ─3 ≤ ∆╢ ⌐⌂∫≡™╢⁹ 

─ √∟⅜ ╖ ⅎ ╛◕ⱡⱶ ⁸PFAS⌂≥⌐ ⇔≡⁸ ╛
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╩ ↄ─│⁸ⱷ♦▫▪⅜ ╠∏ ╠∏─℮∟⌐ ╩ ∂↕∑╢ ╩ ⇔√╡⁸

╩№⅔╢╟℮⌂ ╩ ╡ ⇔≡™╢⅛╠⌐ ⌂╠⌂™⁹↓─ⱷ♦▫▪⌐╟╢₈ ₉₈

₉─ │⁸ ∆╢ ⌂ ─ ⌐ ⌂ⱳ▬fi♩≤⌂╢⁹↓╣│ⱷ♦▫

▪⅜₈ ₉₈ ₉╩ ⌐ ╩≈ↄ∫≡™ↄ↓≤≤ ⇔≡™╢⁹ 

↓℮⇔√ 5 ─ ─ ⌐│⁸ꜞ☻◒ ⌐⅛⅛╦╢ⱷ♦▫▪ ─

⅜№╢⁹∕─ │⁸ ─╟℮⌂5≈─ ⅛╠ ╡ ≈⁹ 

1. ₈ ─ ╩ ╢₉╟℮⌐ │ ↄ⁹ 

2. ≥∟╠⅛≤™ⅎ┌⁸₈ ─ ─ ₉╩ↄ╖ ╡⌂⅜╠⁸ ╩ ∆╢ 

3. ₈ │ ⌂ ∞⁹ ╩ ⇔╟℮₉≤∆╢ ─ ╩ ∆╢ ↓╣│⁸

ⱷ♦▫▪⅜ ⌂ ╟╡╙ ⌂ ╩ ╗⁸≤ ™ ⅎ≡╙╟™ ⁹ 

4. ⱷ♦▫▪│ ─ ≢│⌂™⁹ ╩ ∆╢↓≤⅜ ─ ∞≤

ⅎ≡ ╩ ↄ⁹ 

5. ₈ ─ ₉╩⅔ ⌐⁸ │ ╣≡™╢≤™℮ ≢ ↄ⁹ 

↓╣╠ 5≈─ ⅜⅛╣≤ⱴ⌐╟∫≡⁸כ♥⁸│ ⅛∫√╡⁸ ⅛∫√╡∆╢⅜⁸

↓╣╠─ ⅜ ↄ≤⁸╒╓ ⌐ ₁⌐ ╛ ╩ ╢ ↑⌐ ╦╢⁹ 

√≤ⅎ┌⁸∆≢⌐ ═√╟℮⌐ ╖ ⅎ ─ ⁸₈ ∞₉≤∆╢ ─

╟╡╙⁸ ∆╢ ╛ ─ ─ ╩ ∆╢√╘⁸ ─ │√™≡™

Ⱡ●♥▫Ⱪ⌐⌂╢⁹ 40⌐╦√╢ ─ ≢₈ ╖ ⅎ │ ⌐╟∫≡

∞≤ ↕╣≡™╢⁹ ⇔≡ ═╕⇔╞℮₉≤™∫√ │ ╙ √↓≤⅜⌂™⁹ 

2014⁸ ─ ≤⇔≡ 3⁸4 ─ ⇔ ╘╩

∂√ │™╕⌂⅔ ≢ ╩ ↑≡™╢⅜⁸∕─ ⌐ ⅜ ⅛↑≡ ⅝⁸

™╕╙ ⇔√ ╩ ⅝ ↑≡™╢⁹20264 19⌐ ╦╣√ ─ ⌐≈™

≡⁸ 4 20 │₈ ─ ⅜ ╩ ™√⁹ 300⅜ ╩

↑√⁹ ⅜ ⇔√ ⌐≈™≡ ⅜ ∆↓≤│⌂™⁹∕╣≢╙ ⅜ ∆─

│⁸ ─ ⅜№∫√─⌐⁸∕─ ⌐⅔™≡╙ ╩ ⅛∆↓≤│a ⅎ⅜√™╒≥

⌐ ∆╢ ⅛e╠≢∆₉≤ ─ ™ ╩∕─╕╕ ⌐ ∑≡™╢⁹ ⇔≡™╢⅛╠∞⁹ 

↓─ ─ ™ ⌐≈™≡│⁸ ╙ ⇔⁸√┘√┘ ⌐ ╡ →≡™╢⁹

↓℮™℮ ⅜ ≡ↄ╢─│⁸ⱷ♦▫▪─ ╝ⅎ≢№╢⁹ 

I.3.5. ─  

↓─╟℮⌐ⱷ♦▫▪─5≈─ I.3.4│≥─♥כⱴ⌐╙ ≢⅝╢⁹∕↓≢⁸

ⱴ↔≤⌐₈כ♥ ₉₈ ₉ ≤ ⁸₈ ₉₈ⱷ♦▫▪₉₈ ₉⌐ ⇔

≡⁸ⱷ♦▫▪─☻♃fi☻╩ⱴ♩ꜞ◒☻⌐⇔≡╖√ 4 ⁹∕╣≢ ≠ↄ─│⁸ⱷ♦▫

▪│√™≡™─ ⁸ ╛ ─ ─ ╩ √ↄ ℮ ⅜№╢↓≤∞⁹╕√⁸
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ⱷ♦▫▪│₈№─ │ ╡₉≤™∫≡ ∆╢╟℮⌐⁸ ⌐ ⇔≡╙ ╩ ↄ

⅜№╢⁹ 

4 ⁸ ⁸ ⁸ⱷ♦▫▪⁸ ─ 5 ─  

 

 

  

 

 

 

  ⱷ♦▫▪ ⌐

≤NHK  

╖ ⅎ       ⌐  

      ⌐  

      ⌐  

⅜╪⌂≥─ 

꞉◒♅fi 

     ⌐  

PFAS      ⌐  

 

CO2  

≤

─  

≤

─  

≢

│⌂™ 

≤

─  

≤

─  

⌐  

⁹ ₈ ₉│ ╖ ⅎ ⌂╠ ○▬Ᵽה ⁸ ⌂╠ ⁸꞉◒♅fi⌂╠

⁸ ⌂╠ ╩ ∆⁹ ─ ≢│⁸ⱷ♦▫▪│ ╛ ⌐ ╩ ⇔⁸

⌐ ⌂─⌐ ⇔⁸ ≢│ ╩ ⅝⁸ ⁸ ⁸ ⁸ ⁸ⱷ♦▫▪

╩ ↄ ─ 5 ⅜ ╩ ╦∑≡™╢⁹ ─ ╩ ≡ ⅛╢╟℮⌐ⱷ♦▫▪│≥─ ≢╙₈ ⌂ ₉

⌐ ∆╢↓≤⅜ ⅛╢⁹ 

≤↓╤⅜⁸≢№╢⁹↓─ⱴ♩ꜞ◒☻╩≈ↄ∫≡╖≡⁸↓─ ⅛╠ ⇔√ ⅜№╢

↓≤⌐ ™√⁹ ≢№╢⁹╕∏ ↄ─│⁸ ≢│ⱷ

♦▫▪│ ≤├∫√╡≤ ╩ ╦∑≡™╢↓≤∞⁹₈ ◄Ⱡ╩ ∆╢₉≤

™℮ ─ ⌐╙ ∞⁹ 

╖ ⅎ ⌂≥─ ≢│⁸ ≤ↄ⌐ ⌂ ≤

⅜ ⅜☻כ◔╢∆ ∞∫√─∞⅜⁸⌂╪≤ ≢│⁸ ≢ ═√

─ ─╟℮⌐⁸ ─ ≤ ⅜ ∂ ⌐ ⅜╡⁸ ↄ

₈ ⅜ ⌂™₉≤ ⅎ╢ ⅜ ╠╣╢╟℮⌐⌂∫√⁹∕↓┼ⱷ♦▫▪⅜₈∕─≤⅔╡₉

≤ ╦╪┌⅛╡⌐ ╩ ╢⁹ 

│ 20221 8 ≢ ─ ⌐ ⇔≡⁸₈ ∞↑≢⌂ↄ⁸

╛ ⁸ ⁸ ╙ ╩ ⇔ ∫≡⁸ ⌐ ∆╢↓≤⅜ ╘╠╣╢₉≤

╩ ┘⅛↑√⁹ ╙ ╙ ╙ ╙ ⌐⌂∫≡⁸ ─ ⌐ ⇔╟℮≤

≢ ⅎ√─≢№╢⁹ ─ ⌂╠™↨ ╠∏⁸↓╪⌂ │ │≢ⱴכ♥─

⇔≡ ╠╣⌂™⁹ ≤⇔⅛ ™╟℮⅜⌂™⁹≈╕╡⁸ⱷ♦▫▪⁸ ⁸ ⁸

⁸ ⁸ ⁸ ─5 ⅜ ≤⌂∫≡ ∆╢≤™℮⁸↓

╣╕≢ √↓≤─⌂™╟℮⌂ ⅜≢⅝ ⅜∫√─≢№╢⁹ 

↓─ ╩ ≤ ═┌╟™─∞╤℮⅛⁹⅛≈≡▪ⱷꜞ◌─▪▬♀fiⱢ꞉כ │1961

─ ≢₈ ₉─ ╩ ⇔√⁹ ⅜ ─ ⌐ ⅝ↄ

⇔⁸ ≤ √∟⅜∕╣∙╣─ ─√╘⌐ ⇔⁸≤⅝⌐ⱴ☻◖Ⱶ╙ ╦∫≡⁸
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≤ ⅜ ⅝ ⇔⌂╠⌠ ⌐ ∫√ ─↓≤∞⁹↓╣⅜₈ ₉≤

⇔≡ ⌐⌂∫√⁹ 

↓╣≤ ∂╟℮⌂ ⅜ ≢ ⅝≡™╢⁹ ⌐⅛⅛╦╢

─ ⌐ ⅜╢ √∟│⁸ ╛ ⁸ │™℮⌐ ┌∏⁸ ⅛╠ ⁸

⁸ ⁸ ⁸ ⁸ ⌂≥№╠╝╢ ⌐╕√⅜∫≡™╢⁹↓╣

╩₈ ₉ ה ה ה ה ─5 ≤ ╪≢╙╟™∞╤℮⁹↓

╣│⁸⅛≈≡─▪ⱷꜞ◌─₈ ₉─ ≥↓╤≢│⌂™⁹╙│╛∞╣ ⁸∕─₈

₉─ꜞfi◒⅛╠ ╣╠╣⌂™ ⌐ ∫≡™╢⁹ 

⅛≈≡ ⱱꜟ⸗fi ⅜ ⌂ ⌐⌂∫≡™√≤⅝⁸ ⇔⅛∫√ ⅜₈

⌐ ⅝⌂ ╩ ™≡ↄ╣╢≤⁸ ⌂ ⅜ ╕╡⁸ ⅛╠ ⅜ ╡╛∆™⁹

≥╪≥╪ ™≡╒⇔™₉≤ ╦╣√↓≤⅜№╢⁹ ╙ ∂∞⁹↓↓╕≢₈

₉⅜ ╗≤⁸ ╙ ─ ╩ ≡⌐≢⅝⁸ ─ │ ≢№╢⁹ 

₈a ≤─ ₉≤™℮►♁ₑ ╩ ⇔√ ─

│ ⌐ ╣⁸ ╩ ⇔√2009─ ≢ ↄ╙ ─╟℮⌐ ↄ

⇔≡™√⁹₈ ⅜↓↓╕≢ ⅝ↄ⌂∫√ ─ │⁸∕╣⌐╟∫≡ ∂╢

⅜№╕╡⌐╙ ⅝™⅛╠≤™℮╟╡╙⁸↓─ ⌐╟∫≡ ⅝⌂ ╩ ╢ √∟⅜

⇔≡™╢⅛╠∞⁹ ⌐⅔™≡╙⁸ ╩ ╘∏⌐ ╙ ⅝⌂ ╩ ╢

─│ √∟∞⁹ ╠│ ╛ ─ ≢№╡⁸ ⇔™ √∟≢╙№╢⁹

≤™℮ ⅜⅛╡⌂ ⌐╟∫≡ ↕╣╢ ⅜ ⇔≡ ⌐ ⅝

╘╢≤⁸╙│╛ ⌐╙∕╣╩ ╘╢↓≤│≢⅝⌂ↄ⌂╢₉⁹╕∫√ↄ ∞⁹ 

╩ ╢≤⁸ ה ⅜√┘√┘ ∆╢⁹ │⁸↓≤

≢│ ⌐ ≈ ∞⁹2022 9 19 ─ ⌐╙ ⅜ ⇔√

⅜⁸ │╕╢╕╢ ─ ™ ≢ ╘ ↄ↕╣≡™╢⁹NHK╙ ∂☻♃fi☻∞⁹ 

≤™ⅎ┌⁸ ╛ ⁸◕ⱡⱶ ⌂≥─ ≢│⁸≥∟╠⅛≤

ⅎ┌⁸ ─ ⌐ ⌂ ╩ ╡ →⁸ ⌐ ≈ ─ ╩∕─╕╕ ∑╢◔

│☻כ ⌂™⁹≤↓╤⅜⁸ ⌐⌂╢≤⁸ ─╟℮⌂ ╩ ↕∑⁸ ⅜

₈ │ ⌐ ─∑™⌂─≢⇔╞℮⅛₉≤ ℮≤⁸ │₈ ⅛╠ ℮≤⁸

⌐╟╢ ⌐│ ℮ │№╡╕∑╪₉≤⅝∫┐╡≤ ⅎ╢⁹ ⧵⅔ⱴ⌂╠⁸כ♥─

╠ↄ │₈↓℮™℮ ╙№╢⅜⁸≥℮⅛₉≤ ∆╢ ≢▬fi♃ⱦꜙכ╩ ╘╢│∏∞

⅜⁸∕℮™℮ ™ ™⅛↑╩ ⇔≡™╢⁹∕⇔≡⁸ │₈ ─ ≢ ╙ ⅜

⅝™─⅜ CO2 ≢∆₉≤ ⅎ⁸ │ ╦╢⁹™≈╙≤ ∫≡⁸ ⅜

⌐ ≈ ─ ╩ ₁ ₁≤ ∑≡™╢─∞⁹↓╣⅜ ─ ╛ ─

⌂╠⁸⅔∕╠ↄ │ ™ ╩ ┘∑╢∞╤℮⁹⌂−⁸ ╛ ∞≤⁸∕─

™ ⅜ ∫≡⇔╕℮─⅛ ≢№╢⁹ 

≢╙ │ⱥכ꜡כ ™∞⁹ ─ ╩╘←╢ ≢

─ ⌐ ∫√ ╩ ⇔⁸202210 9 ↑1 ♩♇ⱪ≢₈ ─
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₉≤ ∂⁸ №╢ ≤⇔≡ ∆╢ ╩ ₁ ⌐ ™√⁹↓─ ≢│⁸

│ ╩ ↓⇔≡⁸ ₁─ ╩ ⅛∆₈ ₉∞≤™℮↓≤╙ ⌐⌂

∫≡™╢⁹ ⅛╠ √₈ ₉≤™℮ ⌐╙ √∟│ ∆╢╟℮∞⁹ 

≢│⁸⌂−⁸ ╛ ─╟℮⌂ⱷ♦▫▪│ ─ ⌐ ∆╢─∞╤℮

⅛⁹↓─ ≢╙ⱷ♦▫▪─ ⅜ ⅝≡ↄ╢⁹ⱷ♦▫▪│₈ ⌂ ₉╩ ╗⁹

∕⇔≡⁸ ─ ╩⅔ ⌐⁸ ╛ ⌂≥ ◄Ⱡ─ ⅜↓─ ─ ╩

℮─∞≤ ≢ ⅎ≡™╢⁹ 

╖ ⅎ ╛PFAS─╟℮⌂ ≢│ ─ ⅜₈ ₉╛₈

₉╩ ⅎ╢↓≤│╕∏⌂™⅜⁸ ≢│ ─ ⅜₈ │ ≢

─ ╙⌂™₉≤ ╩№╠╦⌐∆╢⁹ 

⁸₈ ⅜ ⅝≡™╢↓≤│ ∞⅜⁸150 ≢1 ∞⁹CO2─ │

™↓≤┌⅛╡≢│⌂™⁹ ─ ⌐│ⱪꜝ☻≢№╡⁸ ─ │ ∫≡™⌂™⁹ ⌐

⅜ ⇔ ⇔√≤⇔≡╙⁸ ₁⌐ ╩≤∫≡™↑┌ │™╠⌂™₉ I.2⁹↓℮

⅜ ⇔≡╙⁸ⱷ♦▫▪│ ⇔⌂™∞╤℮⁹ ⌂ ⌐ │⌂™⅛╠∞⁹ 

∕─ ⅜☻כꜙ♬℮™℮≤⁸ ⅎ╢⅛≤™ⅎ┌⁸ ⅜ ↓∫≡╙⁸ ─∑™⌐⌂

⁹╢⌂⌐≥↓╢╣┤№⅜☻כꜙ♬╢ ─ⱴ●◐─ ⅜ ∟≡╙⁸◘fiⱴ─ ⅜ ∫≡

╙⁸ ╛ ⅜ ⅝≡╙⁸ ⅜ ⅎ≡╙⁸ꜞfi◗─ ⅜ ≢╙⁸ ⅛

─ ∞≤™℮ ⅜ ≡ↄ╢─≢№╢⁹ 

─ ⌐≈™≡│⁸ ─ ≢│ №╢↓≤│™℮╕≢╙⌂™⁹ⱷ♦▫

▪╛ ─ ≢│ CO2∞↑⅜ ⌐⌂∫≡™╢⅜⁸ ─○Ᵽⱴ ≢◄Ⱡꜟ◑כ

╩ ╘⁸ ≢ ─ ╣√ fi♬כ◒הⱩfiכ▫♥☻─ ⅜₈ ─

₉ Koonin 2021╩ fi♬כ◒⁹√⇔ │ ↄ─ ╩ →≡⁸CO2 ⅜ ─

⅛⌂ ⅎ∞≤ ⇔⁸ ─ ⅜⌡∂ →╠╣≡™╢ ╩ ⌐ ∂≡™

╢ I.2.10⁹◒כ♬fi ─╟℮⌂ №╢ ⌂╠⁸ ─ⱷ♦▫▪⅜ ⇔≡ ⌐

⇔≡╙╟↕∕℮∞⅜⁸∕℮™℮ fi♬כ◒⁹™⌂│⅝ ≤ ─ ╩╙≈ │ ⌐╙

™╢⅜⁸ⱷ♦▫▪⅛╠ ≤™℮ №╢꜠♇♥ꜟ╩│╠╣⁸↓─ ─ ⅜ ─ⱷ♦

▫▪⌐ ∆╢↓≤│╒≤╪≥⌂™⁹ │ ─₈ ₉ↄ╠™∞⁹ 

≢│⁸⌂−ⱷ♦▫▪│ ≢│ ─ ┌⅛╡╩ ╡ →╢─∞╤℮

⅛⁹∕╣│ ⅜₈ ⅜ ⌂™⁹╙│╛ │⌂™₉≤ ╩ ⅎ╢⅛╠∞⁹

↓╣⌐ ⇔⁸ │₈ 150 ⌐ ⅜ 1 ⅜∫√⅜⁸ ─ │ ⅎ≡⅔╡⁸

≤ↄ⌐ ⌂↓≤│ ⅝≡™⌂™⁹ ╛Ɫꜞ◔כfi⁸ ─╟℮⌂ ─ │

ⅎ≡™⌂™₉ I.2.2≤ ╩ ╢↓≤│⌂™⁹ 

√∟⅜≥∟╠⌐ ╩ ↑╢⅛│™℮╕≢╙⌂⅛╤℮⁹↓℮™℮ⱷ♦▫▪ │▪ⱷ

ꜞ◌≢╙ ─╟℮∞⁹ ≤─ ⅝ ™⅜ fi♬כ◒™ │₈ │ ─ ╛

⌐⌂∫≡™╢⁹ ™⌂≢כꜞכ♩☻─ ╡⁸ ╠─ │ ⌐⌂╠⌂™⇔⁸♥꜠

ⱦ╛ꜝ☺○≢╙ ↕╣⌂™₉ ≤ ∫≡™╢⁹ ⌐≤∫≡₈ ─ │ ≢

https://benbellabooks.com/shop/unsettled/
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∆₉≤™℮ │ ∂╢ ⅜⌂™─≢№╢⁹₈ │ ⅛⌂ ⌐∆⅞⌂™₉

I.2.8≤ ⅎ≡╙⁸ │ ┘ ⅛⌂™⁹ ╩ ╠⌂™≤ⱷ♦▫▪│ ⇔≡ↄ╣

⌂™─∞⁹ 

√∞⁸ ⱷ♦▫▪╙ ─ ╩ ⇔≡™╢╦↑≢│⌂™⁹ │₈CO2 ₉

╩ ─ ≤⇔≡ ∆╢⅜⁸√╕⌐│ ∆╢ ≤⇔≡ ╩ ∆╢↓≤

╙№╢⁹⇔⅛⇔⁸∕─ │⁸ ╩ ≢₈ ⌐ ₉∆╢ ≢ ∂╢─⅜

∞⁹∕─ ⌂ ⅜⁸ ─SDGs ACTION!202510 ה☼כꜞ◦₈─

≤ ─₈ⱱfi♩₉╩ ╢₉∞⁹2 ⌐╦√╡ ╩ ™≡™╢⅜⁸ │

─ ≢№╢⁹ ⅜ ↕╣╢∞↑⌐ ╦╢ ⌂

≤⌂∫√↓≤│™℮╕≢╙⌂™⁹ 

₈ ₉─ ⌐╟∫≡⁸↓≤ ≢│ ─ ≢ ⌂╙──

⅜ ⇔ↄ⌂∫√⅜⁸ ─ ≢│ ™ ⅜ ⅝≡™╢⁹∕─ ⅜⁸ ≢

╩ ⅝ ↓∆ ─ ⅝∞⁹ ─ │ ─ Ⱪ♅ꜗfiכꜙ♅כꜚ

Ⱡꜟ ≢₈ ∞↑≢∆╟⁸CO2≢ ─ ⅜ ∆╢⌂╪≡ ∫≡╢─│⁹

─ ⌂╪≡⌡⁸∏∫≤ ⇔╕ↄ∫≡╪≢∆₉≤ ∫√⅜⁸↓─ ⌐ ⇔≡⁸

│20261 29─○fiꜝ▬fi ≢ⱨ□◒♩♅▼♇◒─ ⁸₈ ╡₉≤ ⇔√⁹

IPCC ⌂≥⌐ ≠⅝⁸CO⌐╟╢ ⌐₈ ℮ ⌂™₉≤⇔√─≢№╢⁹ 

⅜№ⅎ≡ ─ ╩ ╡ →≡₈ ╡₉≤ ⇔√↓≤│⁸

─ ╩ ⇔≡™╢⅛╠∞╤℮⁹↓─ ⌐╟╢≤⁸ ─ ⌐ ⇔⁸ │

₈ │⁸ ה ⌂ ╩ ⌐ ⇔√╙─₉⌂≥≤ ⇔√≤™℮⁹

─ ╩ ╗≤⁸ ─ │ ↄ⁸ ⇔≡ ⇔⌂⅛∫√╟℮⌐╖ⅎ╢⅜⁸

⅜1 29⌐ ⇔√ ─ⱱכⱶ║כ☺╩ ╪∞≤↓╤⁸ ─ ─

⅜╟℮╛ↄ ≢⅝√⁹ ─ │↓℮∞⁹ 

₈ ⅜1 27─ ⌐⅔™≡⁸ ⌐╟╢ ⌐ ⇔≡

⌂ ╩ ═⁸ ─ ⅜ ⌐ ⇔≡™╢↓≤╩ ⇔√ ⌐ │№╡╕

∑╪⁹↓─ │⁸ ⅜↓╣╕≢ ⇔≡ ⇔≡⅝√₈ ₉≤₈◄Ⱡꜟ◑

כ ─ ₉≤™℮ ⌐ ∆╢╙─≢∆⁹ │⁸ ─ ⅜

IPCC─ ⌂ ⌐ ╡ ⅞≡™╢ ⌐ ⇔⁸№ⅎ≡ ™ ≢ ╩ ╠⇔√╙─

≢∆₉⁹⌂╢╒≥⁸↓─ ™ ⌂╠ ⅜╝ↄ⁹ 

─ │↕╠⌐ ↄ⁹₈CO2≢ ⅜ ∆╢≤ ∫≡™╢─│ ∞↑₉⅔╟┘

₈CO2─ │ ⇔√╙─≢│⌂™₉≤™℮ │⁸ ה ⌂ ╩ ⌐

⇔√╙─≢∆⁹ ⌐│IPCC⌐ ∆╢ ⅜ ⇔╕∆⅜⁸ ה▪▫♦ⱷה

⅜ ≤⌂╡⁸ ─ ╩ ↕∏⌐ ─ ╩ ←꜠ⱬꜟ─ ⌂

╩ ⇔≡™╢ │⁸ ─ ≢│ ⅜ ∫≡™╕∆⁹ │♩ꜝfiⱪ ─

≢Ɽꜞ ⅛╠ ⇔⁸CO2 ⅜ ⌐ ⅎ╢ ╩ ⌐ ╘≡™╕∆⁹ ╛▬

fi♪╙⁸ ─ ≢│₈ ₉╩ ⌐⇔≈≈╙⁸ ≢│ ╩ ⇔⁸
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─ ╩ ↕∑≡™╢─⅜ ≢∆ ⁹↓─╟℮⌂ ─₈ ₉╛₈ ₉

╩ ∑∏⁸ ⌐ ╩ ╡ →≡™╢ ─ ╩⁸ │ ≢ ∂≡ ╩

⇔≡™╢─│₈ ∞↑∞₉≤ ⇔√─≢∆₉⁹ 

↓─ ╩ ╗≤⁸₈ ∞↑₉≤™℮ ╩ ╡ ∫≡₈ ╡₉≤⇔√ ─ⱨ□

◒♩♅▼♇◒⅜⁸™⅛⌐ ∫║╠⅛⅜ ⅛╢⁹ ─ │↕╠⌐ ↄ⁹₈

⌐⅔™≡⁸ ─ ⌐ ╩ ⅎ╢ │ ⌐╦√╡╕∆⁹☻ⱬfi☻ⱴꜟ◒ ⅜

∆╢ ╛ ─ ⁸№╢™│ ─≢ꜟכ◔☻ Ⱶꜝfi◖ⱦ♇

ꜟ◒▬◘ה♅ ≤ ∆╣┌⁸ ─╦∏⅛0.04╩ ╘╢⌐ ⅞⌂™CO2─⁸↕╠⌐∕

─ ≢№╢ ─ ⅜ ⅎ╢ │⁸ ≤™℮ ⌂◦☻♥ⱶ ─

≢│⁸ ⌂ ≢│⌂™≤™℮ ⅜ ⌂ ⌐╟∫≡╙ ↕╣≡™╕∆₉

│╙∫≤ ™⅜ ⁹ 

│⌂−⁸ ─ ╩⇔∫⅛╡≤ ∑⌂™─∞╤℮⅛⁹№─ ™ ─◖

ⱷfi♩≢│⁸∕╙∕╙ ─ ╩∕─╕╕ ∑╢ ⅜⌂™─∞≤ ╦╣≡╙ ⅜

⌂™⁹ ⅛⌐ ─ ╩ ↄ╕≤╘≡ ╢─│ ⇔™∞╤℮⅜⁸⅛≤™∫≡ ⌐

─ ╩╝⅜╘≡ ⌐∆╢─│Ᵽ▬▪☻ ─∕⇔╡╩ ╣⌂™⁹ ─

⅜№ⅎ≡ ─ ╩ⱨ□◒♩♅▼♇◒⇔√≤™℮↓≤│⁸ ⅜ ⌐

─ ╩ ⅎ≡™╢⅛╠∞╤℮⁹ⱷ♦▫▪╕≢⅜ ╦╢₈ ₉─ ╩ ∟

╢─│ ≢│⌂™∞╤℮⅜⁸ ─╟℮⌂ ─ ⅝⌐│ ╩ ∑⌂™⁹ 

I.4. ⌐ ∆╢  

I.4.1. ─◄Ⱡꜟ◑כ ─  

⅜₈2050╕≢⌐CO2 ╩ ♀꜡⌐∆╢₉≤™℮ ╩ →√─│⁸2020⌐

⇔√ ∞∫√⁹∕─ ⁸ │ ™≢2050⌐ ╩ ♀꜡⌐∆╢≤™

℮₈Ⱡ♇♩♀꜡₉ ╩ ⇔≡⅔╡⁸G ≢ ╢│ ≤ ∞↑≤™℮ ∞∫√⁹∕↓

≢ ⌐ ⇔≡ ╙ CO2♀꜡≤ ⇔√ ≢№╢⁹∕⇔≡∕╣ ꜟכ○╓╒⁸

≢ ─ ╩ ↑≡⅝√  202505a, 202505b⁹ 

≤↓╤⅜↓↓⌐⅝≡⁸ ≢│ ⅝⅜ ╦∫≡™╢⁹ │Ⱡ♇♩♀꜡╩ →≡

⅝√╙──⁸∕╙∕╙⁸↓─ │ ≢№∫√⁹─╖⌂╠∏⁸∕╣╩ ∆═ↄ

↕╣√ │⁸ ⌂≥─ ╩ ⅝ ↓⇔≡ ╘≡ ⌐⌂╡⁸ ⌐ ™≢

⌂ ─ ⌐ ⇔√⁹ ≢│╒≤╪≥ ∂╠╣≡™⌂™⅜⁸ ≢╙⁸Ⱡ♇♩♀

꜡ ─ ╩ ≤ ⇔√╡⁸№╢™│ ╕≢│ ∑∏≤╙⁸◄Ⱡꜟ◑כ┼─

╛ ⌐│ ∆╢⌂≥⁸₈ ₉─ ⅜ ⅎ≡⅝√⁹ 

™╕╛ ─ ≢│⁸↓≤↔≤ↄ ⌂™⇔│ ─ ╣⅛⅜ ⌐⌂∫≡™

♬כ꜡ⱷהꜗ☺ꜟꜛ☺⁸∟╦⌂∆⁹╢ ⅜ ™╢▬♃ꜞ▪ ⁸ ⌐⌂∫≡ ─

https://cigs.canon/uploads/2025/05/DP_2505_sugiyama.pdf
https://agora-web.jp/archives/250504090901.html
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◔Ⱶהⱬכ♦ⱡ♇◒⅜Ⱡ♇♩♀꜡⌐ ≤ ╩ ⅎ ╘√ ⁸ⱴꜞה♯כꜟⱭfi

⅜ ∞∫√ ─ⱨꜝfi☻ ⁸ ⅜ ⇔ↄ╛│╡ ≤⌂∫√♪▬♠

AfD♪▬♠─√╘─ ≤™∫√ ≢№╢ Politico 2025⁹ 

─◔Ⱶהⱬכ♦ⱡ♇◒ │ ↄ⁸Ⱡ♇♩♀꜡│₈ ⌐ ⅞⌂™₉₈

⅜╕∫√ↄ⌂™₉₈ ╙⇔⌂™ ₉₈◖☻♩⅜⅛⅛╢₉≤ ⇔√  202503, 

Bloomberg 2025⁹Ɫfi●ꜞ⁸כⱳכꜝfi♪⁸○ꜝfi♄⁸○⁸▪ꜞ♩☻כⱡꜟ►▼כ⌂≥─

≢╙⁸Ⱡ♇♩♀꜡⌐≈™≡─ │ ↕╣≡™╢⁹ ⌐⁸ ─ ≢│₈2050

CO2♀꜡₉┼─ │↔ↄ ⅛≢№╡⁸ ─ ╩ ≤ ╘╢ │ ≤

∞↑⌐ ╕∫≡™╢⁹ 

⁸ ≢│11⌐♩ꜝfiⱪ ─ ⅜ ≤ ─∆═≡≢

⇔√  2024⁹20251 20─ ⌐ ⌐ ∑╠╣√ ⌐╟

╡⁸Ɽꜞ ⅛╠─ ╩ ꜟכ▫♦כꜙ♬fiכꜞ◓⁸⇔ ≢─ ─↓≤ ╩

⇔√  2025a⁹╕√⁸ESG⌐ ∆╢ ╙ ↕╣≡⅔╡⁸ SEC

│ ─ ╩ ⇔ SIDLEY 2025⁸ESG ─ ─ ╩

╘≡™╢ Thomson Reuters 2025⁹↕╠⌐⁸ DOJ≤ FTC

│⁸ ⅜ ESG ╩ ∂≡ ╩ ⇔≡™╢≤⇔≡⁸ ♩ꜝ☻♩ ─

╩ ⇔≡™╢ Financial Times 2025a⁹↓╣╠─ ⅝⌐╟╡⁸ ⌐⅔↑╢ESG─

│ ⅝⌂ ╩ ⅎ≡™╢⁹◓ꜝ☻◗כ⌐⅔↑╢ COP26≢ 2021⌐ ⇔√

╩ ∆ ⌂ ─▪ꜝ▬▪fi☻ Glasgow Financial Alliance for Net ZerGFANZ

⅔╟┘∕─ │⁸ ─ ⱷfiⱣכ⅜ ╖ ⇔√↓≤⌐╟╡⁸ ⇔√⁹ 

♩ꜝfiⱪ ⌐ꜟכ▫♦כꜙ♬fiכꜞ◓⅜ ⅎ≡ ╘≡™╢─│⁸₈◄Ⱡꜟ◑כ♪Ⱶ♫fi

☻ ₉≢№╢⁹↓╣│ ⅜ ⌐ ∆╢ ⁸ ●☻⁸ ╩ ⌐ ⇔≡⁸

≤ ─ ╩ ⅛⌐⇔⁸ ⌂ ╩ ∆╢≤™℮╙─∞⁹ 

♩ꜝfiⱪ │ ≢ ה ─ ⌂ ⇔╩ ⌐ ⇔√

I.4.4⁹↕╠⌐₈ ◄Ⱡꜟ◑כ ₉╩ ⇔⁸Ɽ▬ⱪꜝ▬fi⁸ ⁸LNG

⌂≥─ ╩ ∆╢≤⇔√⁹LNG─ │ ─ ≤ ↑╠╣⁸

⌐≈™≡╙ ┼─ ╩ ╘ ╩ ∫≡™╢⁹EV─ ↑ II.5.6⁸

─ ◄Ⱡꜟ◑כ │ ↕╣√⁹ 

⅜ ╩ ⇔√ ╙ ™≡™╢⁹20255 22 ⁸ │₈ ≈─ ⅝

⌂ ⇔™ ₉ One Big Beautiful Bill ≤ ┌╣╢ ה ╩ ⌂⅜╠ ⇔

√⁹ │₈♩ꜝfiⱪ ₉⅜ ≢№╢⅜⁸∕─ ♦כꜙ♬fiכꜞ◓₈≡⇔≥╘√─

╩₉ꜟכ▫ →√Ᵽ▬♦fi ─ ≢ ⇔√₈▬fiⱨ꜠ Inflation Reduction Act

IRA₉⌐ ≠ↄ ◄Ⱡ⁸EV⁸ ◄Ⱡ ─ ┼─ ₁⌂ ╩ ∟ ╢≤⇔≡™╢⁹ 

↓─ ≤⌂╢ │ ⌂╙─∞⁹∆≢⌐ 46 │ ⅜ ╕∫≡™╢⅜⁸ ⁸

∟ ╡─ ⌐⌂╢─│74 ⌐⌂╢≤ ∂╠╣≡™╢⁹ ⁸ ≢№╢ ─

⅜ ╢≤ ╠╣≡⅔╡⁸╕∞ ⌂ │ ⇔≡™⌂™⁹∞⅜Ᵽ▬♦fi כꜞ◓─

https://www.politico.eu/article/the-end-of-germanys-climate-crusade/
https://cigs.canon/article/20250403_8765.html
https://www.bloomberg.com/news/articles/2025-03-17/net-zero-by-2050-is-impossible-uk-tory-leader-badenoch-says?embedded-checkout=true
https://diamond.jp/articles/-/354852
https://diamond.jp/articles/-/358432
https://www.sidley.com/en/insights/newsupdates/2025/04/sec-ends-defense-of-climate-related-disclosure-rules
https://www.thomsonreuters.com/en-us/posts/esg/sec-guidance-governance/
https://www.ft.com/content/e09daf44-d3db-4a94-b607-7c6d866780b6
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fi♬ꜙכ▫♦כꜟ ─ ≢№∫√ IRA⅜ ─ ⌐ ⇔≡™╢─⅜ ≢№╢

 202505c⁹ 

⌐⁸ │ ╦╠∏GX⌐ ⇔≡⅔╡⁸10 ⌐╦√╡ ╦∑≡150

─ ╩₈ ≤ ⌐╟∫≡₉ ∆╢≤⇔≡™╢⁹ ≤ ⅎ┌ ↓ⅎ│╟

™⅜⁸ │⁸ ◄Ⱡ ⌂≥─√╘⌐⁸ ⌂≥─ ≢ ⅜ ⌂ ╩∆

╢≤™℮↓≤≢№╢ II.1.3⁹ 

│™╕⁸ ⌂ ╩┤╪∞╪⌐ ∆╢AI─♦כ♃☿fi♃כ─ ꜝ♇◦ꜙ⌐

™≡™╢⁹ ≢╙ ⌂Ⱪכⱶ╩ ∆╢ │ ™⁹⇔⅛⇔GX≢│ ⅜ ↄ⌂╢

≢№╢⁹ ⁸ ⌐ │ ∏⁸╕√╙╛ ─ ╩ ℮↓≤⅜ ↕╣╢⁹ 

I.4.2. │ ─ ≢│⌂™ 

GX╩ ∆╢ ─ ─⅔ ╕╡─ │⁸₈ │ ─ ≢№╢₉⁸₈

♩ꜝfiⱪ ⅜Ɽꜞ ╩ ⇔≡╙⁸ ─ ─ ╣│ ╦╠⌂™₉≤™∫√╙─∞⁹

⇔⅛⇔⁸ ─≤↓╤⁸ │≥↓⌐ ⅛∫≡™╢─∞╤℮⅛⁹ 

2023─ ─ CO2 │ ⌐⌂╡⁸374♩fi≢№∫√⁹ 10⅛ ╩

═╢≤⁸1 │ ≢ ─ 33╩ ⇔≡™√⁹ ⁸2 │ ≢ 13⁸3 │▬fi

♪≢7 ⁸4 │꜡◦▪≢5 ⁸5 │ ≢3 ≢№∫√⁹╟╡ ⌐ ⅎ┌ │2.6

⌂─≢⁸╙℮∆←2 ≤™℮═⅝≤⅝⅜ ╢∞╤℮⁹↓─5⅛ ≢⁸∂≈⌐ ─60╩

╘≡™╢⁹≈╕╡│↓╣╠ ⅜≥℮∆╢⅛≢⁸ ─ │ ╕╢⁹ 

꜡◦▪─ ∕⇔≡ │⁸ ⌐ ⇔≡™╢⁹2024─ ה ●☻

ꜟⱩכꜟ11.1│ 1080♪ꜟ ⌐ ⇔⁸↓╣│꜡◦▪ ─ 3 ─1╩

╘≡™√⁹↓╣│ ►◒ꜝ▬♫ ≢ ╠╗ ─ ≢╙№╢⁹↓─꜡◦▪⅜

╩ ╘╢│∏╙⁸●☻ ╩ ╘╢│∏╙⌂™⁹∕╪⌂↓≤╩ ⅜ ≢⅝╢│∏╙⌂™⁹ 

≢│⁸∕─꜡◦▪ ╩ ∫≡™╢─│≥─ ⅛⁹ ⅎ│ ≤▬fi♪∞⁹2024─

1ï3 ─ ⌐ ⅜ ⇔√꜡◦▪ │ 217Ᵽ꜠ꜟ⌐ ⇔√⁹↓╣│ ─

330Ᵽ꜠ꜟ ─3 ─2⌐ √╢ ⌂ ∞⁹▬fi♪╙ 190Ᵽ꜠ꜟ

╩꜡◦▪⅛╠ ⇔≡™╢⁹ ╦∑╢≤⁸꜡ ◦▪─ ─ ╩ ⇔≡

™√↓≤⌐⌂╢⁹ │꜡◦▪⌐ ╩ ⇔≡⅔╡⁸ ╩ ⇔≡⅝√⅜⁸ ╙▬

fi♪╙ ↄ ╩ √⌂⅛∫√⁹ 

│ ╙ ╘≡⌂≥™⌂™⁹ ≢│⁸2023─ ∞↑≢ ⅜

4740kW╙ ⌐ ⇔√⁹↓╣│⁸ ─ ─ 5510kW

2023 ≤╒╓ ∂ ≢№╢⁹ ⅜ ╙⅛↑≡ ⇔≡⅝√─≤ ∂ ─

╩⁸ ⅛1 ≢ ⇔√≤™℮↓≤≢№╢⁹─╖⌂╠∏⁸ │ ⁸

9450kW╙─ ⌐ √⌐ ⇔√⁹ 

▬fi♪╙ ╩ ⇔≡™╢⁹ ⌐⅔™≡│3500kW╩ ⅎ╢

https://agora-web.jp/archives/250527235702.html
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╩ ≢№╡⁸2024⌐╙ ─ ⌐ ⇔√⁹⌂⅔ ─

╙2023⌐86♩fi≤ ╩ ⇔√⁹ 

↓─╟℮⌐⁸ ─60─ ╩ ╘╢5 │⁸ ╖ ⌐⌂≥ ⅛∫≡™

⌂™⁹ ─ │⁸2.6─ ╩ ╘╢ 5 ─ ∞↑≢№╢⁹ 

≢│ ─ ⅜ ₁≤ ╪≢™╢⁹ ─≈™≡⇔╕∫√ │⁸ ⌂

─╟℮⌐ ⅜ ⅛⌂™⁹∕─ ≤⇔≡₈ ⌂₉NDC⅜ ↕╣⁸2035⅔

╟┘2040─CO2 ⅜ ⌂ ⌐ ↕╣⁸∕╣╩ ⌐ ╡ ≡√ 7 ◄

Ⱡ  2025a⅜ ↕╣√⁹↓─╕╕≢│⁸◄Ⱡꜟ◑כ◖☻♩│ ⇔⁸

─ ─ ⌐│ ╘⅜ ⅛╠⌂ↄ⌂╢⁹ ≤™℮ ⌐╙ ╦╠∏⁸ │

♦ⱨ꜠⅛╠─ ⌐ ⇔≡⁸ ╡∆╢∞╤℮⁹ 

⌐ ∆╣┌⁸ │ ╙ ℮ↄ⌂╢⁹╕∏ ⌐│ ⅜⅛⅛╢

⅜∕╣╩ ≢⅝⌂ↄ⌂╢⁹─╖⌂╠∏⁸ ⅜ ╛ ╩ ∂≡ ≢─ⱪ꜠♀fi

☻╩ ╘⁸ ┼─ ╩ ≈╟℮⌐⌂╡⁸ ⌂ ╛ ╩ ⇔ↄ∆╢∞╤℮⁹

⅛╠ ╣┌⁸ ⌐│ ╩ ⅛╠ ⅝ ⇔⁸ ⌂ ≤∆╢↓≤⅜

╕⇔™  2023⁹⅛≈≡ ─ⱨ▫fiꜝfi♪│♁ⱦ◄♩ ╡─ ╩ ⇔⁸ ꜡

◦▪ ⌂ ה ⌐│ ╩⅛↑╢≤™℮₈ⱨ▫fiꜝfi♪ ₉  2000╩⇔≡™√⁹

╙ ⌂ ╩ ╢⅛╙⇔╣⌂™⁹ ⅜ ╦╣╢≤™℮↓≤│ ─ ─ ≤

∫≡╟™⁹↓╣∞↑│ ≤⇔≡╙ ↑⌡┌⌂╠⌂™⁹ 

I.4.3. ─₈20◓ꜞכfi ₉│ ╩╙√╠⇔√─⅛ 

↓─ 20 ⁸ │ ─≥─ ╟╡╙ ₈≥₉כ◑ꜟfi◄Ⱡכꜞ◓₈⌐ ₉

⌐ ╡ ╪≢⅝√⁹ ◄Ⱡ╩ ⌐ ⇔⁸ ⅛╠─ ╩ ≤⇔≡ →⁸

₈ ╩₉כ♄כꜞ ⇔≡⅝√─│ ─≤⅔╡≢№╢⁹ 

∕─ ⁸CO │ ⅛⌐ ⅝ↄ ꜟ♫כꜗ☺ה♩כꜞ♩☻הꜟכ◊►⁹√∫ WSJ

⅜╕≤╘√ ⌐╟╢≤⁸ ─ │2005≢ 30 ⇔⁸ ─▪ⱷꜞ

◌─ 17 ╟╡╙ ⅝⌂ ╩ ⇔√⁹⇔⅛⇔⁸∕─₈ ₉─ ≢ ⅜ ⅝≡™╢─

□ⱡflהכꜛ☺⁸כ●꜡Ⱪ─▪ꜞꜝ♩☻כ○⁹⅛ │⁸WSJ─ ╩ ⇔⌂⅜╠⁸₈

fiכꜞ◓╢√╦⌐20─ │⁸ ╩◖fi♩꜡כꜟ⇔╟℮≤⇔≡ ╩ ⇔√₉≤

⌐ ⇔≡™╢⁹ 

ⱡfl□ ⅜ ∆╢WSJ─♦⁸┌╣╟⌐♃כ♪▬♠─ │ ≢ ╙

ↄ⁸▬◑ꜞ☻─ ╙ 28◌ ─ ≢♩♇ⱪ⁹▬♃ꜞ▪╙∕╣⌐ ⅝⁸EU─

↑ │▪ⱷꜞ◌─ 2 ⁸ ╟╡╙5 ™ ⌐№╢≤™℮⁹↕╠⌐⁸

◄Ⱡ─ ⅜ ⅜╢⌐≈╣≡⁸ │₈ ™∞↑≢⌂ↄ ₉⌐⌂∫√⁹ ≤

│♃♄≢╙⁸∕╣╩ ╘ ⇔⁸ ⅎ╢√╘─◦☻♥ⱶ│ ⌐ ↄ≈ↄ⁹⅛⌡≡⅛╠

⅜ ⇔≡⅝√ ╩⁸™╕╛ ⱷ♦▫▪⅜ ╘↨╢╩ ⌂ↄ⌂∫≡™╢⁹ 

https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20250218_01.pdf
https://books.bunshun.jp/ud/book/num/1666142400000000000U
https://www.mofa.go.jp/mofaj/press/pr/pub/geppo/pdfs/00_2_3.pdf
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∕─ ≤⇔≡⁸◄Ⱡꜟ◑כ ─ │ ╩ ™⁸ ⅛╠ ╩ ∆╟℮⌐

≡ ∫≡™╢⁹ ≢ ⌂ ╩ AI╛כ♃fi☿♃כ♦╢∆≥ ⌐≤∫≡⁸

│ ⌂ ≢│⌂ↄ⌂╡≈≈№╢⁸≤™℮ ≢№╢⁹ 

⌂ ≤⇔≡⁸ ─ ─ ≈≢№╢ BASF│⁸ ♪▬♠ ≢─

╩ ⇔⁸ ⅜ ⌐ ™ ⌂≥⌐ ╩ ∆╢≤™℮ ╩ ∫√ I.1.1

⁹↓╣│⁸ ⌂╢₈◖☻♩ ₉≢│⌂ↄ⁸₈♪▬♠≢│ ⌐ ╩ ≢⅝⌂™₉

≤™℮ ╩ ⇔√↓≤╩ ∆╢⁹≈╕╡⁸♪▬♠│₈ ⌐ ⌂ ╩ ≈₉≤

™℮ ⌂ ╩⁸◄Ⱡꜟ◑כ ⌐╟∫≡ ╠ ↕∑√─≢№╢⁹ 

⌂╠⁸ ⇔™◄Ⱡꜟ◑כ ┼─ │⁸ ™◄Ⱡꜟ◑כ⅜╕∞ ⇔≡™╢

№™∞⌐⁸ ₁⌐ ⅝ ⅎ╢ ≢ ╗│∏∞⁹ ⌐╙⁸ ⅛╠ ┼⁸ ⅛╠●☻

┼≤™∫√◄Ⱡꜟ◑כ │⁸ ─ ≤ ⌐ ↕╣╢ ≢ ↓∫√⁹⇔⅛⇔⁸ⱡfl

□ ⅜₈ ─◄Ⱡꜟ◑כ ₉≤ ┬ fiכꜞ◓─ ≢│⁸ ⅜ ⌐⌂∫√⁹ ≤

⅜ ◖☻♩≢ ⌂ ─╕╕⁸ ⌐ ╛ ╩ ⌐ ╡ ╖⁸₈

≢ ⇔√ ─ ₉╩ ╠ ⇔≡⇔╕∫√─≢№╢⁹ ▪ꜞꜝ♩☻כ○⁸☻ꜞ◑▬≥

∞↑⅜⁸ ⌐₈ ─ ₉╩ ╡ ≡√≤⁸ⱡfl□ │ ∆╢⁹ │⁸ ⌂ↄ≤

╙ ≤ ─ ╩ ⌂⅜╠⁸ ⌐ ╩ ╘≡™╢⁹∕↓⌐⁸ ─₈ ₉─

≤ ℮↕⅜ ╣≡™╢⁹ 

ⱡfl□ │⁸ fiכꜞ◓─ ╩₈ ≢ ™╩∆╢╟℮⌂╙─₉≤ ∫√⁹100

─ ╩ →╢≤™℮ ⌂ ─√╘⌐⁸ ─ ─ ▬fiⱨꜝ≤

╩ ⌐⇔√Ƅ∕╪⌂ ≢№╢⁹↓↓⌐│⁸₈CO╩ ╠∑┌ ╩◖fi♩꜡₉╢⅝≢ꜟכ

≤™℮ ⌂ ≤⁸∕╣╩ ⌐⇔√ ⅜№╢⁹╙∟╤╪⁸ ꜞ☻◒╩╕∫√

ↄ ⇔≡╟™╦↑≢│⌂™⅜⁸₈ ₉≤™℮ ─ ™ ⌐ ⇔≡ I.2⁸

╙ ≢ ⌂₈◄Ⱡꜟ◑כ ─ ₉╩ ⌐⇔≡⇔╕∫√─│ ≤ ╦

↨╢╩ⅎ⌂™⁹ 

™─│⁸ ◄Ⱡ ─ ╛ ≤⇔≡ ╠╣≡⅝√ ₁╕≢⅜⁸™╕

╛₈ ─ ☻●ה ╩ ⇔∆⅞╢⌂₉≤ ⅎ ╘≡™╢↓≤∞⁹√≤ⅎ┌⁸▬◑ꜞ

☻─ ◄Ⱡ ○◒♩Ɽ☻כ☺♫◄ה │⁸ ─ ─√╘⌐⁸ ●☻─

╩ ∆ ╩ ∫≡™╢⁸ ≤⇔≡₈Just Stop Oil₉╩ ⇔≡⅝√

╕≢⅜⁸ ─┼♩◒▼☺꜡ⱪ☻●ה ╩ ╘≡™╢≤ ∂╠╣≡™╢⁹≈╕╡⁸

╩ ╢ ╒≥⁸₈ ◄Ⱡ∞↑≢│ ╠⌂™₉₈ ╩☻●ה ⇔∆⅞√₉≤ ⇔

╘√⁸≤™℮↓≤≢№╤℮⁹↓╣│⁸ כ◑꜡○♦▬╢⌂ ≢│⌂ↄ⁸ ≤ ╩

⌐ ⅛⇔≡™╢ √∟─ ≤╙ ╗↓≤⅜≢⅝╢⁹ 

─ │⁸ ⌐≤∫≡ ≢│⌂™⁹ ╛ꜟꜝ♩כꜙ♬Ⱳfiכ◌2050╙

◄Ⱡ ╩ →⁸ ∂╟℮⌐FITהFIP╛ ≢ ◄Ⱡ╩ ⇔≡⅝√⁹

─ ╕╡╛ ⁸ ⌂≥⁸∆≢⌐ √ │ ⅎ≡™╢⁹╙⇔

⅜⁸ ≤ ∂╟℮⌐₈▬fiⱨꜝ⅜ ℮ ⌐ ╩ ╢₉ ⌐ ╘┌⁸ ─
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≤ │⁸ ⅛╣ ⅛╣ ∂╟℮⌐ ∆╢∞╤℮⁹≤ↄ⌐⁸ ☿♃כ♦ה

fi♃הכAI ╩ ⇔√™≤ ⅎ╢⌂╠⁸₈ ≢ ⇔√ ₉│ ─ ≢

№╢│∏∞⁹ fiכꜞ◓─ │⁸₈ ╩ →╣┌ ⅜≈™≡ↄ╢₉≤™℮

⅜⁸™⅛⌐ ↄ≈ↄ⅛╩ ∆ ⅝√ ∞≤™ⅎ╢⁹ 

│⁸ ≤™℮ ™ ╖─╙≤⌐⁸CO∞↑╩ ─ ≤╖⌂⇔⁸◄Ⱡ

כ◑ꜟ ⁸ ⁸ ─ ≤™∫√ ─ ╩ ⌐ ™╛∫≡⇔╕℮

∕─╙─⌐№╢⁹ ─ ⅜ ⇔≡™╢─│⁸₈ ╩ ←╒≥⁸ ⌐ ≤

╩ ⌂ꜟⱣכ꜡◓⁸™ ⌐ ↑≡⇔╕℮₉≤™℮ ⌂ ≢№╢⁹AI╛

─ ™⅜◄Ⱡꜟ◑כ ≢╙№╢ ⁸◄Ⱡꜟ◑כ ─ ╡│⁸∕─╕╕ ─

─ ⌐≈⌂⅜╢⁹ ⅜ ┬═⅝↓≤│⁸₈ ⅛ ⅛₉≤™℮ ≢│⌂

ↄ⁸₈ ─ ≤ ⌐ ⇔√◄Ⱡꜟ◑כ ₉⌐ ∆╢↓≤≢№

╢⁹ 

I.4.4. │ ⅛╠ ┼≤◦ⱨ♩ 

┼─☻♃fi☻⌐⅔↑╢ ─ │⁸202312⌐ ↕╣√COP28

28 ⅛╠ ╕∫√⁹ ╘≡ ⌐ ⇔√╙

──⁸ ╩ ⌐ ™ ⌐ ™⁸ ⌂ⱨ▼כ☼▪►♩ ╩ ≢⅝⌂⅛∫

√⁹∕⇔≡⁸2024│ ╛ ⌂≥⁸ ⅛╠ ↕╣≡™√ ⅝

⌂ ⅜ ↕╣√↓≤⅛╠₈ ╙≥₉כꜘ▬ ┌╣√⁹20252 ─♪▬♠

─ ╕≢ ╘⁸™∏╣╙ ⅜ ⇔⁸ ⌂ ⅜ ↕╣√⌂⅛≢⁸

◄Ⱡꜟ◑כ ╙ ⅝⌂ ⅜╡ ╩ ⅎ√⁹ 

↓╣╠ ─ ╩ ╢ ╡⁸ ≢│ ≤⇔≡─₈ Decarbonization₉

⅜⁸ ≤⇔≡─₈ Low Carbon₉┼≤◦ⱨ♩⇔≡™╢↓≤╩ ∫≡™╢⁹

─◄Ⱡꜟ◑כ ─ ╩ ⅜ ⅎ≡⅔╡⁸∕─ ╩ ⌐│ ⅎ╢↓≤│

≢⅝⌂™≤™℮ √╢ ╩⁸ ⅜ ≢⅝⌂ↄ⌂∫√↓≤─ ≢╙№╢⁹↓─

╩ ≠↑√─│⁸202411─ ⌐⅔™≡⁸♩ꜝfiⱪ ™╢

⅜ ─∆═≡≢ ╩ ╘√↓≤≢№╢⁹ 

20251 20 ─ ⌐ ↕╣√ ≢│⁸ ≢─

┼ ⇔√ ⅜ ⌐ ↕╣⁸ ≥⅔╡⌐ ─◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩

∆╢√╘─ ╩ ⅞ ⌐ ⇔√ Federal Register 2025a, 2025b, 2025c, 2025d⁹

⌐ ⇔≡│⁸ ꜟꜞ♪הכⱬ▬ⱦהꜟꜞ♪₈─≢ ₡ ╩₢ ∫≡⁸

∫≡⁸ ╡╕ↄ╣ ⌐fi●כ꜡☻─₉ ↕╣╢⅜⁸ ◄Ⱡꜟ◑כ DOE≢│

⅜ ⇔√LNG ─ ╩ ∟⌐ ⇔⁸20253 ─CERA Week⌐⅔™≡◒

♩▬ꜝה☻ꜞ ⅜ ─ ≢ ⌐ ⇔√ DOE 2025a⁹ 

╙∫≤╙⁸ ◄Ⱡꜟ◑כ EIA⌐╟╢2025 ◄Ⱡꜟ◑כ Annual Energy 

https://www.federalregister.gov/documents/2025/01/29/2025-01956/unleashing-american-energy
https://www.federalregister.gov/documents/2025/01/29/2025-02003/declaring-a-national-energy-emergency
https://www.federalregister.gov/documents/2025/01/30/2025-02010/putting-america-first-in-international-environmental-agreements
https://www.federalregister.gov/documents/2025/01/29/2025-01966/temporary-withdrawal-of-all-areas-on-the-outer-continental-shelf-from-offshore-wind-leasing-and
https://www.energy.gov/articles/icymi-secretary-wright-powers-american-energy-ceraweek-houston-rodeo
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Outlook 2025⁸ AEO 2025╩≈┬↕⌐ ╣┌⁸ ≢ ↕╣√ ⅜

─◄Ⱡꜟ◑כ ⌐ ⅎ╢ │⁸ ⌐╟∫≡ ⅝ↄ ⌂╢╙─≢№∫√ EIA 

2025a⁹AEO 2025─ⱬכ☻ꜝ▬fi≤⌂╢Reference Case│⁸202412 ─ ה

╩ ≤∆╢╙─≢№╡⁸ ⅔╟┘ ●☻⌐≈™≡│⁸2050⌐ ↑≡ ⅜ ⌡

╩ ∆╢ ⇔╩ ⇔≡™√⁹ 

⌐│⁸ │ 2027ï2029⌐ 1400Ᵽ꜠ꜟ ≢Ⱨכ◒⌐ ⇔√ ⁸

2050⌐╙ 1130Ᵽ꜠ꜟ ≤ ↄ ⇔⁸ ●☻ ╙ 2024─ 40 quads⅛╠

2050⌐│ 43.5 quads┼≤ ╛⅛⌂ ⅜ ↕╣≡™√⁹ ●☻ LNG ⌐

∫≡│⁸2040⌐2024≢ ∆╢9.8 ⱨ▫כ♩⌐ ∆╢ ⇔↕ⅎ ↕╣≡

™╢⁹∆⌂╦∟⁸ ה ●☻ ⌐ ∫≡ ╣┌⁸ ─ │ ─

⌂ ╩ ⌐ ∆╢ ⌐│ ⇔≡⅔╠∏⁸ ≢─

│⁸↓╣╩ ≤ ↕∑╢ ≢─ ⌐≤≥╕╢≤ ∆╢↓≤╙≢⅝╢⁹ 

⁸ ⌐≈™≡│⁸ ⅜ ⅝ↄ ⌂∫≡™√⁹AEO 2025─Reference Case│⁸

≢ ↕╣√ EPA─ ╩ ≤⇔≡⁸2050╕≢⌐

─ ⅜ ⇔⁸ ╙ ⌐ ∆╢ ⇔╩ ⇔≡™√⁹ 2

♩ꜝfiⱪ ⅜↓─AEO 2025╩₈ ◄Ⱡꜟ◑כ ⌐≤∫≡ disastrous₉≤

≤ ⇔⁸ ─ ⌐╟∫≡ ─ ⌐ ╖ ╪∞ ⌐│⁸↓─

╟℮⌂ ⌐⅔↑╢ ─₈ ₉─ ⅜№∫√⁹ ה ●☻⌐ ∆

╢ ≤⁸ ⌐ ∆╢↓─ ⌐ ⌂╢ ─ ─ │ ⌐ ╢⅜⁸™∏╣⌐

∑╟ ─ ⌂ ╩ ⅛╠ ╘╢ ┼─ │⁸ ⌐ ╠╣√ ≢│

⌂™⁹ 

™∏╣─ ≢╙ │↓℮⇔√ ╩ ≢⅝⌂ↄ⌂∫√ I.4.1⁹◄Ⱡꜟ◑כ

≤ ╩ ≤⇔√ ⌐╟╡⁸ ≢ ⌂ ●☻⌂≥─♩ꜝfi

☺◦ꜛfi≤™℮ ─ ⅜ ┘ ⌐fiכ♩╢╣↕ ╦╡≈≈№╢⁹↓─ ╣│ ∞

↑≢│⌂ↄ⁸ ─ ╩◄Ⱡꜟ◑כ ⌐ ╢√╘⌐ ⅛╠ ╩⅛↑

↑√ ─ ⌐╙ ╣≡™╢⁹2023⌐│⁸ ─ ♩ꜝ☻♩ ─

⅛╠⁸ ─ ⌐ ╡ ╗ ≢№∫√NZIAⱠ♇♩♀꜡

╟╡ ─ ⅜ ™∞⁹↓─ ≤╙™ⅎ╢NZBAⱠ♇♩♀꜡

⅛╠╙ ≤ ∂ ⅛╠⁸2024 ╕≢⌐ ─ ─ ⅜

⅞⁸2025⌐ ∫≡ ⅜↓╣⌐ ™≡™╢ I.4.6⁹ 

20252 ⌐│⁸▬◑ꜞ☻─HSBC Holdings≢CSO ◘☻♥♫ⱦꜞ♥▫כ

⌐ ⇔√☺ꜙꜞ▪fiה►▼fi♠▼ꜟ ⅜₈ ⌐ ∆╢ ⌐ ⌂ │⁸◄Ⱡ

─כ◑ꜟ ╩ ⌐↕╠⇔⁸ ⌂ ┼─ ╩ ⌂℮ ↕ⅎ№╢₉≤ ═

√ Bloomberg Law 2025⁹↕╠⌐⁸ ─ Ⱪꜝ♇◒꜡♇◒─ꜝꜞהכⱨ

▫fi◒ CEO│⁸ ─ CERA Week≢₈ ●☻─ ₉╩ ⇔ E&E News 

2025⁸∕─ ─ ┼─ ⌐⅔™≡⁸ ─┼כ♃fi☿♃כ♦╢∆ │

https://www.eia.gov/outlooks/aeo/data/browser/#/?id=1-AEO2025&region=0-0&cases=ref2025&start=2023&end=2050&f=A&linechart=ref2025-d032025a.3-1-AEO2025~ref2025-d032025a.4-1-AEO2025~ref2025-d032025a.5-1-AEO2025~ref2025-d032025a.6-1-AEO2025~~~~~~~~~~~&map=&ctype=linechart&sourcekey=0
https://news.bloomberglaw.com/daily-labor-report/hsbc-says-its-time-to-end-negative-bias-toward-fossil-fuels
https://www.eenews.net/articles/4-lessons-from-the-make-energy-great-again-ceraweek/
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◄Ⱡ≢│ │ ⇔ↄ⁸ ─ │╟╡ ↄ─◄Ⱡꜟ◑כ ≤ ∆╢ ╛

⌐╟∫≡ ≠↑╠╣╢≤ ═≡™╢ Black Rock 2025⁹ 

◄Ⱡꜟ◑כ ≢╙ ⅛╠ ┼─◦ⱨ♩│ ≢№╢⁹ ─○▬ꜟⱷ

⁸20252│ꜟ▼◦╢№≢כꜗ☺ ⌐ ⇔√LNG Outlook 2025⌐⅔™≡⁸2040╕≢⌐

─ ●☻ LNG ⅜ 60 ∆╢≤─ ⇔╩ ⇔√ Shell 2025⁹▪☺

▪≢│Ɽ▬ⱪꜝ▬fi ⅜ ≢№╢√╘⁸ ●☻─ ⅜ ⅝⁸≤ↄ⌐ ╛

▪☺▪─ ה ⅜∕─ ╩ ∆╢≤↕╣╢⁹◦▼ꜟ ╙ ≢₈

₉≤⇔≡─LNG─ ⌐ ⇔≡⅔╡⁸ ◄Ⱡ─ ↕╩ ⇔≈≈⁸ ╟╡╙

⅜ ™₈ ◄Ⱡꜟ◑₉כ≤⇔≡─ ╩№╠√╘≡ ⇔≡™╢⁹↓↓≢╙⁸

₈ ₉≢│⌂ↄ₈ ₉┼─ ꜟⱣכ꜡◓⁸⅜ ─ ─ ≢

↕╣≈≈№╢⁹ 

↓─ ╣⌐⅔™≡⁸ ╩ ∆╢ ●☻─ ⌐ ╕╠∏⁸ ╩ ∆╢

⅝╙ ╕∫≡™╢⁹20254 ⌐│♩ꜝfiⱪ ⅜₈▪ⱷꜞ◌─ ◖הfiכꜞ◒™⇔

ꜟכ ─ ≤ ₉≤ ⇔√ ╩ ⇔⁸AI ≢ כ♃fi☿♃כ♦╢╕

↑ ⌐⅔™≡ ─ ╩ ⇔≡™╢ Federal Register 2025f⁹ ↄ6

⁸EPA│ ⅜ ⇔√ ⅛╠─ ●☻╛ ⌂≥─ ─

─ ה ╩ ⇔√  2025⁹ כ♃▬꜡

∕╙∕╙⁸ ●☻ ⅜ ≤ ⌐ ← 3 ─▬fi♪│⁸2070≢─

ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ╩ ≤⇔≡™╢⅜⁸∕─ ≢─ ⌂ phase-out╩

⇔≡™⌂™⁹20256 ⁸ ─ ≢№╢ fi♦▫▪│⁸▬הꜟכ◖

2025⌐30 ─ ╩ ⇔⁸↕╠⌐ 5≈─ ╩ ∆╢↓≤╩ ⇔√⁹

─ⱪꜝ◘♪ │₈2035╕≢⌐ ─Ⱨכ◒╩ ⅎ⁸∕─ ┌™≤⌂╡⁸2047

╕≢⌐│ ⌐ ⌐ ∂⁸2070╕≢⌐ ⌐ phase-down↕╣╢₉≤─ ⇔

╩ ⇔≡™╢ Financial Times 2025b⁹ 

I.4.5. ─  

2 ♩ꜝfiⱪ ─ │⁸CO2 ≤™℮ ∕╣ ╩ ⇔⁸

─ ─ ≤ ⌐ ⌂╢ ⌐ ╖ ╪∞ ⌐ ∫≡™╢ I.4.4⁹ ≢

│⁸↓─ ⌐⅔↑╢ ─ ╩⁸ ≤ ─ ⅛╠ ⇔⁸∕

─ ┼─ ╩ ∂╢⁹ 

─ ╩ ╙ ⌐ ∆─⅜⁸ ╣⧵ⱶכ☺꜠ ⅛╠─

≢№╢⁹ 2 ♩ꜝfiⱪ │⁸ ─20251 20⌐ 14162₈

⌐⅔↑╢ ─ ₉╩ ⇔⁸ ⌐ ⇔≡Ɽꜞ ⅛╠─ ╩ ℮╟

℮⌐ ⇔√ Federal Register 2025c⁹↓╣╩ ↑≡ │ 27 ⌐ ╩ ™

Congressional Research Service 2025⁸ 28 ─ ─ ╩ ≡⁸2026

https://www.blackrock.com/jp/individual/ja/larry-fink-annual-chairmans-letter
https://www.shell.com/what-we-do/oil-and-natural-gas/liquefied-natural-gas-lng/lng-outlook-2025.html
https://www.federalregister.gov/d/2025-06380
https://jp.reuters.com/markets/commodities/73PT5ESEWZOYPP4BQR4B7APCAU-2025-06-11/
https://www.ft.com/content/ffae3a20-a94c-443a-9d2e-064d44a0d80b
https://www.federalregister.gov/documents/2025/01/30/2025-02010/putting-america-first-in-international-environmental-agreements
https://www.congress.gov/crs-product/R48504
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1 27⌐ ⅜ ⇔√ NHK 2026⁹↕╠⌐ │⁸↓╣⌐ ≈20261 7

⌐ ╩ ⇔⁸ UNFCCC⁸ ⌐ ∆╢ ⱤⱠ

ꜟ IPCC╩ ╗ 66─ ה ╖ ⅛╠─ ⅝⅔╟┘ ─

⌐ ↑√ ╩ ⌐ ⇔√ Federal Register 2026a, Carbon Brief 2026⁹ 

⅜ UNFCCC⅛╠─ ⅝⌐ ╖ ╪∞↓≤│⁸1992─ ⁸

─⌂™ ≢№╢⁹↓─ ─ │⁸ ⌐ ⌂ ─ ╖⅛╠ ∆╢⌐

╕╠∏⁸IPCC╩ ∂√ ⁸UNFCCC ┼─ ⁸ ⱪ꜡◓ꜝⱶ┼─

⌂≥⁸ 30 ⌐╦√∫≡ ⅜ ™≡⅝√ ─ ה ─

⌂ ╩ ∆╢⁹ ⌐ 2026 ⌂™⇔ 2028 ─ ≤⇔≡

⅜ ∂√≤⇔≡╙⁸66⌐ ┬ ה ╖ ┼─ ⁸ ─

Ⱡ♇♩꞉כ◒─ ⁸ ⌐⅔↑╢ ─ ╩ ≢ ↕∑╢↓≤│

≢№╢⁹ │⁸™╦┌₈ꜟⱦ◖fi ╩ ∫√₉ ⌐ ∫≡⅔╡⁸ ┼ⱶכ☺꜠

─ ◖☻♩│ ⇔ↄ ╕∫√⁹ 

⅛╠ ≤ ⇔≡⁸ │ ⌐⅔↑╢ ─ Ɽ♇◔כ☺

─ ⌐╙ ⇔√⁹I.4.4─ │⁸ ─ ≢│⌂ↄ⁸ ⅛╠ ↕

╣√ ─ Ɽ♇◔כ☺─ ╩ ∆╙─≢№╢⁹∕─ ≤⌂∫√─⅜⁸20251

20 ─ ⌐ ↕╣√ ◄Ⱡꜟ◑כ 14156≢№╡⁸

↓╣╩ ≤⇔≡⁸ │ 3 20─ 14241₈ ─ ╩ ↕

∑╢√╘─ ₉⁸⅔╟┘ 4 8 ─ ꜟכ◖הfiכꜞ◒14261

ה 14262◓ꜞ♇♪ ה ╩ ⌐ ⇔√ Federal Register 

2025e, 2025f, 2025g⁹ 14261│⁸ ⌐│ 14241─ amendment

≤⇔≡ ≠↑╠╣⁸14241⅜ ╘╢ ─ ╖ ⌐⅔↑╢

⁸ ⁸ ⁸ ╩⁸ ╩₈ mineral₉─ ⌐

∆╢↓≤⌐╟╡⁸ ⌐╙ ≤⇔√╙─≢№╢⁹↓╣╩ ↑≡DOE│⁸

⅔╟┘ ┼─ ╩ ∆√╘⁸DOE Loan Programs Office∕─ Office of 

Energy Dominance Financing ≤ ╩ ∂⁸ ╩ ╗◄Ⱡꜟ◑כ▬fiⱨꜝ ↑⌐2000

♪ꜟ ─ ╩ ∆╢ ╩ ⇔√ DOE 2025b⁹↕╠⌐⁸ │2025

9 29⁸ כ◌כ◄1310 53000◐꜡ⱷכ♩ꜟ ─ ─ ꜞ

☻כ ≤ ꜡▬ꜘꜟ♥▫ ─ →╩ ⇔≡™╢ DOI 2025⁹ 

↓╣╠ ─ ─ ≈ │⁸∆≢⌐ ∂√ AEO 2025─ ≤ ╠⇔ ╦∑≡

╘≡ ⌐ ↕╣╢⁹ ▪◄fiכꜞ◒─ 111⌐ ≠ↄ CO2

─ ≢│⁸2050╕≢⌐ ─ ⅜ ⇔⁸ ╙2024

─ 10.26 quads ⅛╠ 2050⌐│ 2.78 quads┼≤ 73 ∆╢ ⇔⅜ ↕╣≡™√

EIA 2025a27⁹ 2 ♩ꜝfiⱪ ⅜ ⌐AEO 2025╩₈ ◄Ⱡꜟ◑כ ⌐≤

 
27 quadquadrillion British thermal units, 1 quad = 10ĭ  Btu│⁸ ◄Ⱡꜟ◑כ EIA⅜ ꜠ⱬꜟ─◄Ⱡꜟ◑כ

╩ ∆╢ ⌐ ™╢ ≢№╢⁹1 quad│ ꜟכꜙ☺◘◒◄1.055 EJ⌐ ⇔⁸ 1.7Ᵽ꜠

ꜟ⁸╕√│ ●☻ 9800 ⱨ▫⁸♩כ 3600♩fi─ ⌐ ⌡ ⇔™⁹ ─ ◄Ⱡꜟ◑

https://www3.nhk.or.jp/nhkworld/en/news/20260128_05/
https://www.federalregister.gov/documents/2026/01/16/2026-00976/withdrawing-the-united-states-from-international-organizations-conventions-and-treaties-that-are
https://www.carbonbrief.org/qa-what-trumps-us-exit-from-unfccc-and-ipcc-could-mean-for-climate-action/
https://www.federalregister.gov/documents/2025/03/25/2025-05212/immediate-measures-to-increase-american-mineral-production
https://www.federalregister.gov/d/2025-06380
https://www.federalregister.gov/documents/2025/04/14/2025-06381/strengthening-the-reliability-and-security-of-the-united-states-electric-grid
https://www.energy.gov/articles/energy-department-acts-unleash-american-coal-strengthening-coal-technology-and-securing
https://www.doi.gov/pressreleases/interior-unleashes-american-coal-power-bold-move-advance-trump-administration
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=1-AEO2025&region=0-0&cases=ref2025&start=2024&end=2050&f=A&linechart=ref2025-d032025a.3-1-AEO2025~ref2025-d032025a.4-1-AEO2025~ref2025-d032025a.5-1-AEO2025~ref2025-d032025a.6-1-AEO2025~~~~~~~~~~~&map=&ctype=linechart&sourcekey=0


   

87 

 

 

∫≡ disastrous₉≤ ≤ ⇔√─│⁸╕↕⌐↓─ ╩ ≢⅝⌂™

≤─ ⌐╟╢⁹ ─ │⁸™∏╣╙ ≢ ⅛╣≈≈№∫√ ─

╩ ↕∑⁸ ╩ ╗ ╩⁸AI ⌐⅔↑╢ ─ ≤⇔≡ ┘

≠↑ ∆√╘─ ╖─ ╩ ∆╢╙─≢№╢⁹ 

EIA ⁸2025⌐⅔↑╢ ─ ─ │⁸ ⌐ ↕╣≡™

√850kW⌐ ⇔⁸ ⌐│260kW⌐≤≥╕╡⁸2010 ─ ≤⌂∫√⁹

╩ ╘≡╙⁸ 1230kW⌐ ⇔⁸ │460kW≢№╡⁸2008 ─

⌂↕≢№╢ EIA 2026a, 2026b⁹ ⌐≈™≡│⁸480kW ─ ≤⁸110

kW ─ ─ ⅜ ↕╣≡™╢ EIA 2026b⁹↓╣≤│ ⌐⁸DOE│⁸2025

⌐ 202C ⌐ ≠ↄ ╩ ⇔⁸ 1700kW ─

─ ╩ ⇔√≤ ⇔≡™╢ DOE 202628⁹ 

↓℮⇔√ ─ ≤⇔≡⁸20255 ⌐│Ⱶ◦●fi ─J.H.◐ꜗfiⱬꜟ

142kW ⌐ ⇔⁸ ─ ⌐ ╩ ⇔⁸∕─ 90↔≤─

╩ ╡ ⇔≡™╢ EIA 2026a⁹ 12⌐│⁸꞉◦fi♩fi ⁸◖꜡ꜝ♪ ⁸▬fi♦

▫▪♫ ─ 4◌ ─ F.B.◌ꜞכ ⁸S.R.◦ꜗכⱨ□כ ⁸◒꜠▬◓

⌐ ⇔≡╙ ⌐ ╩ ⇔√ DOE 2026⁹ⱷꜞכꜝfi♪ ─Ⱪꜝfi♪

fiכ▪ꜛ◦ה☼ 123kW ≢│⁸PJM Interconnection≤─ ╩ ≡ ⅜20256

⅛╠2029┼≤ ↕╣√ EIA 2025b29⁹►▫☻◖fi◦fi כꜞ◒ה◒כ○ה☻►◘─

◒ 62 kW⁸◖꜡ꜝ♪ ─◖ⱴfi♅╙ ⌐ ⅜ →↕╣≡™╢ EIA 2026b⁹ 

─ │↓↓⌐ ╕╠⌂⅛∫√⁹20262 11⁸ │ 14386₈

─ ꜟכ◖הfiכꜞ◒™⇔ ⌐╟╢ ─ ₉╩ ⇔⁸

Department of War⌐ ⇔⁸ ⅔╟┘ ┼─ ≤⇔≡⁸

≤─ Power Purchase AgreementPPA╩ ⌐ ∆╢↓≤╩

⇔√ Federal Register 2026b⁹↓╣│⁸ ⌂╢ ─ ╩ ⅎ⁸

⅜ ⌂ ╩ ∆╢↓≤≢⁸ ─ ─ ╩

⌐ ∆╢ ≢№╢⁹ 

⁸DOE─ ╩ ≈╕≢╙⌂ↄ⁸DC ─ ╩ ≤⇔≡ ⅜ ⌐

─ ╩ ה ∆╢ ⅝⅜ ≢ ⇔≡™╢⁹ ─DC ≢

№╢PJM ≢│⁸♪Ⱶ♬○fiכ꜡◒⅜כ☺♫◄הⱣכ ─ ╩ ↕∑⁸

2045╕≢─20 ─ ╩ ⇔√⁹◘◙fiה◌fiⱤ♬⁸כ♃꜠fi⁸כ☺♫◄ה♦

─≤⌂כ☺♫◄ה◒כꜙ ─ ≢╙⁸ ─ ⅝⅜ ◌ ≢ ↕╣≡™

╢  2026a⁹ 

 
כ │ 17 quad2023 ≢№╡⁸ ≢ ⇔√ ─ 10.26 quad│∕─6 ─ ⌐ ∆╢⁹ 
28 Federal Power Act202C │⁸DOE ⌐ ⇔⁸ ┼─ ⅔╟┘ ─ ⌐ ╙ ∆

╢≤ ∆╢ ⌐⅔™≡⁸ ─ ⁸⌂╠┘⌐ ─ ⁸ ⁸ ╕√│ ╩ ⌐╟╡ ∆

╢ ╩ ∆╢╙─≢№╢⁹ │90 ≢№╢⅜⁸ ⌐ ∂≡ ⅜ ≢№╢⁹ 
29 PJM Interconnection│⁸ 13⅔╟┘꞉◦fi♩fiD.C.⌐╕√⅜╢ ⅛≈ ≢№

╡⁸Ᵽכ☺♬▪ ╛ⱷꜞכꜝfi♪ ╩ ╗∕─ │⁸ כ♃fi☿♃כ♦─ ≤⇔≡ ╠╣╢⁹ 

https://www.eia.gov/todayinenergy/detail.php?id=67206
https://www.eia.gov/todayinenergy/detail.php?id=67427
https://www.eia.gov/todayinenergy/detail.php?id=67427
https://www.energy.gov/articles/fact-sheet-department-energy-ending-war-beautiful-clean-coal
https://www.eia.gov/todayinenergy/detail.php?id=67206
https://www.energy.gov/articles/fact-sheet-department-energy-ending-war-beautiful-clean-coal
https://www.eia.gov/todayinenergy/detail.php?id=65744
https://www.eia.gov/todayinenergy/detail.php?id=67427
https://www.federalregister.gov/documents/2026/02/17/2026-03156/strengthening-united-states-national-defense-with-americas-beautiful-clean-coal-power-generation
https://diamond.jp/articles/-/382810
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↕╠⌐ ∆═⅝│⁸ ┼─ ⌐ ╩ ∆╢ ⌐ ╩ ╛⇔√ DC

⅜⁸Shadow Grid─ ≤ ↕╣╢ ─ ─ ⌐ ╡ ⇔√↓≤≢№╢⁹

⇔√Ⱳכ▬fi◓747 ⌐ ↕╣≡™√CF6☺▼♇♩◄fi☺fi╩48MW─ ●

☻ ⌐ⱦfiכ♃ ⇔⁸DC⌐ ⅎ ↑╢ ⅜ ⇔≡™╢⁹ ProEnergy│ 21

1GW ╩DC ⌐ ⇔⁸ FTAI Aviation│Ⱳכ▬fi◓737 ─CFM56

◄fi☺fi 25MW ╩ 100 ≢ ⌐ ∆╢ ╩ ⇔√  2026b⁹

─ⱦfiכ♃☻● ⅜3ï5 ∟≤™℮ ⅜⁸↓─₈☺▼♇♩◄fi☺fi ₉╩

╪≢™╢⁹↓℮⇔√Shadow Grid─ │⁸ ⌂ ─₈ ₉≤™℮

╩ ⇔≈≈⁸∕─ ⌐ ⌂ ╩ ∆╢ ⌂ ≢╙№╢⁹∕╣│⁸

─ ╩ ⅎ╢ ─ ⌐ ⌂ ╩ ╘╢≤ ⌐⁸∕─

╛ ⅜ ≢ ⌐ ↕╣≡™⌂™≤™℮ ╩ ↕∑⁸

◦☻♥ⱶ ─ ⌐ ⌂ ╖╩╙√╠⇔≡™╢⁹ 

─ ≤ │⁸™∏╣╙CO2 ╩ ≤∆╢ ╖≤│

─ ≢ ⇔≡™╢ ≢ ∆╢⁹ ─ │ ≢№╡⁸ 14261─

⌐ ↕╣√≤⅔╡⁸₈ │ ⅛≈ ⌐ ╣≡⅔╡⁸™⅛⌂╢ ≢╙

₉≢№∫≡⁸₈ ⌐╟╢ ─ ⌐ ∆╢√╘⌐│⁸ ◄Ⱡꜟ◑כ

⁸≤╡╦↑ ─ ⅜ ₉≤™℮╙─≢№╢ Federal Register 2025f⁹ ∆╣┌⁸

│ ╩ ╗ ╩⁸AI ─ ⌐⅔↑╢ ─ ≤⇔≡ ┘

≠↑≈≈№╢⁹↓─ │⁸ ≢ ∂╢2025≤™℮ ─ ╙ ⌂ ≢№╢

≤ ⌐⁸ ⌐ ↑√ ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸≥ ⌐ ↑√∕╣≤─ ⌐

╘ ™◑ꜗ♇ⱪ╩ ⅎ√╕╕⁸↓─ ─ ╩ ⌐ ⌡╢ 7 ◄Ⱡ ─

≤ ™ ╩⌂⇔≡™╢ II.3.5⁹ 

I.4.6. ≤⌂∫√2025 

╩ ≤∆╢ │⁸ ⇔√ ─ ≢│⌂ↄ⁸2025╩ ⌂

כ◑ꜟⱠ◄ה ─ ≤⇔≡ ≠↑ ╢⁸╟╡ ⌂ ─ ╩ ∆

╙─≢№╢⁹ │⁸ ⌐╦√∫≡ ─ ╖╩ ⇔≡⅝√

₈ ●☻ ₉╩ ─ ⌐ ⅎ≡⅝√ ─ ⅜⁸ ה ה

─ ⌐⅔™≡ ⌐ ⇔√ ≢№╡⁸₈ ⌐ ∆╢Ⱡ♇♩♀꜡

│√╕ꜟכ▫♦fiכꜞ◓ ₉─ ╣⅜⁸ ─ ⅛╠ ⌂

≤⇔≡ ↕╣℮╢ ⌐ ⇔√ ≢╙№╢⁹ ≢│⁸↓℮⇔√2025╩

≤⇔≡ ⇔√℮ⅎ≢⁸↓─ ⅜2026 ⌐╙√╠∆ ╩⁸AI ─ ⌐

℮◄Ⱡꜟ◑כ ─ ⅛╠ ⇔⁸ II ─ ─ ≤⌂╢

╩ ∆╢⁹ 

╕∏ ─ ≢│⁸ ─ 2 ♩ꜝfiⱪ 20251 ⌐ ╕╡⁸ 7

https://diamond.jp/articles/-/387543
https://www.federalregister.gov/d/2025-06380
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─₈One Big Beautiful Bill Act₉─ ⌐╟╡⁸Ᵽ▬♦fi ─▬fiⱨ꜠כ◦ꜛfi

IRA⌐ ≠ↄ ⅜ ⌐ ↕╣√⁹ EV │ 20259

≢ ⇔⁸ ה ⌐ ∆╢ ⌐╙ ה⇔ ⅜ ⅎ╠╣√

U.S. Congress 2025⁹ ≢╙⁸ ה ה ה ─ ≢ ╕√│ ─™∏╣

⅛⅜Ⱡ♇♩♀꜡ ⌐ ≤ ╩ ∆╢ ⅜ ∂≡™╢ I.4.1⁹♪▬♠≢╙⁸2025

7 ─ ⌐⅔™≡⁸2026ï29⌐◄Ⱡꜟ◑כ◖☻♩╩ 420ꜚ ꜡כ ≢

⇔⁸∕─℮∟ 260ꜚ ╩꜡כ ⌐ ≡╢ ⅜ ↕╣√⁹↕╠⌐ 11

⌐│⁸◄Ⱡꜟ◑כ ↑⌐5☿fi♩/kWh╩ ≤∆╢ ╩2026

⅛╠ ∆╢ ≢ ⅜ ⇔√ Reuters 2025a, 2025c⁹ ⌐│⁸ ╕╡∆╢

◄Ⱡꜟ◑כ ⅜♪▬♠ ─ ╩ ⌂™⁸ ≤ ╩ ⇔≡™╢≤

─ ⅜№╢ Bundesfinanzministerium 2025⁹↓╣╠ ─ ⅝│⁸ ─

─ I.4.1⅜⁸2025⌐⅔™≡ ⌂ ≤⇔≡ ⇔√↓≤╩ ⇔

≡™╢⁹ 

─ ≢│⁸2024 ⅛╠ ↄⱠ♇♩♀꜡ ⅛╠─ ─ ⅜⁸

2025⌐ ╩ ⅎ√⁹Glasgow Financial Alliance for Net ZeroGFANZ│2024

⅛╠2025⌐⅛↑≡⁸ ╩ →╢≤≤╙⌐⁸◄Ⱡꜟ◑כ ─ ⌐

⅔↑╢ ╩ ⌐ ⅎ╢ ╩ ⇔√ GFANZ 2024, GFANZ 2025⁹Net-Zero 

Banking AllianceNZBA│20258 ⁸ ▪ꜝ▬▪fi☻⅛╠⁸ ●▬♄

fi☻╩ⱨ꜠כⱶ꞉כ◒≤⇔≡ ∆ ┼ ∆╢ ╩ ─ ⌐ ⇔⁸ 10⌐│

╩ ↑≡ ╩ ⇔√ UNEP FI/NZBA 2025, Reuters 2025b⁹ ≢╙⁸

ⱨ▫♫fi◦ꜗꜟ◓ꜟכⱪ⁸ UFJⱨ▫♫fi◦ꜗꜟ◓ꜟכⱪ⁸╖∏╒ⱨ▫♫fi◦ꜗꜟ◓ꜟ

╠⅛ⱪ─3ⱷ●Ᵽfi◒│⁸2025⌐NZBAכ ⇔√ ⱩꜟכⱶⱣ2025 ◓כa, 2025b, 

2025c⁹ ⌐╦√∫≡ ↕╣≡⅝√⁸ ⅜ ─ ⌂

≤⇔≡ ∆╢≤™℮ │⁸2025╩╙∫≡ ⇔√⁹ 

↓℮⇔√ ה ⌐⅔↑╢ ─↕⌂⅛⁸202511⁸Ⱪꜝ☺ꜟהⱬ꜠fi

⌐⅔™≡ 30 COP30⅜ ↕╣√⁹≤↓╤⅜∕─

│⁸ ─COP≤ ╩ ∆ ╩ ┘≡™√⁹ 2 ─ ●☻

≢№╢ │⁸COP ╘≡ ─ ╩ ╡⁸ ∂ↄ ─ ≢№

╢ ⁸⅔╟┘ 3 ─▬fi♪╙ ─ ╩ ⅎ√⁹ │ ─ 11 21 ╩

⇔⁸22 ╕≢╙≈╣ ╪∞ ⌐ ╩ ⅎ√⅜⁸ ⅛╠─ phase-

out╩ ∆╢ │⁸80◌ ⅜ ⇔≡™√⌐╙⅛⅛╦╠∏⁸ ⅛╠ ↕

╣√ Carbon Brief 2025⁹ ⌐│⁸ ≢№╢₈Global Mutir«o₉ ╩ ╗ ─

⅜⁸₈Bel®m Political Package₉≤⇔≡ ↕╣√⁹ Ɽ♇◔⁸│☺כ ─3

⁸ ⌂ ⱷ◌♬☼ⱶ⁸ ⌐ ∆╢ ≤™∫√₈ ◦◓♫ꜟ₉─

≢№╡⁸ √⌂ ─ ╩ ∆╢╙─≢│⌂™ UNFCCC 2025,  

2025⁹ 

https://www.congress.gov/bill/119th-congress/house-bill/1
https://www.reuters.com/sustainability/germany-plans-cut-energy-costs-by-42-billion-euros-draft-budget-shows-2025-07-28/
https://www.reuters.com/business/energy/german-coalition-agrees-subsidised-power-price-industry-2025-11-13/
https://www.bundesfinanzministerium.de/Content/DE/Pressemitteilungen/Finanzpolitik/2025/09/2025-09-03-massnahmen-niedrigere-energiepreise.html
https://www.gfanzero.com/press/gfanz-will-restructure-and-shift-its-focus-to-addressing-barriers-to-mobilizing-capital/
https://www.gfanzero.com/press/2025-new-year-update-from-gfanz-secretariat/
https://www.unepfi.org/net-zero-banking/media/nzba-update-august-2025/
https://www.reuters.com/sustainability/cop/net-zero-banking-alliance-stop-operations-after-member-vote-2025-10-03/
https://www.bloomberg.com/jp/news/articles/2025-03-04/SSL9MDT1UM0W00
https://www.bloomberg.com/jp/news/articles/2025-03-18/SSYJ9FT0AFB400
https://www.bloomberg.com/jp/news/articles/2025-03-31/STZAGXT1UM0W00
https://www.carbonbrief.org/cop30-key-outcomes-agreed-at-the-un-climate-talks-in-belem/
https://unfccc.int/cop30/belem-political-package
https://www.mofa.go.jp/mofaj/ic/ch/pagew_000001_02153.html
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COP30│₈ ─COPCOP of implementation₉╩ ⇔√⅜⁸ │₈ ─

⌂ ₉⌐≤≥╕∫√⁹ ─ ⅜ ⇔ↄ ∆╢⌂⅛⁸ 5 6000

─ ╩ ╘⌂⅜╠⁸ ⌂⅝ ╩ ⇔√⌐ ⅞⌂⅛∫√⅛╠≢№╢ Carbon 

Brief 2025, IISD 2025⁹ COP31─ ≥ꜘꜟ♃fi▪ה◖ꜟ♩│ ⇔√⅜⁸ ─

⅜ ⇔⁸ ─ ╙ ⅛╠─ ⅝ →≢ ⌐ ∆╢ ≢⁸COP│

⁸Ⱪꜝ☺ꜟ⁸ ⁸ ⌂≥⅜⁸ ⌐ ∆╢ ─ ╩ ™

℮ ─ ┼≤ ⇔≈≈№╢⁹ ╩ ─ ≤⇔≡

≠↑≡⅝√ ⅜⁸ ⌂ ╩ ™⁸ ─ ╩ ∆╢√╘─

┼≤ ╖ ╕╣≡™ↄ↓─ │⁸2025⌐ ⇔√ ─ ≢╙⁸≤╡╦↑

─ ™ ≤⇔≡ ↕╣╢═⅝╙─≢№╢⁹ 

─╟℮⌂ ⌂₈ ┼─ ₉─ ⌐№∫≡⌂⅔⁸╦⅜ ╩ ╗ ─

⌐⅔™≡│⁸₈ decarbonization₉≤™℮ ⅜⁸∕─ ┼─ ╩ ™√

╕╕⁸ ≤ ↕╣ ↑≡™╢⁹₈decarbonization₉╩ ≥⅔╡ ∆╣┌₈ ─ ₉

≢№╡⁸ ⌐ ↕╣≡™╢─│⁸CO2⌐ ╠∏⁸ⱷ♃fi⁸N2O⁸ ⱨ꜡fi ╩

╗ ●☻─ ─ emission reduction⌐╒⅛⌂╠⌂™⁹ │

≤⇔≡╕∫√ↄ ⌂╢⁹ │ ∆⌂╦∟ ∕─╙─╩ ∆╢ ≢№╡⁸↓

╣╩ ∆═⅝ ≤ ⌐ ≠↑╢ │⁸ ⌂ ה ╩ ™

√ ≤ ∆╢╒⅛⌂™⁹ │₈ low-carbon₉⌂™⇔₈ emission reduction₉

≤ ↕╣╢═⅝╙─╩⁸₈ ₉≤ ╡⌐ ⇔⁸∕↓⌐ ╠⅛─ ⅜

╢⅛─╟℮⌐ ℮ │⁸ ∕─╙─⅜ ≈ ⌐╟∫≡ ∆╢ ⌂◄◖

כfiⱣ▼♅כ ≢№╢⁹ ⌂ↄ≤╙⁸ ⌐⅔™≡↓─ ╩ ─ ≤⇔≡ ™╢

↓≤⌐│⁸ ≢№╢═⅝≢№╢⁹ 

2025⌐ ⇔√ │⁸™∏╣╙ ─ ⌂™⇔ ≢│⌂ↄ⁸AI

─ ⌂ ╩ ≤∆╢ ≤ ⅝⌂ ─ ╩⌂⇔≡™╢⁹↓─ ─

│⁸ 2026b⅜ ⇔√₈ⱱ꞉▬♩◌ꜝכ ⌐ ∆╢AI◄Ⱡꜟ◑כ

₉≤™℮ ─ ⌐╟∫≡ ↕╣╢⁹↓╣│ ─ ≢│⌂ↄ⁸ ⌐

∆╢ ╒≥ ─ ╩ ╢≤™℮ ─ ≢№╢⁹AI│ⱱ꞉▬♩◌ꜝכ

╩ ⇔℮╢⅜⁸∕─AI╙╕√⁸ ה ה ה ╩ ╢◄Ⱡꜟ◑כ

⌐╟∫≡ ⌐ ↕╣╢⁹ ⁸↓─ ─ ╩ ≢ ⇔╟℮≤∆╢ ⅝│⁸∆

≢⌐ ⌐ ⅛∫≡™╢⁹SpaceX│2026⁸ ╩ ∆╢ AI♦כ♃☿fi

כ♃ ⌐≈™≡ FCC⌐ ╩ ╘√≤ הfi꜡כ▬⁸╡⅔≡╣╠∂

ⱴ☻◒─ │⁸AI ─ ⌂ ⅜ ─ ה ה ⌐№╢↓≤╩ ⌐

⇔≡™╢ Reuters 2026a⁹ 

⌐⅔↑╢ ─ ⌂ ⁸Shadow Grid≤ ↕╣╢ ─ ♃כ♦⁸

☿fi♃כ ↑ ─√╘─ ─ ─⌂™ I.4.5│⁸™∏╣╙↓─

─ ─ ⁸∆⌂╦∟◄Ⱡꜟ◑כ ⌐ ∆╢ ≤⇔≡ ↕╣╢⁹

https://www.carbonbrief.org/cop30-key-outcomes-agreed-at-the-un-climate-talks-in-belem/
https://enb.iisd.org/belem-un-climate-change-conference-cop30-summary
https://diamond.jp/articles/-/387543
https://www.reuters.com/business/aerospace-defense/spacex-seeks-fcc-nod-solar-powered-satellite-data-centers-ai-2026-01-31/
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AI ⌐⅔↑╢ ─◄Ⱡꜟ◑כ │⁸╙│╛ ─ ≢│⌂ↄ⁸ PWh

─ ╩ ⌐ ℮√╘⌐30⁸ ה ה ה ╩ ╗ ╩™⅛⌐

∆╢⅛≤™℮⁸ ה ─ ≤⇔≡ ↕╣╢⁹⌂⅔⁸AI─ ◖☻♩

│⁸ ╩ ∂≡ ≤ ◄Ⱡꜟ◑כ ╩ ╛∆≤™℮☺▼Ⱳfi☼─Ɽꜝ♪

♇◒☻╩ ™℮╢31⁹ 

─ ⅛╠ ⅛╣╢ │ ≢№╢⁹2025│⁸ ⅜₈Ⱡ♇♩♀꜡ ◓ꜞ

│√╕ꜟכ▫♦הfiכ ₉≤™℮ ─ ⅛╠ ⇔⁸◄Ⱡꜟ◑כ ─

≤™℮ ⌐ ⇔√ ≤⇔≡ ⌐ ↕╣╢═⅝ ≢№∫√⁹∕⇔≡ 2026

⁸AI ─ ⁸▬ꜝfi ≤ⱱꜟⱶ☼ ⌐ ↕╣╢ ─○

▬ꜟ◦ꜛ♇◒⁸ ⌂ ה ─ 32≤™℮ ─ ─ ≢⁸↓─ │

⌐ ∆╢⁹ⱱꜟⱶ☼ ─ │⁸▪☺▪⌐₈○▬ꜟ◦ꜛ♇◒₉≤ ┬═⅝ ╩

ⅎ√ ⱩꜟכⱶⱣ2026 ◓כb⁹↕╠⌐⁸ ─ ⅜ ╢⌂⅛≢⁸ ⅜ ⁸

⁸ ⁸ ╩ ∂≡ ─ ╩ ℮ ⅜ ∂⁸◄Ⱡꜟ◑כ

⅜ ∕─╙─⌐ ∆╢ ╩ ╘≡ ⇔√ Reuters 2026b⁹ 

◄Ⱡꜟ◑כ ⅜╦∏⅛13⌐≤≥╕╢╦⅜ ⌐≤∫≡⁸↓─ ⅜ ⅝≈↑≡™╢

™│ ≢№╢⁹AI ─ ⌐⅔™≡◄Ⱡꜟ◑כ ▬fiⱨꜝ╩ ─ ≢

ה ≢⅝╢↓≤│⁸ ─ ≤AI▬fiⱨꜝ─ ╩ ╠ ≢⅝╢↓≤╩

∆╢⁹ ⌐⁸ ◄Ⱡꜟ◑כ─ ╩ fi⁸כ꜠כ◦⁸ ⁸ ⁸

─ ⌐ ⌡╢ │⁸ ─AI▬fiⱨꜝ╩ ⅎ╢ ─ ╩ ⌐ ╠╣

↑╢↓≤⌐⌂╢⁹2025⅛╠ 2026⌐⅛↑≡ ⇔√─│⁸↓─ ⌂ ⅜⁸₈Ⱡ♇

♩♀꜡ │√╕ꜟכ▫♦הfiכꜞ◓ ₉≤™℮ ─ ⌐ ╠ↄ ™ ↕╣≡

⅝√≤™℮⁸ ⌂ ─ ╣⌐╒⅛⌂╠⌂™⁹ II ≢ ∆╢ │⁸

↓─ ─ ╣╩ ╡ ∆√╘─ ≤⇔≡ ≠↑╠╣╢╙─≢№╢⁹ 

 

  

 
30 PWhⱭ♃꞉♇♩ │ ─ ≢№╡⁸1PWh10ĭ Wh1000TWh⌐ ∆╢⁹↓↓≢™℮PWh ≤│⁸

⌂ kW⁸MW⁸GW ≢│⌂ↄ⁸ ╩ ∂≡ ⌐ ה ↕╣╢ ─ ╩ ∆⁹ 
31 AI─ ◖☻♩ ⅜⁸ ─ ≤∕╣⌐ ℮ ─ ╩ ∂≡⁸ ≤⇔≡ ◄Ⱡꜟ◑כ ╩ ⌐

↕∑╢ │⁸19 ─ W.S. Jevons⅜ ⌐≈™≡ ⇔√⁸ ⅜ ╩ ↕∑╢

≤™℮₈☺▼Ⱳfi☼─Ɽꜝ♪♇◒☻₉ Jevons 1865─ ≤⇔≡ ↕╣╢⁹ 
32 ↕╠⌂╢ ≤⇔≡⁸ ─◒♇ꜛ◦ⱴfiכꜞ₈│≢ ₉╩ ∆╢ ⅜ ⌐ⱪꜝ▬ⱬכ♩◒꜠☺♇♩

─ ↑ ─ ⅛╠2026─ ≢ ⇔≡™╢⁹ ⅜fiכ꜡ ⅝ ≤⌂∫√2008

≤│ ⌂╡⁸ │ ה ↑─ ꜞ☻◒ ─ ⅜ꜞ☻◒ ≤↕╣≡™╢ ⱩꜟכⱶⱣ2026 ◓כa⁹ 

https://www.bloomberg.com/jp/news/articles/2026-04-02/TCQW2ET9NJLS00
https://www.reuters.com/markets/commodities/iran-war-hands-opecs-swing-producer-crown-america-2026-04-27/
https://oll.libertyfund.org/titles/jevons-the-coal-question
https://www.bloomberg.com/jp/news/articles/2026-03-05/TBB9VTKJH6V600
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II.   

II.1.  ◄Ⱡꜟ◑כ◖☻♩─  

◄Ⱡꜟ◑⁸♩☻◖כ≤╡╦↑ ◖☻♩─ ╕╡│⁸ ─ ≤ ⌐

⌂ ╩ ⅎ≡™╢⁹◖꜡♫ ⅛╠─ ⁸ ─◄Ⱡꜟ◑כ◖☻♩ │

2019 ≢ 12 ⇔⁸2025⌐⅔™≡╙⌂⅔ 9 ™ ⅜ ™≡™

╢⁹ │ ⌐╟∫≡∕─ ╩ ⌐ ⇔≡⅝√⅜⁸∕╣│ ⌂ ─

≢╙№╡⁸ ⌂ ⌐│ ™⁹↕╠⌐GX ─╙≤≢ ⅜ Ⱳfiⱪכ◌╗

ꜝ▬◦fi◓│⁸ ⌐╦√∫≡ ╩ ⌐ ⇔ →╢ √⌂ ≤⌂╢⁹ 

≢│⁸↓℮⇔√ ─ ≤ ╩ ╠⅛⌐⇔⌂⅜╠⁸◄Ⱡꜟ◑כ♪Ⱶ♫fi☻─

⌐ ↑√ ⌂ ╩ ∆╢⁹II.1.1≢│ ╕╡∆╢◄Ⱡꜟ◑כ◖☻♩─ ╩⁸

II.1.2≢│ ≤─ ─ ╩ ∆⁹II.1.3⅔╟┘ II.1.4≢│⁸GX⅜

─ ╩╙√╠∆ ─ ≢№╢↓≤╩ ∂╢⁹II.1.5≢│⁸◄

Ⱡꜟ◑כ♪Ⱶ♫fi☻ ─ ╩ ⇔⁸II.1.6≢│ ⌂ ⅜™⅛⌐ ה

─ ╩ ∆╢⅛╩ ≤≤╙⌐ ∆⁹II.1.7≢│ ⌂ ●☻─ ≤

─ ╩ ⇔⁸II.1.8⅔╟┘II.1.9≢│⁸◄Ⱡꜟ◑כ ה ─ כ◌⁸≥

Ⱳfiⱪꜝ▬◦fi◓⅜ ⇔⌂™ ╩ ∂╢⁹ 

II.1.1. ╕╡∆╢◄Ⱡꜟ◑כ◖☻♩ 

≢│⁸◄Ⱡꜟ◑⁸♩☻◖כ≤ↄ⌐ ◖☻♩╩ ∆═ↄ⁸ ⌂ ─

╩ ⇔⌂⅜╠◖Ⱶ♇♩∆╢↓≤╩ ∆╢⁹ 27│⁸◖꜡♫ ⅛╠─ ⅛╠

╕≢─ ◄Ⱡꜟ◑כ ⌐⅔↑╢ ⌂◖☻♩ ╩ ⇔≡™╢⁹ 

 
 

 

 
 

 

◄Ⱡꜟ◑כ◖☻

♩ ה ⸗ ♬ ♃ꜞ fi ◓

ECM ה  

2026b⌐╟╢⁹

◄Ⱡꜟ◑כ

⁹ כ♪ꜗ◦─

│

⅜ ⌐╟╢

╩ ╘√ ⁹ 

 
 

27

─◄Ⱡꜟ◑כ◖

☻♩  

https://www.ruec.world/file/ECM_JPN_202604.pdf
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◖☻♩ כ♪ꜗ◦─∟℮─ │⁸ ⌐╟╢ ⌐╟╢ ⌂ ≢№╢⁹↓

─ ⌐╟╣┌⁸2022─ │⁸ ◖꜡♫ ≤⌂╢ 2019⌐ ⇔≡ 12.2

─ ╩ ╗ ╩ ⌂ↄ↕╣√≤ ↕╣╢33⁹2025≢╙⁸◖꜡♫ ⅛

╠8.9 ─ ≤⌂∫≡™╢⁹ 

↓℮⇔√◄Ⱡꜟ◑כ◖☻♩ ─℮∟20234.6 ⁸20243.6 ⁸20251.6

⅜ ╛●♁ꜞfi⌐⅔↑╢ ⌐╟╢ ⌐╟∫≡⁸◖☻♩ ⅜ ↕╣≡⅝√⁹

⌐╟∫≡⁸◄Ⱡꜟ◑כ ─ │ ⌐│ ⅎ≠╠™╙─≤⌂∫√⅜⁸ ⌂

╩ ↕∑≡™╢↓≤⌐ ™│⌂™⁹ ─ │⁸◄Ⱡꜟ◑כ ┼─

─ ╩ ⇔≡™ↄ√╘⌐ ─ ≤⌂∫≡™╢⁹ │ ─ ╩ ∂

→⌂⅜╠  202405⁸2022⌐ ⇔√◄Ⱡꜟ◑כ◖☻♩╩ 3 ╕╡↕∑≡™

╢ 27─ ⁹ ⅜ ╩ ∂≡™ↄ╟℮⌐⁸ ⌂ ◖☻♩ ⌐ ↑√ ⇔

√◄Ⱡꜟ◑כ ╩ ∆═⅝≤⅝⌐№╢⁹ 

II.1.2. ◄Ⱡꜟ◑כ ─  

◄Ⱡꜟ◑כ─ ─√╘⁸ ⇔√ ⅜ ↕╣⌂↑╣┌⌂╠⌂™⁹◄

Ⱡꜟ◑כ╛ ─ ≡⇔≥♩♇◕כ♃─╘√─ ∆═⅝ │⁸ ⌂◄Ⱡꜟ

♩☻◖כ◑ II.1.1╛ ─ II.1.5≤≤╙⌐⁸ ≤─

─ ≢№╢⁹≤ↄ⌐ ⌐ ↕╣╢ ≢│⁸∕─ GDP─

GDP♦ⱨ꜠כ♃כ ≤─ ≤⇔≡⁸ ⌂ ─ Real PLI⅜ ⌂ ≤

⌂╢⁹↓↓≢─₈ ₉≤│⁸ ⌂ ▪►♩ⱪ♇♩ ─ ≤─ ⌐⅔™≡◄

Ⱡꜟ◑כ ╩ ⅎ╢↓≤⌐╟╢╙─≢№╡⁸ ─♩כ꜠ ⅛╠│ ⌂ ≢№╢⁹ 

28│⁸ ⌐ ⁸ ⌐│ ≤⌂╢Real PLI=1.0≤⇔≡⁸◖꜡♫

─ 2015ï19 ╩ ⌐⁸2025 4 ─ ╩ ⌐⅔™√⁸

⌐⅔↑╢Real PLI─ ─ⱴ♩ꜞ♇◒☻╩ ⇔≡™╢⁹√≤ⅎ┌

╩ ⁸ ╩ ≤∆╣┌↓─ ⌐Real PLI│15 ⁸ ╩ ≤∆╣┌8

≢№╡⁸ ─ ⌂ │⁸ ≢ ⅝ↄ ⇔√↓≤⅜ ↕╣╢⁹ 

◖꜡♫ ≤2025 4 ≤─ ⌐⅔™≡⁸ │ ─Real PLI╩7 ─

⌐ ⇔≡™╢⁹◄Ⱡꜟ◑כ ─ ⅜ ╛ ─ ⌐╟╢╙─⅛│

↕╣⌂™⅜⁸ ⁸ ≢│ ≤≤╙⌐ ⌐ ⌂◄Ⱡꜟ◑כ▪◒☿☻╩ ∆

╢↓≤⌐ ⇔≡⅝√≤ ↕╣╢⁹∕╣⌐ ⇔≡⁸ ─ ≢│⁸ ≤

─ ≤⇔≡◄Ⱡꜟ◑כ ╩9ï21 ↕∑⁸ ≤─ ≤⇔≡╙2ï

13 ↕∑≡™╢⁹↓─ │⁸ ⌂≥≢│ ⌐╟╢ ─ ≢№╡⁸ ─

 
33 ≤™℮ ◄Ⱡꜟ◑כ─ ⌐│⁸ ◄Ⱡꜟ◑כ≢№╢ ●☻╛ ⅜ ↕╣╢⁹ 27≢│ ╩ ↑╢

√╘⁸↓℮⇔√ ⌐⅔↑╢ ╩ ™√ ◄Ⱡꜟ◑כ ─◖☻♩≤⇔≡ ⇔≡™╢⁹ ⌐⅔↑╢◄

Ⱡꜟ◑כ ╩ ⇔√◓꜡☻ⱬ2022╠⅛57.7─⁸2019│≢☻כ ⌐│83.1 ⌐╟╢ ╕

≢25 ─ ≢№╢ ה  2026b⁹ 

https://agora-web.jp/archives/240516064142.html
https://www.ruec.world/file/ECM_JPN_202604.pdf
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─ ╛ ─ ⌐╟∫≡│⁸↕╠⌂╢◄Ⱡꜟ◑כ ─ ⅜

↕╣╢⁹ 

 

 
 

 

 
 

 

 

◄Ⱡꜟ◑ה♩☻◖כ⸗♬♃ꜞfi◓

ה  2026b⁹ =1.0⁹

─ │ 2025Q4⁸ │◖꜡♫

2015ï19 ⁸ │

⁹◄Ⱡꜟ◑כ ⌐ ⇔≡ ─№

╢ ≢│⁸ ─ ⌐╟∫≡ ↕╣

≡™╢⁹ ⌐ ⇔≡ ≢ ⌐

◄Ⱡꜟ◑כ ⅜ ⇔√╙─│

╩ ⁸ ⇔√╙─│ ≤⇔≡™╢⁹

─ ™ ⌐ ∆╢ │⁸ ≤

─ ⌐⅔™≡ ↓─ ⌐◄Ⱡꜟ◑

כ ⅜ ⇔√↓≤╩ ∆╢⁹ 

 

28 ◖꜡♫ ⌐ ⇔√◄Ⱡ

─כ◑ꜟ  

⌂ ≤⇔≡⁸2015⅛╠ 2025 ╕≢─ ◄Ⱡꜟ◑כ ≤

⌐⅔↑╢ ─ ─ ╩ ⇔√╙─⅜ 29≢№╢⁹

─ ⌐ ⇔≡⁸ ─∕╣│ 2015 ⅔⅔╗⌡ 1.5ï1.8╒≥≢ ↕╣≡™√

⅜⁸ ─ ╩℮↑≡ 2022⌐│ │ 2.3 ⌐ ⇔≡⇔╕∫√⁹∕

╣│ ─ ⌂ ─ I.1.5≤ ╩ ⇔≡™╢⁹2025≢╙ ⌐

⇔≡2 ™ ⅜ ⇔≡⅔╡⁸ ─ ⅜ ╘╠╣╢34⁹ 

 
 

 
 

 

◄Ⱡꜟ◑ה♩☻◖כ⸗♬

♃ꜞfi◓ ה  2026b⁹

─ =1.0⁹

│2015Q1ï2025

Q4 ╖ ⁹◄Ⱡꜟ

כ◑ ⌐ ⇔≡ ─№

╢ ≢│⁸ ─ ⌐╟∫

≡ ↕╣≡™╢⁹ 

 

29 ⌐⅔

↑╢◄Ⱡꜟ◑כ≤

─ ⌂  

 
34 ≢│ ⌐⅔↑╢ ╙ ⅝ↄ⁸ ⌐⅔↑╢ ≤ ∆╣┌⁸ ─ │ 4

⌂≥≤ ⅝ↄ ∆╢⁹ ─ ≤⇔≡⁸ │ ≢№╢⁹ 

1.00 1.71 1.02 1.04 1.25 1.35 1.58 1.08 0.50

1.00 1.81 0.95 0.94 1.09 1.19 1.55 1.06 0.54

(0%) (-5%) (8%) (10%) (13%) (12%) (2%) (3%) (-7%)

0.58 1.00 0.60 0.60 0.73 0.79 0.92 0.63 0.29

0.55 1.00 0.52 0.52 0.61 0.66 0.86 0.59 0.30

(5%) (0%) (13%) (15%) (19%) (18%) (7%) (8%) (-2%)

0.98 1.67 1.00 1.01 1.22 1.32 1.55 1.06 0.49

1.06 1.92 1.00 0.99 1.15 1.26 1.64 1.12 0.57

(-8%) (-13%) (0%) (2%) (6%) (4%) (-6%) (-5%) (-15%)

0.97 1.66 0.99 1.00 1.21 1.30 1.53 1.05 0.48

1.07 1.93 1.01 1.00 1.16 1.27 1.66 1.13 0.57

(-10%) (-15%) (-2%) (0%) (4%) (2%) (-8%) (-7%) (-17%)

0.80 1.37 0.82 0.83 1.00 1.08 1.27 0.87 0.40

0.92 1.66 0.87 0.86 1.00 1.09 1.42 0.97 0.49

(-14%) (-19%) (-6%) (-4%) (0%) (-1%) (-12%) (-11%) (-21%)

0.74 1.27 0.76 0.77 0.93 1.00 1.17 0.80 0.37

0.84 1.52 0.79 0.79 0.91 1.00 1.30 0.88 0.45

(-12%) (-18%) (-5%) (-3%) (1%) (0%) (-10%) (-10%) (-19%)

0.63 1.08 0.65 0.65 0.79 0.85 1.00 0.68 0.32

0.64 1.17 0.61 0.60 0.70 0.77 1.00 0.68 0.35

(-2%) (-7%) (6%) (8%) (12%) (10%) (0%) (1%) (-9%)

0.92 1.58 0.94 0.96 1.15 1.25 1.46 1.00 0.46

0.95 1.71 0.90 0.89 1.03 1.13 1.47 1.00 0.51

(-3%) (-8%) (5%) (7%) (11%) (10%) (-1%) (0%) (-10%)

2.00 3.43 2.05 2.07 2.50 2.70 3.17 2.17 1.00

1.87 3.38 1.77 1.75 2.04 2.23 2.90 1.97 1.00

(7%) (2%) (15%) (17%) (21%) (19%) (9%) (10%) (0%)

 a.2025 Q4

 b.2015ï19

 c.ln(a/b)

https://www.ruec.world/file/ECM_JPN_202604.pdf
https://www.ruec.world/file/ECM_JPN_202604.pdf
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⇔⅛⇔ ┼≤ ⇔√◄Ⱡꜟ◑כ ╩ ∆╢ │⁸ ⌐⅔↑╢ ◖

☻♩─ 27 ╩⁸№√⅛╙ ⅜ ∆╢ ⅜ ╘╠╣√⅛─╟℮⌐ ⇔

╟℮≤⇔≡™╢⁹FIT⌐╟╢ ◄Ⱡ │⁸ ⌂ ─ ≤ ─ ╩╙√╠

⇔√⁹∞⅜∕─ ╩ ⅎ╣┌ ╙ ╩ ╘╢≤ ↕╣╢↓≤⅛╠⁸ │

─ CO2 ⌐ ╩◓Ⱳfiⱪꜝ▬◦fiכ◌╢∆╢∆ ∆╢≤⇔≡™╢⁹ ↕╣

╢↓≤─⌂™∕─ │⁸GX─ ─╙≤⌐ ⇔≡ ↕╣╢⁸ ╘≡ ⌂

╩ ⅎ╢╙─≤⌂╢ II.1.3⁹↓─ ⁸ ⌐ ⇔≡ ⅝ↄ ⇔√ │

⌐ ↕╣⅛⌡⌂™⁹  

EU ╩╖╣┌⁸2021 ⅛╠2023 ⌐⅛↑≡─♪▬♠╛ ⌐⅔↑╢

│⁸╙│╛ ≤⇔⅛ ⅎ⌂™ ≢№╢ 29 35⁹∕╣│◄Ⱡꜟ◑כ ─

⌂ ╩╙√╠⇔⁸ⱴ◒꜡ ─ ┼≤ ⅜∫√ I.1.1⁹ 

≢│ ╩ ™⌂⅜╠╙⁸ │ ╩ ↑≡⁸ ⌐│↕╕↨╕⌂ ╛

⌐⅔↑╢ ╩╗⇔╤ ⇔≡⅝√⁹ ─ │ ⌐ ⇔≡

↕╣≡⅝√⅜36⁸∕℮⇔√ │ ─ ┼─ ╩ ⌂╙─≤⇔⁸

─ ⌐⅔↑╢ꜞ☻◒╩ ↕∑≡⅝√ ╙№╢ I.1.5⁹╟╡ ⌂

─ ─√╘⌐│⁸ ⌐ ∆╢Ⱡ♇♩꞉כ◒─ ╩ ⇔⁸ ≤⇔≡─

╩ ┘ ™ ⇔⌂⅜╠⁸ ⌂ ╩ ∆╢√╘─ ─ ⇔⅜ ╘╠╣╢ II.8

⁹◄Ⱡꜟ◑כ◖☻♩─ ≢│⁸ ─ II.2⌐ ⅎ⁸ ─

╩ ╢↓≤ II.3⁸ ◄Ⱡ─ ⌂ ╩ ╘╢↓≤ II.6⁸ ─

╩ ∂↕∑╢ ◄Ⱡ ╩ ⌐ ∆╢↓≤ II.7⌂≥─⁸ ⇔√ ⅜

≢№╢⁹ 

II.1.3. GX⌐╟╢◄Ⱡꜟ◑כ◖☻♩  

│20235 ⌐ ⇔√GX ◦כⱷכ◊fi♩ꜝfi☻ⱨכꜞ◓₈≡™⅔⌐

ꜛfi₉⁸≈╕╡ ─√╘⌐₈ ה ₉─ ⌐╟∫≡10≢150 ─

╩ ⅝ ↓∆≤⇔≡™╢⁹ ה ≤™℮↓≤│⁸↓╣╕≢ ╩

⇔≡⅝√─≤ ∂╛╡ ≢⁸ ≤ ⌐╟∫≡ ⌐ ╩↕∑╢≤™℮↓≤≢

№╢⁹ ≤™ⅎ┌ ↓ⅎ│ ™⅜⁸∕─ │ ≢№╢⁹150 ≤™℮↓≤│⁸

≢│ 1 №√╡120 ⁸ ⌂3 ≢№╣┌360 ╙ ∆╢─∞⅜⁸

↓─ ╡│ ╘≡ ⇔™╙─⌐⌂╡∕℮≢№╢⁹ 

⌂−⌂╠∕─ ╩ ╢≤⁸ ─ ⅜ ◄Ⱡ∞⅛╠≢№╢⁹ 30│ GX

 2022⅜ ↄ ─ ▬ⱷכ☺╩ ⅎ≡™╢⁹ │⁸ ⌐

 
35 ♪▬♠⌐⅔↑╢ ⅜ ⌂ ─ 1 ╩╙√╠⇔⁸╕√ EU ≢╙◄Ⱡꜟ◑כ ─

⅜ ─ ╩ ∂↕∑≡™╢ I.1.1 2⁹ 
36 ≢№╡⌂⅜╠╙╟╡ ⌂ │⁸ ╛ ≢╖╠╣╢⁹ ⅜ ↕╣≡™╢↓℮⇔√ ≢│⁸

─ ⌐ ⇔≡⁸ ─ │ ╠⅛⌐ ↕╣≡⅝√ ≢│2023⅛╠ ⅜ ╪≢™╢ ⁹ 

https://www.cas.go.jp/jp/seisaku/gx_jikkou_kaigi/dai4/siryou1.pdf
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ⱤⱠꜟ╩ ⇔≡╙ ╩⌂ↄ∆ ⌐│™⅛⌂™√╘⁸ ⌐ ≢№

╢ II.4.2⁹ ≢╙ ╡─≤⅝≢╙ │ ∞⅛╠≢№╢⁹Ᵽ♇◒▪♇ⱪ─√╘⌐

⅜ ∞≤™℮ ™ ╙↕╣╢⅜⁸∕╣╙ ⱤⱠꜟ╩└™⅝⇔ ⅞≡™╢⁹

ⱤⱠꜟ│ ⌐⇔≡ 13 ⇔⅛ ⇔⌂™⁹ ╡─ 8 ╩ ⌐ ╢↓≤⌐⌂

╢╦↑≢⁸ΓⱣ♇◒▪♇ⱪΔ≤™℮ ™ │ ╣≢№╢⁹ │⁸ ─√╘⌐│

⅜ ⌂─≢№∫≡⁸ ⱤⱠꜟ│ ╕←╣⌐ ∆╢⌐ ⅞⌂™ II.3.4⁹↓

╣│ ╙ ∂↓≤≢№╢⁹ ≢│ ─ ╙ ─ ™≤↓╤≢╙ ─

⌐│ │35⇔⅛⌂™⁹ 

 

 

 

 

GX

 2022⁹ 

 

30 GX╩

∆╢ ה ⌐╟╢

▬ⱷ

 ☺כ

∆≢⌐ │ ⇔ ⅞≢№╡⁸ ∫√ ⌐│ ╩ ≡≡™╢ ≢№╢⁹

│↓─ ≤⇔≡ ┼─ ╩ ∆╢≤⅛⁸ ⅎ╢√╘⌐Ᵽ♇♥ꜞכ╩ ∆

╢≤⇔≡™╢⅜⁸↓╣│ ⁸ ⌐⌂╢⁹ ◄Ⱡ│™╕╛ ╙ ™⌂≥≤™℮

⅜™╢⅜⁸∕╣│◖☻♩─ ⇔⅛ ⌂™╕╕⌐⁸ ─╟™ ╩⇔≡™╢⌐ ⅞⌂™⁹

⌐│⁸ ◄Ⱡ╩ ⇔√♪▬♠╛♦fiⱴכ◒│ ⅜ ╙ ™ 29 ⁹ 

CO2╩ ⇔⌂™ ≤⇔≡⁸CO2╩ ⌐ ╘╢ ה Carbon 

dioxide Capture and StorageCCS⁸∕╣⌐▪fi⸗♬▪ ╛ ⌂≥⌐╙ │ ╩

∂╢≤⇔≡™╢ 30 ⁹∞⅜↓╣╙⁸ ≥⅔╡ ╪∞≤⇔≡╙⁸ ◖☻♩│↓

╣╕≢─ ─2 ⁸3 ⁸№╢™│∕╣ ⌐⌂╢≤ ↕╣╢ II.6.1⁸II.6.5

⁹↓─╟℮⌂ ⌂ ╩ ≢™ↄ╠⅛ ╛ ⌐╟∫≡ ⇔√≤↓╤≢⁸∕─

⅜ ≢ ╡ →╩ ┌∆↓≤│№╡ⅎ⌂™⁹╕√↓─╟℮⌂ ⌂ ╩ ™√─

≢№╣┌ ⌂ ⅜ ≢ ╣╢│∏╙⌂™⁹↓╣⌐ ⁸ ≤ ╛∆≤

™℮─│╕╢⅝╡ ™≢№╢⁹ ─ ≤ ≢⅝╢◖☻♩ ⌐⌂╢ ╩

⇔≡⁸ ≢ ⌂ ╩∆╢⌐≤≥╘╢═⅝≢№╢⁹ 

 ≥⅔╡ ╪∞≤⇔≡╙⁸ ⌂↓≤│⁸ ⌂ ⅜ ╢∞↑≢№╢⁹

ה ה ⌐ ⇔√ │⁸ ┼─ ╩ ╖╛∆™⁹↓℮⇔√

fiכꜞ◓₈≡∫╙╩ ─ ₉╩ ℮ ─GX │⁸ ⁸

https://www.cas.go.jp/jp/seisaku/gx_jikkou_kaigi/dai4/siryou1.pdf


   

97 

 

 

⁸◄Ⱡꜟ◑כ ─™∏╣─ ⅛╠ ≡╙⁸ ⌂ ≢№╢ II.1.4⁹ 

⅜ ⌐╟∫≡ ╩ ∆╢↓≤│⁸≤ↄ⌐ꜞכⱴfi◦ꜛ♇◒ ╛◖꜡♫

⌂≥ ≢│⁸ⱴ◒꜡ ≤⇔≡ ↄ ↕╣╢⁹⇔⅛⇔⁸ ─ Ɽ☻⌐

╩ ⅎ╢ ⌐⅔™≡⁸ ╦╣╢═⅝│∕─ ≢№╡ ≢№╢⁹ ⌐╟∫

≡ ⌂ ╩ ⇔╟℮≤╙⁸∕─↓≤⅜ ⌐⅔↑╢ ≤ ╩

╘⁸ ╛ ⌐╟╢ ≤™∫√ ─ ≤≤╙⌐⁸ ⅜∕─ ╩ ⌐ ℮≤

™℮↓≤⅜ ≢│ ╙ ╡ ↕╣≡⅝√37 , 38 , 39⁹ │∕↓⌐ ╩ ⅝

╪≢⅝√⁹⇔⅛⇔ ≢↕ⅎ⁸ ─√╘─ ™ ⌐╟℮╛ↄ ⅝⁸20253

⅛╠ ™≢ ─ ╖₈Ⱡ♇♩♀꜡הⱣfi◐fi◓ה▪ꜝ▬▪fi☻ NZBA₉

⅛╠─ ╩ ╘≡™╢ I.4.6⁹ 

│ ─150 ─ ─₈ ┘ ₉≤⇔≡2030╕≢⌐20 ╩ ∆╢≤⇔

√GX ⌐⅔™≡⁸2023│1.6 ╩ ⇔⁸ ⌂≥⅜ ∆╢ ─

⌐ 2500⁸ⱱfi♄⌂≥─EV ↑ ─ ⌐ 3300╩ ∆╢≤

⇔√  2024⁹ ─ ⌐ ╦╢ ┼≤ ⇔⁸₈ ╩

╘╢₉≤™℮⁹₈ ╩ ─ ─ ⌐₉  2025≤™℮╟℮

⌂ ↑ │⁸ ─ ╙ ╙ ↕╣⌂™╕╕⌐ √╣╢⁸  fi≢№╢⁹●כ꜡☻⌂

II.1.4. GX│ ─ ≢№╢ 

│↓─ GX ╩ ≡∫╟⌐Ⱳfiⱪꜝ▬◦fi◓₉כ◌₈─ ∆╢≤™℮⁹

⌐│◄Ⱡꜟ◑כ┼─ ╛ ⌐╟╢ ─ ⌐╟∫≡ ℮≤⇔≡™╢⅜⁸↓╣

│ ⌂◄Ⱡꜟ◑כ ⌐ ⌂╠⌂™⁹╕√↓─ GX ─ ◦▬ꜝⱲfiⱪכ◌┘╟⅔

fi◓ ─ ⌐≈™≡│ ─ ≢№╢ ─ ≢№╢ GX ⅜

℮↓≤≤⌂∫≡™╢ GX  2023, p. 27⁹≈╕╡│⁸ ⅜ ╩

⇔⁸ ≢ ∆╢≤™℮ ⌂⅜╠─ ─ ⅜≤╠╣≡™╢⁹ 

↓℮⇔√ ⌐ ⇔⁸ ⌂⅜╠╙ ⌂ │⁸ ⅜╕∞ ╙⇔≡™⌂™

⌐╟╢ ⌂₈ ₉╩ ⌐ ⇔⁸ ≤⌂╢ ╛ ⌐⁸ ⌂⅛√

∟≢ ≢⅝╢≤ ∆╢↓≤│⁸╒≤╪≥≢⅝⌂™≤™℮↓≤≢№╢⁹ ⌐╟╢

 
37 │⁸ ⌐╟╢ ⅜↓≤↔≤ↄ ⇔√≤ ≢ ⇔≡™╢⁹₈↓╣│ ─

◦▼▪╩ ⇔≡™╕∆⁹╛│╡ 1980 ⌐ 50─Ⱨ⁸⅜╣↓⁹∆╕╡№⅜◒כ≥╪≥╪≥╪≥╪◦▼▪⅜ ⅜∫≡™

ↄ╦↑≢∆⁹™╤™╤⁸↓╣╩ ⇔╟℮≤⁸№╣↓╣╛∫√╪≢∆╟⁹∟╞∫≤↓╣│⅔™≡⅔™≡⁸↓↓─ ╡⅛

╠≢∆⌡⁹ ⅛╙℮ ≈ ≈ ╗─╙ ⌂╪≢∆↑╣≥╙⁸ ─╟℮⌐ ⇔√╪≢∆╟⁹ ⱪ꜡⁸◖fi♁כ◦▪ⱶ⁸

⁸ ⅜ ⇔≡⁸ ⅛╙℮ ⅎ ╣⌂™╒≥╛∫√╪≢∆⁹ ⁸ ⅜ ⇔√─│⁸↓─◄ꜟⱧכ♄≤

╩♩כꜞ☿⁸⅛≥♩כꜞ☿⁸⅛ ≤⇔√№∆⅛ⱪ꜡☺▼◒♩≤⅛⁹↓╣│ ⁸ ⅜ ≢∕↓⌐ ⇔≡ ⇔√╦

↑≢∆↑╣≥╙⁸ ≈ ⇔⌂⅛∫√⁹ ≈◦▼▪─ ⌐│≈⌂⅜╠⌂⅛∫√╪≢∆⁹ ⁹ ≢↓℮⌂∫∟

╚℮─≤⁹ ⇔√╪≢∆↑╣≥╙⁹₉ 204 fiꜛ◦כⱡⱬ▬ה   4 2021

6 1   
38 ⅛≈≡─ │ ≢№∫√⁹ │♩♇ⱪꜝfi♫כ ⌂≥≢ ─ ◄Ⱡ─ ╩ ⇔⁸ ⌐

─◄Ⱡꜟ◑כ ╩ ⇔√⅜⁸∕─ ≢ ≢─◦▼▪│ ⅝ↄ ⇔≡⇔╕∫√⁹ 
39 ₈4 ─♥꜠ⱦ╩2 ≢ ∫√₉≤™℮ ◄◖ⱳ▬fi♩ ⱳ▬fi♩ │20095 15ï2011

3 31 │⁸ⱷכ◌כ─ ╩ ™⌐ ╦∑≡⅝√  20129 18 ⁹ 

https://www.nikkei.com/article/DGXZQOUA024BF0S4A200C2000000/
https://www.nikkei.com/article/DGXZQOCD275GB0X21C25A0000000/
https://www.cas.go.jp/jp/seisaku/gx_jikkou_kaigi/dai10/siryou1.pdf
https://www.shugiin.go.jp/internet/itdb_kaigiroku.nsf/html/kaigiroku/023320420210601004.htm


   

98 

 

 

ꜟכ♅☻fiכꜞ◓ ─√╘─ ┼─ ╛EV ⌂≥ ⅜ ⅎ√⌂╠┌⁸∕

℮⇔√ ⅜ ╡ ∟⇔√ ─ ≤⇔≡⁸ ≤ ─ ≢≥╣╒≥─ ╩

⇔℮╢⅛│ ≤⇔≡╕∫√ↄ╦⅛╠⌂™40⁹™∏╣⁸∕℮⇔√ ─ ה

⌐⅔↑╢↕╕↨╕⌂ ⅜╟╡ ⌐ ⇔√╡⁸№╢™│ ╛ ⌐∕─

◄Ⱡꜟ◑כ─ ↄ╩ ∆╢↓≤≢│ ≤⇔≡│ ╩ ∟ⅎ⌂™↓≤⅜

╠⅛⌐⌂╤℮≤╙⁸ ≤ ⅜ ╛⅛⌐ⱨ▼כ♪▪►♩∆╢↓≤╙ ⇔™∞╤℮⁹ 

╛ ⌐ ∆╢ ─ ™ ╖│⁸ ─ ˈ≤ↄ⌐ ─

ˈ╩ ╡⁸ ╩ ↑√ ─ ⌐⅔↑╢ ╩ ↕∑≡⇔╕℮⁹ ⌐╟

╢GX≤™℮ │⁸∕─ ⅜ ╘≡ ╦⇔™∞↑≢│⌂ↄ⁸ ≤

─ ╩ ╘≡™ↄ℮ⅎ≢ ⌂ ⅛∑≤⌂╢⁹ 

≤╪≥╒⅜fiכ♃ꜞ ╘⌂™⌐╙ ╦╠∏⁸ ⅜ ⇔√ ™─♠◔│⁸ ─

◄Ⱡꜟ◑כ ⌐╟∫≡ ↕╣╢↓≤⅜ ↕╣≡™╢⁹20 ─ │⁸ ⌂♅

▼♇◒ ⅜ ™≡™⌂™⅜╝ⅎ⌐ ⁸ ╙⌂⅛∫√⅛─╟℮⌐ ─ ≤⌂∫√⁹↓

─ ⌐│⁸ ╢═⅝↕╠⌂╢ ─ ⅎ─√╘⌐⁸ ─ ╛ ⌂ ≠

ↄ╡⌐ ↑≡⁸│╢⅛⌐ ≤ ⅎ╠╣╢ ⅜№╡⁸╕√ │∕╣╩ ╘≡™╢⌐╙

╦╠∏⁸∕─ ╩ ⅛⌂◄Ⱡꜟ◑כ ⅛╠™∏╣ ≢⅝╢≤™℮∞↑─ ⌐

╟∫≡⁸ │GX╩₈ ─▬ⱡⱬכ◦ꜛfi₉≤ ∆╢⁹∕╣│⁸◄ⱦ♦fi☻─ ⁸

─ ⅝↕⁸ ⌂ ⅛╠╖≡⁸ ─ ≢№╢⁹ 

│ ╩ ┬↓≤│≢⅝⌂™ ògovernments cannot pick winners.ò≤™℮ ⌂⅜

╠╙ ⌂ ⌐ ⇔≡⁸╟╡Ⱶ♇◦ꜛfi mission-oriented≢ │╙∫≤ ⌂

╩ √⇔℮╢≤™℮⁸ ⇔™ ╙ ↕╣╢41⁹⇔⅛⇔ ─↓≤⌂⅜╠⁸ⱪ

꜡☺▼◒♩─ │òⱵ♇◦ꜛfi─ ⇔↕ò⌐ ∆╢⁹ │⁸ ⅝⌂ │№╡

⌂⅜╠╙⁸ ⌐│ ⌂ ⅜ ╕╣⁸╕√ ⅛╠╙ ↄ ↕╣╢ ≢№╢⁹

∞⅜ ─ ─ ↄ│⁸╕∞ ⌠ ╩☻ⱦכ◘ ⇔℮╢∕╣≤│ ⅝ↄ ⌂╡⁸

№╢™│ ⇔ ╢ ─♩☻◖╡╟ⱦ☻╩⁸כ◘ה ™ ≢ ∆╢⁸≤™℮╙─≢№

╢⁹ ─≤╣√CO2 ≤⇔≡1♩fi№√╡1000♪ꜟ⌂≥⅜ ↑ ╣╠╣╢ ⅜ↄ

╣┌⁸∕℮⇔√ │₈ ₉≤╙⌂╤℮⁹⇔⅛⇔ ⁸∕╣│╕∫√ↄ ⅜√∫≡™⌂

™⁹ ⌂ ╖╙⌂™⁹™⅛⌐ ∆Ⱶ♇◦ꜛfi⅜ ≢№╤℮≤╙42⁸

⌐╟∫≡ ∏≤ ↕╣≡⅝√ ╩⁸ ⅜ ⌐ ⇔╟℮≤∆╢ ⌂

⅜ ∆╢ │ ╘≡ ⇔™⁹ 

─ │⁸ ⅜ ╠▪◒☿☻∆╢ ≤∕─ ─ ╩

ה ⇔ ↑⌂⅜╠⁸ ╠─ ≤⇔≡⁸ ╠⅜ ⌐ ∆╢ ╖≤─Ᵽꜝfi☻╩≤

╡⌂⅜╠ ╡ ╗═⅝╙─≢№╢⁹↓╣╕≢╙ ⇔≡⅝√╟℮⌐⁸∕℮⇔√ ⌐

∆╢ ─ │ ≢№╤℮ II.6.1⁹╕√ ─ ⌐│⁸♀꜡◄Ⱶ♇◦ꜛ

 
40 ⇔≡⁸EV≢│∕─ ≤⁸EV⌐ ⇔√ ─ ⅜ ≤⌂∫≡⅝≡™╢ II.5⁹ 
41 Juh§sz, Lane, and Rodrik2023⌂≥⁹ 
42 ⅜ ⌐ ⌂Ⱶ♇◦ꜛfi√╡℮╢⅛⁸ ꜞ☻◒─ │I.2╩ ↕╣√™⁹ 

https://drodrik.scholar.harvard.edu/sites/scholar.harvard.edu/files/dani-rodrik/files/the_new_economics_of_ip_080123.pdf
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fi ╩ ⌐ ╡ ≡╢╟℮⌂ ╙ ╘╠╣╟℮ II.10.2⁹⇔⅛⇔20 ⌐╙⌂

╢≤↕╣╢GX ─ ≢ ⌂ Ⱳfiⱪꜝ▬◦fi◓⌐╟∫≡⁸כ◌⁸╩

─◄Ⱡꜟ◑כ ⅜ ∆═⅝ ⌂≥⌂™⁹ ╩ ⌐◄Ⱡꜟ◑כ◖☻

♩⅜↕╠⌐ ∆╢⌂╠┌⁸╟╡ ─ ─ ╩ ⅝⌂⅜╠ I.1.2⁸ ⌂

≥─ ─ ╖⅜ ↕╣ I.1.4⁸↕╠⌂╢ ╩ ⌂ↄ↕╣╢∞↑≢№╢⁹ 

Ⱶ♇◦ꜛfi ⌐╟╢ ⅜ ⇔⌂™↓≤│⁸≈⌡⌐ ↕╣√╙─≢╙⌂⅛╤

℮⁹╗⇔╤ ≢№╢◄Ⱡꜟ◑כ♪Ⱶ♫fi☻─ ⌐│⁸ ╛ ─

─√╘⌐ II.3⁸ ≤⇔≡─ ─ ─√╘⌐ II.8⁸∕⇔≡◄Ⱡꜟ

כ◑ ╛▬fiⱨꜝ ─√╘⌐ II.9⁸ ─ √∆═⅝ │ ⅝™⁹ 

⅛℮═⅝ ⅜ ∆╢⌂╠┌⁸ │ GX╛ ◄Ⱡ⌂≥─♦ⱨ꜠ ⌐

⇔≡™╢∕─ ╩ ⇔ↄ ℮↓≤⅜≢⅝╢∞╤℮⁹ ─∆═⅝↓≤│⁸ ─

╦⇔™ ─ ╛ ⌐ ↑√ ─√╘⌐ ╩ ╘╢─≢│⌂ↄ⁸ ⌐

≢ ⇔√ ╩ ↕∑≡™ↄ↓≤─╖≢№╢ II.1.5⁹└≤ ─₈ ₉╩

╡∞∆─≢│⌂ↄ⁸ ─ ╩ ∑∏⌐ ⌂₈ ₉╩ ↕∑╢↓≤≢№╢⁹

◄Ⱡ╛ ◄Ⱡ─ ≢ ╡№→╢─≢│⌂ↄ⁸ ⅜ ⌐⅔↑╢ ≤ ╩ ∏≤

⇔℮╢ ╩ ∆╢↓≤≢№╢⁹ ⅜ ∆═⅝Ⱶ♇◦ꜛfi│⁸ ⅛╠◄

Ⱡꜟ◑כ♪Ⱶ♫fi☻┼⁸ ⅝ↄ ↕╣⌂↑╣┌⌂╠⌂™⁹ 

II.1.5. ◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ─  

⌐ ∫≡◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢⁸ ─ ─ ⅎ ╩╕≤╘≡

⅔↓℮⁹ ≢│⁸ ╩ ╘√ ⅜╟╡ ↕╣ II.2⁸LNG≤ ⅜

⌐╟∫≡ ה ⌐ ↕╣╢ II.3⁹∕─ ⁸ ◄Ⱡ ⌐ ℮ ⁸

⁸ ⌂≥┼─ ⌂ ⅜ ↕╣╢↓≤⌐╟╡ II.4⁸ ◖

☻♩│ ⌐ ∆╢⁹LNG≤ ≢│⁸ ⌐╟∫≡╙⁸ ─ ⌐╟╢

╩ │ ╣ⅎ⌂™∞╤℮ II.3.3─ 46⁹∞⅜ ≢│⁸ ╩40

⅛╠80 ⌐ ┌∆↓≤≢⁸ ⌂ ◖☻♩─ ╩ ≢⅝╢⁹ 

◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ⌐⅔↑╢ ─ ⅎ ╩ ∆╢√╘⁸ ─

◄Ⱡꜟ◑כ ⌐⅔↑╢ ◖☻♩ ꞉כ◐fi◓◓ꜟכⱪ 2021⌐╟╢2030

─ ◖☻♩ ─ 31 ⌐ ≠™≡ ⌂ ╩⇔≡╖╟℮⁹ ─

⌐│⁸ ≤ LNG ─ ⇔√ ─ ◖☻♩│⁸∕╣∙╣ kWh№√╡ 8.6

=2.0+2.3+4.3≤ 8.5=1.3+1.2+6.0≤⌂╡⁸ ה ─ ⌐╟∫≡│∕╣

╩ ╢╙─≤ ⅎ╠╣╢⁹ 

 

https://www.enecho.meti.go.jp/committee/council/basic_policy_subcommittee/mitoshi/cost_wg/2021/data/08_05.pdf
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◄Ⱡꜟ◑כ ◖☻♩

꞉כ◐fi◓◓ꜟכⱪ 2021, p. 4⁹ 

 

 

31 2030─ ◖☻

♩  

↓↓≢ ⌐№╢ ─ 4.9≤LNG 2.1 ≤│⁸

CO2 ⌐ ∫≡ ↕╣╢ ─↓≤≢№╢⁹ ≢│∕╣╩CO2─1♩

fi№√╡ 40♪ꜟ≤↕╣≡™╢  p. 77⁹∕╣│ 2030⌐⅔™≡ ⌐ ╘╠╣

╢≤ ⅜ ⇔√ ⌐ ∆╢⅜⁸↓╣│ ─◖☻♩≢│⌂™─≢⁸

⌐⅔↑╢ ◖☻♩─ ≢│∕╣╩ ╗ │⌂™⁹◄Ⱡꜟ◑כ♪Ⱶ♫fi☻ ⌐⅔↑

╢⁸ ╩ ╗◄Ⱡꜟ◑כ ─ ⅎ │II.1.8⌐⅔™≡ ∂╢⁹ 

─ ◖☻♩ 31 ╩ ╢≤⁸ ⅜4.2≤ ╙ ⅝⌂ ╩⇔≡™╢⁹

─40 ┼─ ≢№╣┌ │ ≢№╢⅛⁸№╢™│ ⌂≥

─ ⌐ ⌂╙─⌐ ╕╢─≢⁸ ◖☻♩│ ⌐│ ≤ ─

≢№╢5.4=3.7+1.7≤⌂╢43⁹↓╣⌐ ─ 0.6 ─ ⌐

╕╣╢ ≤ 1.5 ╛ ╩ ∆═⅝⅛⌐≈™≡│

─№╢≤↓╤∞⅜⁸↓╣╩ ⌐ ╘≡╙ ◖☻♩│ 7.5=5.4+0.6+1.5≢№╡⁸

⌐ ⇔≡╙ ◖☻♩꜠ⱬꜟ≢│ ╙ ™ ≤⌂╢44⁹ 

↓─╟℮⌐ הLNGה ╩ ⇔≡ ⌐ ╩∆╢ ⁸ ◖☻♩╩╙√╠∆

◄Ⱡ─ ╩ ∆╢↓≤≢ II.4⁸II.6⁸ ╩ ⌐ ∆╢↓≤⅜≢⅝

╢⁹ 32│ 2010 ⅛╠─ ─ ╩ ⇔≡™╢⁹◄Ⱡꜟ◑כ♪Ⱶ♫fi

☻╩ ∆╢ ≢│⁸ ≤⌂╢2010↔╤⌐ ⇔≡™√ ⌂

│14⁸ │21╒≥ ⌐ ∆↓≤╩⁸≢⅝╢∞↑ ⌐ ∆

═⅝ ⌂ ≤∆╢⁹↓─ ≢№╣┌ ⌐ ≢№╡⁸ │⅛⅛╢ ┼

≤ ⌐◖Ⱶ♇♩∆═⅝≢№╢⁹ 

 
 

 

 
43 ◖☻♩⌐⅔↑╢ ≤│⁸ ─╖⇔⅛ ⇔≡™⌂™⁹ ⌂ ◖☻♩≤│⁸ ⁸

─ ⁸ ⅛╠ ↕╣╢ OECD 2009⁹◖☻♩◦▼▪≤⇔≡│ ╙ ⅝ↄ⁸ ≢│∕╣│

⌐ ╕╣≡™╢⁹ ─ ─ ─∕╣≢│⌂™ ─╙≤≢№╣┌⁸ ⌐⅔™≡ ╖≢№∫≡╙

│↕╠⌐ ⅝⌂╙─≤⌂╤℮⁹ ╩ ⇔ ╩ ≤⇔√ ⌐⅔™≡│⁸ ⌐

╟╢ ◖☻♩⅜ │ ≤⌂╤℮≤╙⁸╟╡ ↄ ∆╢ │⌂™⁹↓℮⇔√ ─╙≤≢│ ⇔℮╢

─◖☻♩│⁸ ╩ ∆╢ II.8─╙≤≢│ ⌐╕≢ ↕╣⁸ ⌂ ─

┼ ↕∑╢↓≤⅜≢⅝╢⁹∕╣↓∕│ ≢№╢ ⌐ ╘╠╣╢ ≢№╢⁹ 
44 ↓↓≢─◖☻♩ ≢│ ↕╣≡™⌂™ ─ ⌐≈™≡│II.9.3╩ ↕╣√™⁹ 

https://www.enecho.meti.go.jp/committee/council/basic_policy_subcommittee/mitoshi/cost_wg/2021/data/08_05.pdf
https://www.oecd-ilibrary.org/measuring-capital-oecd-manual-2009_5ksktqrllp37.pdf?itemId=%2Fcontent%2Fpublication%2F9789264068476-en&mimeType=pdf
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◄Ⱡꜟ◑כ 2023a⁹ 

32 ⅔╟┘

─  

 

↓─2010≤│⁸FIT ─ ≢№╢⁹FIT⌐╟╢ │2030╕≢⌐ 59

⁸ │ 44 ™∏╣╙ ⅛╠─ ≤╙⌂╢ ⌂ ≢№╢

11 ⁹∕╣│⁸ ⌐│ ⌐⁸∕⇔≡ ⌐│ ─ ⌐№╕╡⌐

╙ ⅝⌂ ╩ ⇔√⁹ ≤™℮ ≢│⌂™ ⌐⅔™≡⁸ ≢№╢↓≤│⁸

⌐≤∫≡─ ╙⁸∕╣⅜ ─ ⌐╙√╠⇔√ ─ ╙⁸⅛⌂╡₈ ⅎ≠╠™₉

↓≤≢№╢⁹∕⇔≡ ⌐⁸∕╣│ ⌐ ─ ╩ ⅎ≡⇔╕∫√⁹₈FIT ₉─

⅜ ╩ ⇔√≤ ╦╣√↓╤⁸ │ GX≤™℮Ɽ♇◔כ☺─ ⌐₈ ₈

₉₉≤™℮↕╠⌂╢ ╩ ╕∑╟℮≤⇔≡™╢⁹ ╡ ╘ ⌐№∫√ │⁸∕─

ꜞ☻♩⅜ ╡⁸ ╙ ╦╣╢⅜↔≤ↄ≢№╢⁹ │∕℮⇔√ ─◌ꜝ◒ꜞ⌐ ⅝⁸

◄Ⱡꜟ◑כ♪Ⱶ♫fi☻─ ─√╘⁸FIT─ ⌐ ─ ╩ ↕⌂↑╣┌⌂╠⌂™⁹ 

2010⌐│⁸ ─ ╙⅔⅔╗⌡ ⇔≡™√⁹ ─ ⌐╟╢

3 ◄Ⱡꜟ◑כ  2010⅜2030─ 50╩ ≤⇔

√╟℮⌐⁸↓─ ╕≢≢№╣┌⁸ ─ ≤⇔≡ ⌐ ה ⌐

≢№╡⁸⅛≈ ╕⇔™⁸≤ ─ ⅜№∫√⁹ ⅜№∫√⅛╠≤™∫≡⁸

⅜ ⇔√ ╙⌂™⁹╗⇔╤⁸ ╩ ╘╢√╘─ ╛ │↓─10

⌐ ⅝ↄ ה ↕╣≡™╢45⁹∕⇔≡ ⅔╟┘ ⅜ ╟╡╙ ⇔≡™

╢↓≤╩ ╖╣┌⁸ ╙↓─ 50 ╩ ⌂ ⌐∆╢↓≤│ ⌐

≢№╢⁹ 

II.1.6. ⌂ ⌐╟╢ ─  

◖☻♩⅜ ⌐ ∆╢↓≤≢⁸ ─ ⅛╠ ┼─ ⅜ ╗⁹

ꜟכ○│≢ ⅜ ≤⌂╡⁸ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪ ╛EV⌂≥⌐╟╢

─ ╙ ⇔╛∆™╙─≤⌂╢⁹ 

↓─↓≤╩ ⌐ ∆ ╩ ⇔╟℮  202201⁹ ≢ ⌐╟╢ כ◘

 
45 ╩ ╘╢↓≤⌐≈™≡╙⁸ ─╟℮⌐⁸ ⌐╟∫≡ ≤™℮◄Ⱡꜟ◑כ

─ꜞ☻◒⅜№╢≤™℮ ⅜№╢⁹⇔⅛⇔ ╩♩♇▫ⱬⱠⱨה◒☻ꜞ⁸╙ ∆╣┌⁸∕╙∕╙ ─

⌐ ╢ ⌂≥│ ─⌂™ ≢№∫√⁹╕√ ⅜ ↕╣⁸ ─ ╛ ─ ─

⌂≥⌐╟∫≡⁸ ≢ ∂√╟℮⌂⁸ ⌐╟╢ ꜞ☻◒│ ⌐ ↕╣≡™╢⁹

⇔ↄ│II.2╩ ↕╣√™⁹ 

https://www.enecho.meti.go.jp/about/whitepaper/2023/pdf/whitepaper2023_all.pdf
https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/100618honbun.pdf
https://cigs.canon/article/20220131_6524.html
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ⱦ☻╩ ≤⇔≡™√ ⌐╒≤╪≥ ╩☻ⱦכ◘ ≤⇔⌂⅛∫√ ╠⇔─ ⅜

№╢ ⌐≤∫≡│↓─ │ ⅝⌂ ⅝∞⅜⁸ ─ ⌐ ꜟכ○╢╘ │

2005╒≥⅛╠ ╩ ╘⁸2009⌐│54⌐╙ ⇔√ 33 ⁹ ─ ╩

ⅎ╢≤™℮○כꜟ ─ ⌐│⁸ ⌂ ╩☻ⱦכ◘ ⇔℮╢ ─◄

▪◖fi─ ╛⁸ ⌐ ∆╢ ─ ⌐╟╢ ╙№╢≤ ⅎ╠╣╢⅜⁸

─ │kWh№√╡11≤™℮ ⌂ ⌐ ≠ↄ ≢№╢⁹ 

 
 

 

 
 

 

 
 

202201⁹ │ ⌐

╟╢ ⁹ 

 

33 ─ ⌐⅔↑

ꜟכ○╢ ≤  

∞⅜ ⁸ ≢ ─ ≢№╢ │20114 ⌐1

57.9kW⁸ 8 ⌐2 ⁸12 5 ⌐3 91.2kW

⅜∕╣∙╣ ⇔√⁹20242 ╙⁸ ⅜ ⇔√╕╕≢№╢⁹↓─√╘⁸

│2020⌐│18⌐╕≢ ⇔⁸ ⌐ ꜟכ○╢╘ ─ │⁸ 33⌐

╖╢╟℮⌐6.3╕≢ ⌐ ⇔≡⇔╕∫√⁹ 

↓℮⇔√ ⌂◦▼▪ ─ ⌐│⁸ ─ ⌐╟∫≡⁸ ה

⌐⅔↑╢ ─ꜞ☻◒╩ ⅜ ↄ ∂≤∫√↓≤╙№╤℮⁹∞⅜⁸╙⇔

╩ ∑∏⁸ ⌐│ ╩ ⇔⌂⅜╠ ╩ ╘╢ ה◒☻ꜞ℮™≥╢∆╩

ⱬⱠⱨ▫♇♩─ ⅛╠ ⌐╙ ⌂ ╩⇔√⌂╠┌ II.2.2⁸○כꜟ │™

∫∕℮─◦▼▪ ╩≢⅝≡™√─≢│⌂™∞╤℮⅛⁹∕─╙≤≢│ ⅛⌂◄Ⱡꜟ◑כ◘

╩☻ⱦכ ⇔⌂⅜╠ CO2─ ╙ ™⌐ ╪∞│∏≢№╢⁹↓℮⇔√↓≤│⁸

⌐╟∫≡ ╩ ↄ∆╢↓≤⅜⁸CO2 ⌐≤∫≡╙ ⅜ ⅝™↓≤╩ ⇔≡™

╢⁹ 

╙℮ ≈─ │⁸◖꜡♫ ─ ─ ≢№╢  202304⁹ 34│⁸

⅛╠ ╕≢⁸ 10─ ⌐⅔↑╢ 20236 ─ 1⅛ №√╡─

╩ ⌐⁸ ─ ⌐ ╘╢

╩ ⌐≤∫≡™╢⁹↓─ ⁸ ⌐ ⅜ ⇔√ ⌐№∫≡⁸

≤ ─2 │ ⅜ ∫≡ ™⁹ 

≢│⁸ ⌂ ╩ ⌐ ╙ ⌐ ╪≢⅝√⁹ ≡ ─℮∟○

ꜟכ ─ ╘╢ │2021⌐⅔™≡73⌐╕≢ ⅜∫≡™╢⁹ ─

◄Ⱡꜟ◑כ ⌐ ╘╢ ─ │2020⌐60.6⌐ ⇔⁸

https://cigs.canon/article/20220131_6524.html
https://cigs.canon/article/20230412_7363.html
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49.9╩ ⅝ↄ ∫√⁹↓╣⌐│ ⅜ ≢⁸ ─●☻╛ ─ ⅜

⌂ↄ≡ ╗≤™∫√ ╙№╢⅜⁸ ─ ⅜ ⌐ ↑≡ ╪≢™╢↓≤╙ ⅛≢

№╢⁹ 

 
 

 

 
 

 

202304⁹ │

21 ─╙─⁹

│ ─ⱱכⱶⱭ⁹╡╟☺כ

│ ═─ ─

№√╡ 20236 ⁹ 

34 ≤

 

⌂ ─ ⌐╟∫≡│⁸ ≢╙ⱥכ♩ⱳfiⱪ ⌂≥─ ⅜ ╗↓

≤⅜ ≢⅝╢⁹↓─╟℮⌐⇔≡⁸◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢ ≢│⁸

─ CO2 ⅜ ⌐ ∆╢─╖⌂╠∏⁸ ⁸ ⁸ ─™∏╣⌐⅔™

≡╙ ⌂ ─⅔⅛→≢ ⅜ ╖⁸CO2─ ⌐≈⌂⅜╢⁹♀꜡◄Ⱶ♇◦ꜛfi

─ ≤ ─ │⁸ ─ ╩ ≤∆╢ ◄Ⱡ≢│⌂ↄ⁸ ╩

≢⅝╢ ≢↓∕ ≢№╢46⁹ 

II.1.7. ⌂ ●☻─ ≤ ─  

∞↑≢│⌂ↄ⁸ ה ⌂LNG ⅜ ╖⁸●☻ ⅜ ↄ⌂╢↓≤╙ ≢№

╢⁹∕℮⌂╣┌⁸ Ⱳ▬ꜝכ⅜ ⌂ ≢№╢ ─ ≢╙⁸ ●☻┼─

⅜ ╗⅛╠≢№╢⁹ ≢│ ≢─●☻ ⅜ ╪≢™╢⅜⁸↓╣│ ⌂●☻⅜

Ɽ▬ⱪꜝ▬fi⌐╟∫≡ ↕╣≡⅝√ ⌐╟╢47⁹ ≢╙ ≢ ⇔√ LNG

⅜ ∆╣┌⁸ ≢─ ●☻┼─ │ ╗∞╤℮⁹ 

⌐≈™≡│⁸ ה ≢ ⌐ ∆╢ ≤⇔≡⁸∕─

╩ ↑╢═⅝≢№╢⁹ ─ ⅜ ╖⁸╕√LNG─ ⅛≈ ה ⌂ ⅜

↕╣√ ⌐│⁸ │ ∏≤∕─ ╩ ⅎ≡╝ↄ⅛╙⇔╣⌂™⅜⁸∕╣│╕√

 
46 ⇔ כ◑꜡○♦▬⁸│≢╕ ⌂ ⌐╟╡⁸ ╩ ≤⇔≡CO2 ─ │ ≢│⌂ↄ≡ ◄Ⱡ≢ ╘⌂

↑╣┌™↑⌂™≤™℮ ⅜№∫√⁹∞⅜►◒ꜝ▬♫ ⌐╟╢ ┼≤ ⅜∫√◄Ⱡꜟ◑כ ╩ ↑⁸ ≢╙

─ ≠↑⌐≈™≡─ ⅜ ╕∫√⁹∕─ ⌐№╡ ⇔√─│⁸₈ ≥╢№≢כ◑ꜟfi⌂◄Ⱡכꜞ◓≡∫╙╩

⇔≡⁸ ─ ─ ⌐∆╢⅛₉≤™℮EU─₈♃◒♁ⱡⱵכ ₉ ∞∫√⁹ ╩ ╘╢═⅝∞≤™℮

ⱨꜝfi☻╛ ⌂≥─ ₁≤⁸ ╘⌂™≤™℮♪▬♠⌂≥─ ₁⅜ ∫√⅜⁸ │ ⅜ ⇔⁸ ⅛≈

⌂ ⅜⌂↕╣≡™╢⁹↓╣≢⁸ ≢╙ ⅛╠─ ≥╢№≢fi₉כꜞ◓₈┌╣№≢ ↕╣╢↓≤⌐

⌂╡⁸ ─ ⌐≤╛⅛ↄ ╦╣╢↓≤│╕∏⌂ↄ⌂∫≡™╢⁹ 
47 ≢│ ●☻⅜ ↕╣Ɽ▬ⱪꜝ▬fi⌐╟∫≡ ⌐ ה ⌐ ↕╣≡⅝√⁹ │⁸2000 ╘╕≢

│ ≢№∫√ ●☻⅜ 2000 ┌⅛╠ ⇔≡⁸2010 ╙ ╟╡╙ ™ ⅜ ™≡⅝√⁹꜡◦▪≢

∆╢ ●☻─Ɽ▬ⱪꜝ▬fi⌐╟╢ ─ │⁸2021⌐⌂╢╕≢│ ≢ ⇔≡™√⁹ 
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https://cigs.canon/article/20230412_7363.html
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⌐⅔™≡ ∆╣┌╟™⁹ 

⅔╟┘☿ⱷfi♩ ⌐⅔↑╢ │ ↑╢═⅝≢№╢⁹ ⱪꜝ☻

♥▫♇◒╛ ♃▬ꜘ⌂≥ ─ ⌐╟╢ ⅜ ⌐ ╘╠╣╢─≢№╣┌ ⌂↓

≤∞⅜⁸∕↓⌐│ ╣√ ⌂ ╙ ⇔≡⅔╡⁸∕℮⇔√╙≤≢╙

─ │↓─20 ⇔≡™╢⁹ 

II.1.8. ◄Ⱡꜟ◑כ ╩ ∆╢ 

─ ◄Ⱡꜟ◑כ │⁸ ╛ ▪☺▪─≤⌂♪fi▬ה ≤ ⇔≡∆

≢⌐ ™ ⌐№╢⁹ ╛ ⌐╟∫≡ ╩↕╠⌐ ⅝ →≡╙⁸◄Ⱡꜟ◑כ

⌐⅔↑╢ ⌂ ◄Ⱡ │ ╠╣≡™╢⁹∕─ ⁸ ─ ╩ ∆∞

↑≤⌂╡╛∆ↄ⁸ ≢─ CO2 ⌐╙≈⌂⅜╠⌂™⁹╗⇔╤⁸◄Ⱡꜟ◑כ ─

™ ┼─ ╩ ∂≡⁸ ≢│ ≤⌂╢ ╩☺כ◔כꜞⱲfiכ◌ ↄ

│ ⅝™⁹ 

⌐≈™≡╙⁸ ─ │ ⌐╦√╡ ™◄Ⱡꜟ◑כ ⌐ ⇔≡⅝√

√╘⁸ ⌐╟╢ ⌂ │ ⅝ↄ⌂™⁹ ≤⇔≡⁸ ╛ │⁸

╛ ─ ╩ ↕∑⁸ ╩ ∆╢ ⅜ ™⁹↓℮⇔√ ⌐╟∫≡⁸

─ ╛⁸ ⌐ ↕╣╢ ─ I.1.5⅜ ╘┌⁸ ─◄Ⱡꜟ

כ◑ │ ∆╢⁹⇔⅛⇔∕╣│⁸₈ ⅛↑ ─ ◄Ⱡ₉ II.7.2⌐ ⅞⌂™⁹ 

◖꜡♫ ⅛╠─ ⌐№√╢ 2021 ⁸ ⌂◄Ⱡꜟ◑כ ─ ⅜ ∂√⁹

↓╣│⁸ ⅜ ⌐≥─ ◄Ⱡꜟ◑כ ╩ ∆╢─⅛╩ ∆╢⁸₈ ─

⌐╟╢ ₉≤⌂∫√⁹ ⌐⁸ ⌐ ∆╢ ─ │ ≤ ┌

╣╢⁹√≤ⅎ┌⁸ ⅜100 ⇔√ ⌐⁸ ⅜50 ∆╣┌⁸

│0.5≤⌂╢⁹╙⇔ ⅜1.0≢№╣┌⁸ ⌐╟╢ │ ⌐╟∫

≡ ⌐ ↕╣⁸◄Ⱡꜟ◑כ │ ⇔⌂™⁹ 

⇔⅛⇔ ─◄Ⱡꜟ◑כ │⁸∕─╟℮⌐ ⅝ↄ ⇔⌂™⁹◄Ⱡꜟ◑כ│

╛ ⌐ ≢№╡⁸ ⌐│ ⅜ ∞⅛╠≢№╢⁹⌐╙⅛⅛╦╠∏⁸ ↄ─

⸗♦ꜟ ≢│⁸ ─ ╩ ⌐ ╕ⅎ⌂™╕╕⁸ ™ ╩ ≤⇔√

⌂ ⅜ ╖ ╕╣≡™╢⁹ 

╠⅛♃כ♦ ∆╣┌⁸20211 ─ 3 ⌐╦√╢ ⌐⅔™≡

╙⁸◄Ⱡꜟ◑כ ─ │0.1╒≥⌐≤≥╕╢48⁹⇔⅛⇔⁸∕─ ─ ↄ│⁸

◄Ⱡ≤™℮╟╡╙⁸ ╛ ⌐╟∫≡ ∂≡™╢ I.1.2⁹↕╠⌐⁸

⅜⌂ↄ≡╙⁸ ⌐ ∫≡ ╛ ─◄Ⱡꜟ◑כ │ ⌐

 
◓fiꜞ♃♬⸗ה♩☻◖כ◑ꜟⱠ◄│♃כ♦ 48 ה  2026b⁹◄Ⱡꜟ◑כ ⌐╟∫≡◄Ⱡꜟ◑כ ╩ ╘

╢≤⇔≡╙♃▬ⱶꜝ◓⅜ ∆╢√╘⁸↓↓≢│ ⌐ 3 ─ ≤⇔≡™╢⁹╕√ ─ │ ⅝™√╘⁸

3 ─ ⌐╟╢⁹ ─ ╩ ∆╢√╘⁸◄Ⱡꜟ◑כ │ ↕╣√ ─ כ♪ꜗ◦─27

─ ≢№╢⁹ 

https://www.ruec.world/file/ECM_JPN_202604.pdf
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⇔≡™ↄ  2021, 4 ⁹ ⌐ ─╖⅜ ⌐╙√╠⇔√ ◄Ⱡ │⁸

↕╣╢ ╟╡╙│╢⅛⌐ ↕™ ⅜ ™⁹ 

◄Ⱡꜟ◑כ ─ ╛ ╩ ⇔≡╙⁸ ─ ⌐⅔™≡⁸ ⌐╟

╢ ⌂ ◄Ⱡ│╒≤╪≥ ≢⅝⌂™⁹ ⌐╟╢ ╩ ∆≤™℮ ⅛

╠╖≡╙⁸ ╛ ─ │ ≢№╢⁹ ─ ≤ │⁸ ⅔╟

┘LNG─ ⌐╟∫≡ ↕╣╢═⅝╙─≢№╢ II.1.7⁹≤╡╦↑⁸ ⌂≥─

╩⁸ ⌂ ┼≤ ⇔≡™ↄ↓≤↓∕⅜⁸ ⅛≈ ⌂ CO2

≤⌂╢⁹ 

II.1.9. ◌כⱲfiⱪꜝ▬◦fi◓│ ⇔⌂™ 

≤ↄ⌐ ⌐ ⇔≡│⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ♪Ⱶ♫fi☻─ ≤─ ⌐⅔

™≡⁸ ≈─ ⅛╠ ∂≡⅔⅝√™⁹ 

│⁸ ≤ ─ ≢№╢⁹ ⌐ ⇔⁸ ה

⌂≥─ √∟│1990⌂≥⅛⌂╡ ™ ⅛╠⁸∕─ ─ ⇔↕╩ⱨꜞכꜝ

כ♄▬ ≢№╢≤ ⅎ49⁸ ⌐ ─≤╣√⁸ ─ ⌂™⇔∕─ ⌐╟╢

─◓Ⱳfiⱪꜝ▬◦fiכ◌ ⅜ⱨ□כ☻♩ⱬ☻♩─ ≢№╢≤ ⇔≡⅝√⁹∕─

⅜ ∆╢⌂╠┌⁸ ⌐╟╢ ─ ⅜ ╩ ↄ │ ─╟℮⌐

⌐│⅛⌂╡ ≢№∫√≤⇔≡╙⁸™√∏╠⌐ ╩ ∂↕∑⌂™⁹ 

│⁸↕╠⌐∕╣╩ ⌂ ≢╙№╢≤⇔≡⁸ ⱨ◊כⱵꜙꜝ≤ ┌

╣╢ ╩ ⇔√⁹↓℮⇔√ ─ │ ™ ╩ ╘√⅜⁸◄Ⱡꜟ◑כ♪

Ⱶ♫fi☻─ ⌐⅔™≡ ⌂↓≤│⁸∕╣⅜ ≤⌂╢√╘─ │™╕∞ ⇔

≡™⌂™⇔⁸ ∆╢ ╖╙⌂™↓≤≢№╢50⁹ 

2030⌐⅔™≡⁸ ⌂™⇔ ≤⇔≡ ⌐ ⅜☻▬ꜝⱲfiⱪכ◌⌂

↕╣╢ ─ ─ ╩ ↄ │⁸EU⌂≥ ─↔ↄ ⌐≤≥╕╢≤╖╠╣

≡™╢⁹ ⅛╠ 20 ╩ √ ≢╙⁸EU─ ≢№╢ EU-ETS─ ╖

│ ⅝™⁹EU-ETS│EU─CO2 ─ ╩ ≤∆╢ ∞⅜⁸◓ꜝfi♪ⱨ□◙ꜞ

fi◓ⱬכ☻≢─ ─ ╡ ≡⅜ ╦╣≡⅝√ ≢⁸ ┼─ ╛

⌂≥⅜№╡⁸ ↄ─ │ ⌐│ ╩☻▬ꜝⱲfiⱪכ◌™ ∫≡™╢

≢│⌂™⁹╗⇔╤ ⌂ ╩ ╡ ≡╠╣√ ⌐≤∫≡│⁸EU-ETS│ ⌐│

 
49 ⱨꜞכ♄▬ꜝכ ≤│ ─╟℮⌂↓≤≢№╢⁹₈ ⁸ ⁸◖Ⱶꜙ♬♥▫⁸כ ⁸ ⌂≥ │

─ ⌐╟╢CO2 ⌐╟∫≡ ─ ╩ →╢↓≤⅜≢⅝╢⁹⇔⅛⇔⁸ ╠ ╩∆╢≤⁸∕╣⌐╟

∫≡ ∂╢ ┼─ ─ⱷꜞ♇♩╩ ╢ ⅜ ⌐ ⇔≡⇔╕℮⁹∕─√╘⁸ ≢ ╩

⌐ ≢⅝╣┌⁸ ─∆═≡─ ⌐ ⌐╟╢ⱷꜞ♇♩⅜╙√╠↕╣╢⌐╙⅛⅛╦╠∏⁸≥─

╙ ⌐ ∆╢▬fi☿fi♥▫Ⱪ╩╙√⌂™↓≤⌐⌂╢⁹╗⇔╤⁸ ─ ─ ⌐₈ⱨꜞכꜝ▬♪ √

∞ ╡ ₉⇔╟℮≤∆╢▬fi☿fi♥▫Ⱪ⅜ ™≡⇔╕℮⁹₉  2022⁹ 
50 ⁸ ⌐ ℮═⅝╙℮ ≈─ ⌂ │⁸ ╩ ╘ ⅜ ≤⇔≡⅝√⁸

─ ⌐ ∆╢ ≢№╢⁹ ╩ ╛כ◑꜡○♦▬≡╘ ⌐ ↕╣╢↓≤⌂ↄ⁸ ⌂ ─ ╛

─ ╩ ∆═⅝≢№╢ I.2⁹ 

https://www.keio-up.co.jp/np/isbn/9784766427530/
https://www.carf.e.u-tokyo.ac.jp/wp/wp-content/uploads/2022/04/J115.pdf
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≤╙⌂∫≡⅝√⁹∕╣⅜ ⌂ ╩ ™ ╘╢≤⁸ ⌂ ⅛╠ ⅜

↕╣╢─╖≢№╢⁹♪▬♠ ╙╙│╛ ⌐ ∆╢ ™ ╩ ∆↓≤│⌂ↄ⌂∫

√ Hancock 2026⁹ 

⅛╠─№⅛╠↕╕⌂ ≤ ─ ⌐ ⇔⁸ ≤♪▬♠ │

20265 ⁸ ─₈ ┼─ ₉≤╙™ⅎ╢ ⌂ ⌐ ╖ ∫√⁹

♪▬♠╩ ⌐ ↕╣√ √⌂ ╖≢│⁸EU-ETS─ ⌐╟╢ ╩

∆╢√╘⁸ ─ 50╩ ꜡כꜚⱶ╛⁸50כ◐☻╢∆ ─₈

CCfD₉╩ ∂√ ⌂ ⅜ ⅞ ⌐ ↕╣√⁹↓╣│⁸ ⌐

╩ ∆ CBAM ∞↑≢│ ─ ╛ ╩

⌐ ≢⅝⌂™≤™℮ ╩⁸EU ⅜ ╘√↓≤╩ ⇔≡™╢⁹ ─

─ │⁸ ≤™℮ ╩ →≈≈╙⁸ ≤⇔≡│ ⌂ ─ ⌐╟

∫≡ ╩ ∆╢≤™℮⁸ ─ ┼≤ ╩ →≡™╢⁹ 

EU ⌐ ╩ ↑╢≤⁸ ╛▬fi♪⌂≥─◓꜡כⱣꜟ◘►☻⁸∕╣⌐꜡◦▪≢│╙∟

╤╪─↓≤⁸ ⌐ ┼ ⇔√ ─ ⌐⅔™≡╙⁸ ≤⇔≡ ⌂

╛ ⅜ ↕╣╢ │╒≤╪≥⌂™⁹∕℮⇔√ ₁─ ≤

≢ ∆╢ ⌐ ⇔⁸ ≢ ╩ ∆╢↓≤─ │ ⅝ↄ⁸ ≢№╢⁹⇔

⅛⇔ │⁸∕─ ⌐ ∆╢ ⌂ ⅜⌂™╕╕⁸20264 ⅛╠GX-ETS─

ⱨ▼2☼כ ╩ ⇔√⁹ⱱꜟⱶ☼ ╩ ≤⇔≡ ⅜

┼≤ ╩ ╢ ⁸ ⌐─╖ ⌂ ╩ ∆↓─ │⁸ ─ ⌂

╡≤ ╦↨╢╩ⅎ⌂™⁹ 

─ ⌐⅔™≡ ∆═⅝ ─ │⁸ ⌐ ∆╢╙─≢№╢⁹

│⁸ ⌐╟╢ ╩ ╛ ─ ⌐╟╡⁸ ─ ≤⇔≡ ≤⇔⌂

™ ≤∆╢ ╙─≤≢⅝╣┌⁸ ╩ ↕∑⌂™⅛⁸№╢™│ ╘╢↓≤╙≢

⅝╢⅛╙⇔╣⌂™≤ ⅎ≡⅝√⁹ 

⇔⅛⇔⁸◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢ ≢│⁸∕─ ╩ ⌐ ∂↨╢╩

ⅎ⌂™⁹ ─╟℮⌐ ─ ≢ ═√ ⅜ √↕╣≡™⌂™╙≤≢│⁸ ╩

⇔≡ ≢ ╩ ╘╢↓≤≢│⁸ ⌐╟╡ ─ ╩ ⅝ↄ ↕

∑╢⁹ ≤ ⌐ ⌂ ⅜ ╘╠╣╢ ╛⁸ ⌐│∕─ ⅜ ⇔

™ ⌂≥─ ⅛╠⁸ ┼≤ ─ ⇔⅜ ╘╠╣╢≤∆╢⌂╠┌⁸◄Ⱡ

כ◑ꜟ ┼─ ┼≤ ⇔√ ╟╡╙⁸╟╡ ⌂ ⌐☻ⱦכ◘ה ↕╣╢

⌐╟╢╒℮⅜ ╕⇔™⁹∕⇔≡╙℮ ≈─⁸⅔∕╠ↄ↕╠⌐ ⌂ │⁸ ╩ ∆

╢⌂╠┌⁸ ─GX─╟℮⌐ ⌂ ╩ ↕∑⁸₈ ─ ₉╩ ⅝ↄ

↕∑╢ ⅜ ™⅛╠≢№╢ II.1.451⁹ 

⇔√⅜∫≡⁸ ─◄Ⱡꜟ◑כ ה ⌐ ⅎ⁸GX-ETS⅔╟┘GX ─

 
51 GX ╩│∂╘⁸GX ≢│⁸ ה ה ╩ ╗

⌂ ⅜ ↕╣≈≈№╡⁸ ╟╡╙ ∕─╙─⅜ ∆╢ꜞ☻◒│ ⅝™⁹ 

https://www.ft.com/content/226c1883-e74b-4a9a-85d0-fde02ac79779
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╙ ∆═⅝≢№╢⁹™╕ ─◄Ⱡꜟ◑כ⌐│ ⌂≥─◄Ⱡꜟ◑כ ⅜ 6

╒≥ ↕╣≡⅔╡⁸FIT │ 3 ↄ⌐ ╡⁸╕√GX ─ ─√╘⌐

1 ⅜◓Ⱳfiⱪꜝ▬◦fiכ◌─ ↕╣╢⁹↓╣╠─◄Ⱡꜟ◑כ┼─ ─

│⁸ ◄Ⱡ ╛ ⌂≥⁸∕─ ╛ ⌐╙ ™ fiכꜞ◓╢№⅜

⌐ ↕╣≡⅔╡⁸◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢ ⌐⅔™≡│∆═≡ ─

≤⌂╢⁹ 

⁸ ╡─ ↄ│ ה ╛◄Ⱡꜟ◑כ ⌂≥─√╘⌐ ↕╣≡⅔╡⁸

↓╣⌐≈™≡│◄Ⱡꜟ◑כ ≤⇔≡ ╩∆╢⌂╠┌⁸ ─ ⅜ ≤⌂╢⁹

≢│⁸EV ╙ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ ≤│ ╡ ⇔⁸ ─

⅔╟┘∕─ ─ ⌂≥ ⌐ ∂√◖☻♩ ⅜ ╘╠╣╢⁹ 

◄Ⱡꜟ◑כ ⌐╟╢ │⁸◄Ⱡꜟ◑כ ⅜ ∆╢╙─≢│⌂ↄ⁸ ─

─ ≢№╢⁹∕╣│ ⅛╠⁸ ─↕╕↨╕⌂ ─ ╩

⇔⌂⅜╠⁸ ↕╣╢═⅝∞╤℮⁹ ─╟℮⌐⁸◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢

≢│⁸ ה ה ⌂◄Ⱡꜟ◑כ ╩ ∆╢ ≢⁸ ┌⌐⅛↑≡⁸

⌐│CO2─ ⌂ ╩╙√╠∆↓≤⌐⌂╢⁹ 

II.2.  ─ ─  

│⁸ №√╡─ ꜞ☻◒⅜ ╘≡ ↄ⁸◄Ⱡꜟ◑כ ⌐╙

∆╢ ≢№╢⁹20264 ─ⱱꜟⱶ☼ ⅜ ╘≡ ⇔√╟℮⌐⁸ ⌐

∆╢ ─◄Ⱡꜟ◑כ ─ ┼─ ╙ ≢№╢⁹ ⌐│⁸

╩ ─50╕≢ ⅝ →╢↓≤╩ ≤⇔⁸ ⁸ ⁸ ⁸

╩ ≤⇔≡ ∆═⅝≢№╢⁹ ╩ ⇔⌂™↓≤⌐╟╢◄Ⱡꜟ◑כ

─ꜞ☻◒⅔╟┘ ─ │ ⅝™⁹ 

∕─√╘⌐╕∏ ∆═⅝│⁸ ─ ≤ ⱬⱠⱨ▫♇♩₉ה◒☻ꜞ₈⌐

─ ⅎ ⅜ ⌐ ↑≡™╢ ≢№╢⁹ ⌐≈™≡─╖♀꜡ꜞ☻◒╩ ∆╢

│⁸ ┼─ ≢ ⇔√ ≤™℮ ⌐ ⇔⁸ ⌂ ╩ ┼ ⇔

≡⅝√⁹ ─ ⌐╟╢ ⅜ ⇔√╟℮⌐⁸ ⌐♀꜡ꜞ☻◒

╩ ∆╢ │⁸ ≤⇔≡ ╛ ╩ ⌂℮ ⅜№╢⁹ ≢│∆≢⌐

ALARA ┌ↄ│ ⌐ ↑╢═⅝ ─ ⇔⅜ ה ↕╣╢ ⌐№

╡⁸ ╙↓╣⌐ ℮═⅝≢№╢⁹ 

≢│⁸↓℮⇔√ ─╙≤≢⁸ ─ ⌐ ↑√ ⌂ ╩ ∂╢⁹

─♩♇▫ⱬⱠⱨה◒☻ꜞ─┼ II.2.2ïII.2.5⁸ ה ─ II.2.6

⌐ ⅎ⁸ ≤►ꜝfi ─ II.2.7ïII.2.8⁸ ─ ╩

╕ⅎ√ ─№╡ ≤ ─▪◌►fi♃ⱦꜞ♥▫ II.2.9ïII.2.11⁸SMR─

≤ II.2.12⁸∕⇔≡ ─ II.2.13╩ ╡ →╢⁹ 
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II.2.1. ⌐╟╢ ─  

►◒ꜝ▬♫╛ ≢─ ⌐╟╡⁸◄Ⱡꜟ◑כ ─ ⅜ ⇔≡™╢⁹

╙№╡⁸ ─◄Ⱡꜟ◑כ │╕∆╕∆ ⇔™⁹ │

↕╣√ ╙ ↄ⁸ ∫≡™╢ ─ ╙ ─╙─╩ ╘≡⁸

⇔⅛ ╪≢™⌂™⁹↓─ │ ╘≡ ≢№╢⁹2023≤2024│ ╙

∞∫√⅜⁸╙⇔ ⅜ ∂≡™√╠⁸ ⅜ ⅎ∏⌐ ↄ─ ─ ⅜ ╦╣≡™

√⅛╙⇔╣⌂™⁹20264 ⌐│ⱱꜟⱶ☼ ≢ ⇔≡™╢ ─ ⌐ ∆╢⁸

─ ⌂◄Ⱡꜟ◑כ ⅜ ╘≡ ⅝ ╡⌐⌂∫≡™╢ II.3.1⁹ 

◄Ⱡꜟ◑כ │⁸ ─ ≤ ⌐⅛⅛╦╢⁹◄Ⱡꜟ◑כ │ ─ ╩

∆╢ ─ ≈≢⁸↓╣│ ⅛╠ ╦∫≡™⌂™⁹ │◄Ⱡꜟ◑כ ⅜⌂™ ∞

≤™℮ ╩ ↄ ⅎ≡│™↑⌂™⁹ ─ ∞↑≢│⌂ↄ⁸ ╛ ⌐⁸↕╠⌐│

╛ ⌐ ∆╢⁹ ⅜⁸ ╙ ⅛⌂ ≢№╡ ↑╢√╘⌐│⁸◄Ⱡꜟ◑כ ┼

─ ╩ ╠⌂™ ⅜№╢  2024a, 1.4ï1.8 , 2024b⁹ 

─ ◄Ⱡꜟ◑כ │ ≢ ╙ ™ ⌐№╢ 35 ⁹ │

∆╢ ה ●☻⌐ ⅝ↄ ⇔≡⅔╡⁸ ≤ ⅜ ⌂╢≤⁸ ≤ ●☻─

│≤╙⌐ ∆╢⁹↓─ │ ⅛╠ ↕╣≡™√⅜⁸ ⌐│↓─ ⅜

⌐ ∂≡⇔╕™⁸ ╛●♁ꜞfi ⅜ ⇔⁸ ╛ ה ╩ ⇔≡

™╢ II.1 ⁹ 

 
 

 

 
 

 

 
 

 

◄Ⱡꜟ◑כ ⁸

⁹ │ 2023 ⁹ ⅝─◓ꜝ

ⱨ│ ╩ ∆⁹ 

 

35 ─ ◄Ⱡꜟ◑כ

─  

─ ⌂ │⁸ ─ 2 ≤ ⅝ↄ ⇔≡⇔╕∫√ II.1.2 ─ 29 ⁹

↓╣│ ─ ─ ─╖≢│⌂ↄ⁸ ≤⌂∫≡ ⌐ ⇔≡™

╢⁹ ≢ ⌂ ╩ ─◄Ⱡꜟ◑כ ─ ⌐∆╢═⅝≢№╢ II.8 ⁹

─ │ ⌂─≢⁸ ╛ ╛ ⅜ ⌂

─ ╩ ↄ ⇔⁸ ⇔⌂™≤⁸↓╣│ ⇔⌂™⁹ │⁸ ⁸ ⁸

≢⁸ ⌐ ⇔⁸ ⌂ ⅜ ↕ↄ⁸ ⌐ ⇔™ ≢№╢⁹ ╩

∆╢↓≤│⁸ ⌐ ℮ ●☻ ─ ≢╙ ⅜№╢⁹ │

╩ ⌐ ∆═⅝≢№╢⁹ 

https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
https://cigs.canon/videos/20240329_8018.html
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│⁸ ─ ⁸ ⁸ ≡ ⅎה ╩ ╘╢ ⅜№

╢⁹ ⌐≈™≡│⁸↓╣╕≢⁸ ≤ ⅜⁸ ⌐ ╡ ╪≢

√⁹⇔⅛⇔⁸ ⅛╠ 15 ⇔≡╙⁸ ↄ─ ⅜ ≢⅝≡™⌂™⁹ ↄ─ │⁸

↓╣╒≥╕≢ ∆╢≤│ ∫≡⌂⅛∫√─≢│⌂™∞╤℮⅛⁹ ⌐╟╢

┼─ ⅜ ⅝™⁹ ─ │ ™─≢⁸ ⇔≈≈ ⌐ ⇔√╠ ⅛

∫√⁹ │⁸ ─ ∞↑≢│⌂ↄ⁸ ⌂ ╩ ╘≡⁸ ∆╢ ⅜№╢

⌐⅝≡™╢⁹ ─ ╩ ╘√ ╛ ≢│⁸ ─ ⅜

╟╡╙ ↄ ⅎ╠╣≡™╢ 36 ⁹ ─ ┼─ ╩

⇔ ╩ ⇔⁸ ⌂ ─ ╩ ℮═⅝≢№╢⁹ 

 
 

 

 

◄Ⱡꜟ◑כ ⌂↔

⌐⅔↑╢ ─ ⁸20242 1

⁹ FIT 820≤⁸ 2800

╩ ⇔ ⅝ ⁸ ⇔ ⅝ ⁸√∞

⇔ ⁸ ⁸ │♀꜡⁹ 

 

36 ─ ─  

II.2.2. ─ ─♩♇▫ⱬⱠⱨה◒☻ꜞ⌐ ⅎ ⅜  

│ ⌐ ╠∏⁸ ⌐ꜞ☻◒╩ ℮⅜⁸ ⅜№╢─≢ ∆╢⁹ꜞ☻◒

≤ ╩ ה◒☻ꜞ⁸≢─╢∆ ⱬⱠⱨ▫♇♩ ─ ⅎ ≤ ┌╣╢⁹ꜞ☻◒│

─ ⌐ ≢⅝╢─≢⁸ ◖☻♩ ה ⱬⱠⱨ▫♇♩ ─ ⅎ ≤╙™℮⁹↓─

ⅎ │⁸ ─ ─Ɫfi♪Ⱪ♇◒─ ⌐╙ ↕╣≡™╢⁹ ─

≢│⁸ ─ ה♩☻◖⁸≢ ⅜ ⅛╠ ╘╠╣≡™╢⁹

⌐ ℮ 10Ⱶꜞ◦כⱬꜟ♩/ ─ ┌ↄ │ 5200♪ꜟ⌐ ∆╢≤─ ⅜ ╦╣≡

™╢⁹ 

₈ ─ ≤ ≤ ─♩♇▫ⱬⱠⱨה◒☻ꜞ⁸│⌐ ⅎ ⅜⌂™⁹ │

─ ⌐◖☻♩╩ ⅎ╢↓≤⅜≢⅝⌂⅛∫√⁹ ⌐│

≢│ √╡ ≢№╢ò ⌂ ò─ ⅜⌂™⁹ │ ╩ ╡⌂ↄ ∆╢↓≤⅜

≢№╢↓≤⅜ ≢⅝⌂⅛∫√⁹₉↓╣│ ⁸ ─ ⌐ ⇔√ ─

─ ≢№╢⁹√≤ⅎ┌ ≤ ┌╣╢

⅜ ≢ ↕╣√⅜⁸ ⌐ ∆╢ │⁸∕─ ⌐ ═≡ ↕™⁹

⌐ ╩ ⌡╢╟℮⌂ ∞∫√─≢│⌂™⅛⁹ │ ⌐№√∫≡

╩ ≢⅝≡™⌂™⁹ 

╩ ↕∑≡ ─ ┼─ ╩ ∫√─│ ∞

↑≢№╢⁹ │ ─ ╩⁸ ╩∆═≡ ꜙ☺כ◔☻⁸⌐∏∑

╩ꜟכ ∫≡ ⇔√⁹ ─ │ ™─≢⁸↓℮⇔≡╙ꜞ☻◒│ ∂≢№╢⁹



   

110 

 

 

│ ⌐ ╠∏⁸ ⅜№╢─≢ ∆╢⁸ ─ ⌐╟╢ ⅜

╩ ╢ ⅜№╢⁹ ╩♩♇▫ⱬⱠⱨה♩☻◖⅜↑∞ ∑∏⁸ ⌐ ⇔√

╩ ∫≡™╢⁹∕─ │ ≤⇔≡ ─ ⌐⌂╢⁹↓╣⅛╠≢╙ ↄ│ ™

♩♇▫ⱬⱠⱨה♩☻◖⁸≢─ ♩♇▫ⱬⱠⱨה◒☻ꜞ ─ ⅎ ╩ ─ ה ה

⌐ ╡ ╣╢═⅝≢№╢⁹ 

₈ ─ ─ ⌐╙⁸ ─♩♇▫ⱬⱠⱨה♩☻◖│⌐ ⅎ ⅜⌂™⁹

─ │ꜞ☻◒╩ ╠∆ ≢│⌂ↄ⁸ ╩ ⅎ╢╙─⅜ ≢ ≈⅛╢─

╩ ⌐ ← ≢№╢₉≤ ═╠╣≡™╢  2012, 2015⁹↓╣╠─√╘⌐⁸

│ ⌂ ╩ ™╠╣≡™╢⁹ ⅛╠⁸ │ ⌂ ⅜ ≤─ ⅜ ≤

╙⌐ ™⁹∕─ ⁸ ─ ≢ ╩ ⌐ ↕∑⁸ ╩ ™≡⇔╕

∫≡™╢⁹ ⅜ ≢ ⌂ ─ ⌐≈™≡ ╩ →⁸ ≤ ⌐ ╢

⅜∕╣╩ ≤⇔⌂™⅛⅞╡⁸ ≢│ ⌐↓─ ⅜ ↄ⁹∕─ ⁸ ─ ꜠

ⱬꜟ│ ⇔⁸ ─ ⅜ ↄ↓≤⌐⌂╢⁹ ≢ ⌂ ⌐⁸ ⅜

⌐╦√∫≡ ≢⅝╢◄Ⱡꜟ◑כ ≤ ⅜ ╘╠╣╢⁹ 

│ ⌐ ═≡ ⌐ ⇔≡™╢⁹2001 ─ 9.11─ ⁸ │♥꜡ ≢⁸

╩⇔√⁹ ⌂ ≢№╢⁹╙⇔ ─ ≤ ⱬⱠה◒☻ꜞ⌐

ⱨ▫♇♩─ ⅎ ⅜№∫√╠⁸ ∂ ╩⇔≡™√│∏≢⁸ │ →√─≢│⌂™⅛⁹ 

≢│⁸ ⌐ ℮ꜞ☻◒⅜ ↕╣≡™⌂⅛∫√⁹ ─ ≢─

╩♃כ♦─ ⇔√≤↓╤⁸ ⇔√↓≤⌐╟╢ꜞ☻◒⅜⁸ ≢ ↑√ ┌

ↄꜞ☻◒╟╡ 28 ⅝™↓≤⅜ ⇔√ Oka 2022,  2024a, 2.2, 2024c⁹ ─

ꜞ☻◒ ─ꜞ☻◒ ⌐ ∆╢ │ 8500Ⱶꜞ◦כⱬꜟ♩≤ ╘≡ ™

⌐⌂╢⁹ ⇔√ │ ↕╣⌂™≤─ ≢№╢⁹ ─ ─ꜞ☻◒

⅜⁸ ╘≡ ↕╣√⁹ ╙ ╙⁸ ≢⁸ ⁸↓─ ╩ ∆╢ ⅜

№╢⁹ 

─ ─ ⌐│ ─ ⅜ ╘╠╣≡™⌂™⁹∕─√╘

⅜ ╣ ⅜ ⅎ√⁹↓╣╩ ∆╢≤╕√ ∂↓≤⅜ ∂╢⁹ ╘╠╣

≡™╢ ╛ ⅜ ⇔√╠⁸ ╛ ╩ ∆═⅝≢№╢⁹

⌐ ─ ╩⁸ ⅞⌂™ √≤ⅎ┌ 100Ⱶꜞ◦כⱬꜟ♩⁸ ⅜ ⇔

≡ ╩ ╠ ⅎ╢ │ 500Ⱶꜞ◦כⱬꜟ♩ ⌐⇔≡⁸ ╩ √∑∏ ∆╢ ⅜№

╢⁹↕╠⌐⁸ ╩ ╠∑╢─≢⁸ ▬fiⱨꜝ─ ╩ ─ ⅛╠ ⇔⁸

╙ ⇔≡ ▬fiⱨꜝ─ ╩ ╢─⅜ ™⁹↓╣⌐╟∫≡ ⇔√ ─

⌐ ℮ ╩ ╠∑╢─╖⌂╠∏⁸◖Ⱶꜙ♬♥▫כ─ ╙ ←↓≤⅜≢⅝

╢⁹ ⅜ ⌐ ⇔≡™╢ │ ─╖⌂╠∏⁸ⱨꜝfi☻⁸ ⁸ ⌂

≥ ⌐ №╢⁹↓─ │ ─╖⌂╠∏ ≢ ≢№╢⁹ 

37│⁸ ≢ ⅜ √ 12 ─℮∟⁸ ≢ ⅜ ↕╣√

╩ ↄ 11 ─⁸ ⅛╠ ╘√ ─ 1 ─ ≤ ╩

https://www.s.fpu.ac.jp/oka/seeps2012slide.pdf
https://www.econ.kyoto-u.ac.jp/~oka/furesymposium_oka.pdf
https://doi.org/10.1016/j.pnucene.2022.104222
https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
https://cigs.canon/videos/20240801_8258.html
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⇔≡™╢⁹ │ ⅜ ⇔√ ⌐ ∫√ ⌐╟╢

⌐ ≠ↄ╙─≢№╢⁹ │ ─∕┌⌐№╢─≢⁸ ⇔⌂⅛∫√ ─ ─ ┌ↄ

≢ ↑√ ─ ⌐ ⇔≡™╢⁹ ╩ ↓⇔√ ⅛╠ 5 ≢│⁸

─ ≢╙⁸ ⅛╠ ⅜ ╘╠╣╢─≢⁸ ≤ ⌐≈™

≡│ 5m ─ ╙ ⌐ ⇔≡№╢⁹5 ≢│ ─ 2011 3 ⅛╠ ─ │

⅜ ╙ ↄ⁸ ≢ 104.4Ⱶꜞ◦כⱬꜟ♩⁸ ≢ 207. Ⱶꜞ◦כⱬꜟ♩≢№╢⁹100

Ⱶꜞ◦כⱬꜟ♩ ─ ┌ↄ≢│ │ ⌐⌂╢─≢⁸ ≢ ╩

™╠╣√ ─ │ ™⁹ ⅛╠ 5km ≢│⁸╒≤╪≥∆═≡─ ≢ ⌐

⇔⌂ↄ≡╙╟⅛∫√↓≤⌐⌂╢⁹ ─ ⅜ 100 Ⱶꜞ◦כⱬꜟ♩≤ ⌐

╕∫≡™√╠⁸ │ ⌐ ╠∑√│∏≢№╢⁹↓─ ╩ ─

⌐ ⅛∆ ⅜№╢⁹ 

 
 

 

 
 

 

 

2025, p. 38⁹ 

 

37 ─ ─ 1

─  

⁸ ⅜ ⇔√ ≢│⁸5 ≢ ─ ™

│⁸╕∏ ╩ ℮≤⌂∫≡™╢⁹ ─ ╩ 100 Ⱶꜞ◦כⱬꜟ♩≤

╘⁸ ⅜ 500Ⱶꜞ◦כⱬꜟ♩ ⌂╠ ⅜ ─ ⌂≥─ ─√╘⌐⁸

∆╢─╩ →⌂™╟℮⌐∆╢≤⁸5 ─ ─ ≢│⁸ ⌂ ∞↑

≢⁸ │⇔⌂ↄ≡╟™↓≤⌐⌂╢⁹ ╩ ℮ ╙ 30 ⅛╠ 5 ⌐

∆╢⁹⌂⅔⁸ │ ─ ⌂ ≢№╢─╖⌂╠∏⁸3 ─

⅜ ⇔≡⅔╡⁸ ─ ≢⁸ ─ ≤ ⅎ≡╟™⁹ 

╛ ⅛╠─ ≢⁸ ⅜ ≢ ∂≡™╢⁹

╛ ─ │⁸ ─ │♃כ♦─╠╣↓⁹╢№≢ ⌐№╢─≢⁸∕╣

╠╩ ≡⌂™≢⁸ ⇔⁸ ⌂≥─ ⌐ ∆╢ ⅜№╢⁹ ─

│ ™⁹ ה ─ ─⧵⁸⅜♃כ♦─ ─ ─ ♃כ♦

⌐⌂∫√╟℮⌐⁸ ─ ≤⁸∕─ ╩♃כ♦─ ∆╢≤⁸

╩ ╗ ⅛╠─ ⌐⅔™≡⁸ ≢ ╩ ↕∑╢√╘⌐ ≈

⅜ ╠╣╢│∏≢№╢⁹ 

─ ─♩♇▫ⱬⱠⱨה◒☻ꜞ⁸≡⇔≥ ⅎ ╩ ╡ ╣╢↓≤≢⁸ ─

≤ ≤ ⌐ ⇔™ ⅜ ⅎ≡ↄ╢│∏≢№╢⁹↓╣│ ─ ⌂ ≤⁸

⌂≥╩ ⅞⁸ ⌂ ⌐ ≈⁹ ⌐╟╢ ╩╗╛╖⌐ ╖

→≡╙ ⌂ │ ∑∏⁸ ⅜ ⅎ╢↓≤⌐ ∆═⅝≢№╢⁹ 

https://committees.jsce.or.jp/ceofnp/system/files/250317%20土木学会第3回原子力防災避難小委員会%E3%80%80東電福島事故のリスク便益分析など_3.17.2025.pdf
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II.2.3. ALARA╩ ⇔⁸ ⌐ ╩ ↑╟ 

─ ─ꜞ☻◒ ⅛╠│⁸ ICRP ⅜

⇔⁸ ╙∕╣⌐ ∫≡™╢ ALARA As Low As Reasonably Achievable ┌ↄ

│ ⌐ ↑╢═⅝ ─ ⱳꜞ◦כ ⌐╟∫≡⁸ ⅜ ⇔⁸ ─

⅜ ⇔√↓≤⅜ ╠⅛⌐⌂∫√⁹♅▼ꜟⱡⱩ▬ꜞ 1986 4 ─ ⌐⁸◑

ꜞ◦ꜗ≤▬♃ꜞ▪≢ 1987 1 ─ ⅜ ⇔≡™╢⁹◑ꜞ◦ꜗ≢│ 1986 5 ⌐

─ ─ 23 ⅜ ⇔√≤ ↕╣≡™╢  2024, 3.8 ⁹

─ ─ ╙⁸♅▼ꜟⱡⱩ▬ꜞ ─ ╙⁸ ─ ┌ↄ⌐ ∆╢

⅜ ⇔√√╘≢№╢⁹ 

│⁸ ╩ ℮ ה ⌐⁸ ≢│ ALARA ─ ⅎ ╩ ⇔⌂

™╒℮⅜ ™⁹↓╣╠─ ⅛╠ ALARA ╩ ⌐ ⅎ╢─│⁸ ─╒℮⅜ ╟╡ ⅝™≤

─ ⅜ ╠╣╢⁹ ─ ╣⌐ ℮ ─ │⁸ ⌐ ⇔≡™⌂⅛∫√

─≢⁸ ≢─ ─ ⌐ │⌂™⅜⁸ │⁸ ╩ ℮ ⌐⅔

™≡⁸↓─ ╩ ⇔≡™⌂™≤⁸ ⅜ ╩ ╦╣╢↓≤⌐⌂╢⁹↓╣│ ⌐ ╠

∏ ─≥─ ⌐⅔™≡╙∕℮≢№╢⁹ 

100Ⱶꜞ◦כⱬꜟ♩ ≢│⁸ ┌ↄ─ │ ⌐⌂╢⁹

∕╣ ─ ≢╙⁸ ┌ↄ ⌐ ∂√ ⅜№╢≤∆╢ ⇔⅝™ ⇔⸗♦ꜟ

Linear non-threshold model LNT ⅜ ⌐ ╦╣≡⅝√⁹∞⅜ⱨꜝfi☻─ ▪◌♦Ⱶ

⅜כ ╩ ⅎ╢⌂≥⁸ ⌐│ ⌂ │ ╠╣⌂™ 2024, 4 ⁹

⌂ ─√╘─⸗♦ꜟ≢№╢ LNT ⸗♦ꜟ≤ ⌂╡⁸ALARA │ ⅎ ≢

⌂ ≢│⌂™─≢⁸ ⅜№╣┌ ∆═⅝╙─≢№╢⁹ │⁸ALARA ╩ ™∏⁸

┌ↄ─╖⌂╠∏ ─ ⌂≥╩ ╘√₈ ─ ₉╩ ╛

─ ≤∆╢═⅝≢№╢⁹∕╣≤≤╙⌐⁸ALARA ╩ ↑⌐ ⇔⁸ ™╢─

≢│⌂ↄ⁸ ⌂≥ ─ ─ ≢⁸ ⌐╟╢ ╛ ╛ ⌐

™╢↓≤╩ ⌐∆╢═⅝≢№╢⁹ 

≢│⁸ ┌ↄ│ ╤⇔™≤ ⅎ╢≤ ≢№╢⁹ ╡ ∆⅜⁸ ≢│

⌂ↄ⁸ ⌐ ALARA ╩ ™√™─⌂╠⁸ ⌐ ⇔≡∕╣╩ ═╢─≢│⌂ↄ⁸

─ ─╙≤⁸∕╣⅜ ⌂ ≢ ℮╟℮⌐∆═⅝≢№╢⁹ ─ ─

─ ─ │⁸ ≤ ⌐╟∫≡ ↕╣ ↕╣≡™╢⁹∕─

│ ≤ ≢⅝⌂™╒≥ ™⁹ ⅜ ╛ ⅛╠─ ⌐╟╢

╙─≢⁸ ─ ≢ ∆╢⁹ 

≢ ALARA ─ ⅝⅜№╢⁹♩ꜝfiⱪ ⅜ ALARA │ ⌂◖☻♩ ╩

╙√╠⇔≡™╢≤⇔≡⁸LNT⸗♦ꜟ╛ ALARA ┼─ ─ ╩ 2025 5 ─

≢⁸ ⌐ ⇔≡™╢⁹ ◄Ⱡꜟ◑כ NEI 2025 │⁸

─ ╩ 2025 8 ⌐ ⇔⁸∕↓≢│ ALARA ╩ ⅛╠

https://www.env.go.jp/chemi/rhm/current/kisoshiryohtml.html
https://www.env.go.jp/chemi/rhm/current/kisoshiryohtml.html
https://www.nei.org/resources/reports-briefs/accelerating-nrc-reform-industry-recommendations
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⇔⁸№╢ ≢⁸ ╩ ∆╢ ╩ ╣≤─ ╩ ⇔≡™╢ NRC 2026⁹ 

▪▬♄ⱱ │⁸ ┌ↄ─ ⌐ ∆╢ ─ ╩꜠ⱦ

⁸⇔כꜙ 50Ⱶꜞ◦כⱬꜟ♩ ─ ┌ↄ ⌐⅔™≡ ALARA ╩ ∆╢ │

⌂™≤─ ╩ ═≡™╢⁹100Ⱶꜞ◦כⱬꜟ♩ ─ ≢│ ⌐ ⌂ ⅜

↕╣≡™⌂™≤⇔≡⁸LNT⸗♦ꜟ⌐ ≠ↄ ─ ╩ ⇔≡™╢ Wagner 2025⁹

◄Ⱡꜟ◑כ DOE ⅜⁸2026 1 ─ ⱷ⸗≢⁸ALARA ╩ DOE─ ≤

⅛╠ ∆↓≤╩ ⇔√≤ ∂╠╣≡™╢ Camaco 2026a⁹ 3 ⌐│⁸ ─

NRC ⅜ 50 ⌐╦√∫≡ ≤⇔≡⅝√ ALARA ╩ ∆╢↓≤

╩ ≤ ∂╠╣√ Camaco 2026b⁹NRC│ 2026 ─ ╩ ⇔

√ ≢⁸ ┌ↄ─ ⌂⇔⸗♦ꜟ LNT ⸗♦ꜟ ≤ ALARA ╩ ⌐⇔≡⅝√

↓≤╩ ⇔⁸ 7 ⌐ NRC─ ╖─ ≤ ⌐ ∆╢ ╩

ⱤⱩ◖ⱷ ⁸ │ 12 ≤⇔≡™╢ NRC 2026⁹ ≢│⁸ALARA

─√╘⌐ ⅜ ╣ ─ ⅜ ─ ⌐ ⇔√⁹ ─

─ ╙ ⌐ ™⁹ ─ ╙ ╘≡ ™⁹↓╣╠│ ≢ ⌂

≤⌂∫≡™╢⁹ 

∕╙∕╙⁸ALARA ╩ ⌐ ╩ ↑∏ ∆╢─│⁸ ─ ⅎ ≢№

ה◒☻ꜞ╢ ─Ᵽꜝfi☻─ ⅎ ⌐ ⇔≡™╢⁹ALARA │ ⇔⁸∕─

╩ ╘╢≤≤╙⌐⁸ │ ALARA ≤™℮ ╩ ™∏⁸ ┌ↄ ─ꜞ☻◒╙ ≢⅝╢

₈ ─ ₉≤∆═⅝≢№╢⁹⌂⅔ ≤ ≢│ ∆═⅝ꜞ☻◒⅜ ⌂╢─≢⁸

│ ≤ ≢ ⌂╢ ⌐⇔√ ⅜ ™⁹ 

II.2.4. ≤ │ ⌐  

─ ⌐ ∆╢ ─ UNSCEAR 2022 ⌐╟╢≤⁸

─ ─ ⌐╟╢ ─ │⁸♅▼ꜟⱡⱩ▬ꜞ │ 8 ⁸

│♀꜡≢№╢⁹ 38│ ─ √╡─ ╩ ⇔≡™╢⁹ 

 
 

 

 

 

 

 
 

 

 

Brook et al.2014Table 6: Mortality rates for each energy 

source in deaths per billion kWh produced (Source: Updated 
(corrected) data from: World Health Organization; CDC; Seth Godin; 

John Konrad.)⁹ 10 kWh√╡─ ⁹ 

38 ─  
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https://www.nrc.gov/docs/ML2526/ML25268A292.pdf
https://inl.gov/content/uploads/2023/07/INLRPT-25-85463_Reevaluation-of-Radiation-Protection-Standards-R0-Final.pdf
https://www.eenews.net/articles/doe-kills-decades-old-radiation-safety-standard/
https://www.eenews.net/articles/nrc-considers-eliminating-half-century-old-radiation-standard/
https://www.nrc.gov/docs/ML2526/ML25268A292.pdf
https://www.unscear.org/unscear/uploads/documents/unscear-reports/UNSCEAR_2020_21_Report_Vol.II_JAPANESE.pdf
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ה ה ●☻ ╩ ↕∑╢ │ ⌂≥─√╘⌐ ⅜ ™⁹

╛ │ ─ ⌐ ™≤↓╤⌐ ↕╣╢↓≤⅜№╢─≢⁸ ╛ ─

╛ ⌐ ⅝ ╕╣╢ꜞ☻◒⅜№╢52⁹ │ ≢♄ⱶ⅜ ⇔ ≢ ─

⅜ ⇔√ ⅜ №╢⁹↓╣⌐ ⇔ │⁸ ™ ⌐ ╕╣≡⅔╡⁸

─ ∟ ╡⌐│ ⅜ ≢⁸ ─ │♅▼ꜟⱡⱩ▬ꜞ ∞↑≢№╢⁹ ⌐

│⁸ │ ╙ ⌂ ≢№╢⁹⇔⅛⇔⁸ ─ │ ⌐ ╩ ∆

╢↓≤╩⁸ │ ∆╢ ⅜№╢⁹ 

─ ⌂ꜞ☻◒ ⅜ ⇔√ꜞ☻◒ ≤ ꜞ☻◒─ ⅜ 39

⌐ ↕╣≡™╢⁹ │ ─ ≤ ╤⇔↕ ⅜ ⅝™╒≥ꜞ☻

◒⅜ ⅝™≤ ∆╢ Slovic 1987, Slovic and Weber 2002⁹ │⁸ ⁸

╠⌂™⁸ ⇔™⁸ ⅜ ⌂≥≢ ↕╣╢ ≢⁸ ╤⇔↕ │⁸ ⁸ ™⁸

⁸ ⁸ ⅜ ⌂≥≢ ↕╣╢ ≢№╢⁸ ⁸ ⁸

╖ ⅎ │⁸ ⁸ ╤⇔↕ ⅜ ⅝ↄ⁸ │ꜞ☻◒⅜ ⅝™≤ ⇔

≡™╢⁹ 

 
 

 

 
 

 

 
 

 

 

 

 

Slovic (1987)⁸ Slovic and Weber (2002)⁹ 

39 ꜞ☻◒ ≤ ꜞ

☻◒─  

↓╣╠─ꜞ☻◒│⁸ ─ ⅜ ™─≢ⱷ♦▫▪╙╟ↄ ╡ →⁸ ⌂ ⌐

╙⌂╡╛∆™ I.3.4 ⁹⌂⅔⁸↓─ │ 2002 ⌐ ↕╣≡™╢⅜⁸ ─

╙↓╣╠─ ⅜ ⅝™⁹∕─√╘⌐ ⌐ ⌐ ╕∫√≤ ≢⅝╢⁹ ⁸

╤⇔↕ ≢ ⇔√ ─ꜞ☻◒ ─ │⁸ ↄ─ꜞ☻◒ ─ ≢ ↕

╣≡™╢53⁹ 

│⁸ ─ ⌐ ℮ ⌐╟╢ ─ ≢ ↕╣

╢ ≢№╢⁹ │ ⌐ ╠∏⁸ ╩╙≤⌐ ⇔≡™╢⁹

⌐╟╢ ⌂≥⅜ ↔≤⌐ ╠╣⁸ ─ ╛ ≢ ™╠╣≡™╢⁹

│ ─ꜞ☻◒ ╛ ─ ─ ≢№╢⁹ │

≤│ ⌐ ╦╠∏⁸ │ ≢№╢⁹↓╣╩ ⇔≡™⌂™

 
52 ─ ⌐╟╢ ≤⇔≡⁸2025 5 2 ⁸ ─ ⌐≡⁸ ─

⅛╠ ⇔√Ⱪ꜠כ♪⌐ ⅝ ╕╣ 1 ⅜ ⇔√ ⅜ ⇔√⁹ 
53 ₈ ⅜ ™√⅛╠ ⌐⇔≡™╢₉≤─▬ꜝ☻♩╩ ─Ɑכ☺⌐ ∑√ꜞ☻◒ ─ ⅜№╢  1992⁹ 

http://dx.doi.org/10.1126/science.3563507
https://www.researchgate.net/publication/209805350_Perception_of_Risk_Posed_by_Extreme_Events
http://dx.doi.org/10.1126/science.3563507
https://www.researchgate.net/publication/209805350_Perception_of_Risk_Posed_by_Extreme_Events
https://www.saiensu.co.jp/search/?isbn=978-4-7819-0671-3&y=1992
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⅜ ╩ ╦╠∑╟℮≤⁸ ╛ ⌐≈™≡ ∆╢≤⁸ ⌐│ ─

│ꜞ☻◒─ ⌂─≢⁸ ≤│ ⌐ ⌐│ ─▬ⱷכ☺⅜ ╦╢↓≤⌐⌂╢

2024a, 2.9 , 2024d, 2024e)⁹ 

ꜞ☻◒─ ╛Ⱡ●♥▫Ⱪ⌂ │⁸3 ↄ ↑╠╣╢⁸ │ꜞ☻◒╩ ↑≡ ⅝

∫≡⅝√─≢⁸↓╣│ ─ ⌐ ∆╢≤ ⅎ╠╣╢⁹∞⅜⁸ ─

│⁸ ─ ⅜ ⌐ ↕╣╢│∏≤ ⅎ≡⁸ ─ ╩⇔≡⅝√⁹

≢№╢↓≤⌐ ↄ═⅝≢№╢⁹ ─ ╛ │⁸ ⅛╠ꜞ☻◒

◖Ⱶꜙ♬◔כ◦ꜛfi ╛ꜞ☻◒ ─ ↑─⁸ №╢™│ ─ ≢─

╩ ⇔≡™⌂™⁹ ≢ ╩ ⇔≡™╢ EDF◄Ⱡꜟ◑⁸│כ ─♥꜠ⱦ

◖ⱴכ◦ꜗꜟ╩ 2015 ⌐╛╘≡™╢⁹ ─ ≢│ ─ ⅜ ╡ ↕╣≡⅝√

─≢│⌂⅛╤℮⅛⁹ ╩ ≤ ∆╣┌⁸ ─ ─ ⅜ ╗≤ ⅎ

╢ ⅜ ⌐╕∞ ™╟℮∞⅜⁸ ⌐ ↄ ⅜№╢⁹⌂⅔⁸ │

≢ ⌐ ↕╣⁸ ⌐ ∆╢ ≢│⌂ↄ⁸ ─ ╩ ℮≤─

⅜ ≡™╢⁹ ╩ ה ⇔≡ ⅎ╢ ⅜™╢⅜⁸ │ ⌐⁸

─ ⌐≥╙╩♃כ♦╛ ⅎ⌂™≤⁸ ─ │ ⌂™⁹ 

₈ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi│ ⱪ꜡☿☻ ≢⌂™≤ ∏ ∆╢₉≤

⌂ ─ꜞ☻◒ ⅜ ═≡™╢ Slovic 1987⁹ ╩ ℮⌐│ ─ │ 40

⅜ ≢№╡⁸ ╛ ≤─ │ ≢№╢⁹ ─√╘⌐│ ─ⱨ□◦

fi─☻◐ꜟ╛⁸ꜛ◦כ♥ꜞ ─ ⌐ ⅎ╠╣╢ ™ ╙ ≢⁸ ⅜

⌐ ⅎ╢╙─≢│⌂™⁹↓╣╩ ∑∏⌐⁸ ╛ ⌂≥ ⌐⁸ ꜞ☻◒

╩ ╛∕╣⌐ ∆╢ ≢ ∆╢≤⁸ │ ⌐ ╩ ∆╢─≢⁸

─▬ⱷכ☺⅜ ╦╢⁹ 

⌐ ∆╢ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi─√╘⌐│⁸ ─ ╛ ╩ ∫

≡⁸ ⌐ ≈↑≡╙╠ⅎ╢╟℮⌐∆╢─⅜ ™⁹ ─ ≤⇔≡│⁸ ─

⌐ ∆╢ ⌂ ⁸ ─ ⱳ⁸♩▬◘ꜟ♃כ ─☻

Ɑ◦ꜗꜟ◖fi♥fi♠ ⅜№╢⁹ ≢│⁸ ⅜ ה ה ⇔≡™╢

⅜∕─ ╩ √⇔≡™╢⁹ ─╙≤⌐⌂╢ ╙ ↕╣⁸ ⅜ ╡√™

≤↓╤╕≢⁸ ╢↓≤⅜≢⅝╢╟℮⌐⌂∫≡™╢⁹ ╙↓─ ⌐⌂╢╟℮⌐⁸ ∆╢

⅜№╢⁹∕─√╘⌐⁸ ─ ⌐│⁸ ⌂╢ ≢│⌂ↄ⁸

╛ ⌂≥╩⁸ ⌐ ⇔⁸ ╩ ⇔√ ─ ╩

∆╢ ⅜ ╘╠╣≡™╢⁹ │ ⌐ ≠™≡ ∆╢⁸↓╣│

─ ≢№╢  2024b, p. 5ï10 ⁹ 

II.2.5. ◓ꜟכⱪ╩ ⌐ ╡ ─ ╩ 

─ ─ ╩ ╡ ╢≤⁸ ─ ⅛╠⁸♥꜡ ╛

https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
https://cigs.canon/videos/20240802_8259.html
https://ieei.or.jp/2024/04/oka_20240423/
http://dx.doi.org/10.1126/science.3563507
https://cigs.canon/videos/20240329_8018.html
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⁸↕╠⌐│ ≤⁸ ∕─╙─⅛╠⁸∕─ ⌐ ⅜ ⇔≡⅝≡™╢⁹

1970 ⌐│⁸ ─ ─ ╛ ⅜ ╦╣√⁹1979 ⌐ ⇔√

ꜟ▬ⱴכꜞ☻─ ≢│ ⅜⁸ ─ ╩ ∫≡ ⇔⁸ ⇔√

─ ╩ ∫√─≢⁸ ⅜ ⇔√⁹∕─ ⁸ ─ ─ ⌂

≥ⱴfiהⱴ◦fiה▬fi♃כⱨ▼כ☻─ ⅜⌂↕╣√⁹ 

1986 ─♅▼ꜟⱡⱩ▬ꜞ ─ │⁸ ╛⁸∕─ ─ ⁸

⌐⌂╢═ↄ ⇔⌂™ ─ ╛ ⅜⌂↕╣√⁹♅▼ꜟⱡⱩ▬ꜞ ─

─ ≤⌂∫√ ─ ─ │⁸ ≤⇔≡◌♫♄─ ⌂≥

≢ ↕╣√⁹◌♫♄│ ⱪכ♩♁▬▪ ─ MAPLE-X10 ╩ ⇔√

⅜⁸ ≢⁸ ⌐ ⅜ ⇔ ≢№╢↓≤⅜ ⇔√─≢⁸ ⇔⌂

⅛∫√⁹ 

♥꜡ │⁸ ≢│ 2001 ─ ♥꜡ 9.11 ⌐ ⌐ ╦╣√⁹

│ 2004 ─☻ⱴ♩ꜝ ⌐ ℮▬fi♪ ╩⅝∫⅛↑⌐ ↕╣√⁹

≢│ ─ 2 ⅜ ╩⇔√√╘⁸ ─

⌐╟╢ ╩ ╣≡™╢⁹ ─ ≢│⁸ ─

⌐ ℮ ╩ ↕∑╢ ⅜ ╠⅛⌐⌂╢⌂≥⁸ ∕─╙── ╩

ⅎ√⁸╟╡ ™ ≢─ ⅜ ⌐⌂∫≡™╢⁹ 

│⁸ ─ ⅜ ∞∫√⁹₈ ≤ ה ≢

∆╢ ⱪכꜟ◓ Scientific Advisory Group for EmergencySAGE ⅜ ∟

⅜╡⁸ ╩ ה╘ ה ╩⇔≡ ≤ ⌐ ⇔√⁹ ╩ ⅛╠

╘⁸ │ ⌐≤≥╕╢≤ ⇔⁸ ⌐™╢ ⌐ ∆╢ꜞ☻◒│ ↕ↄ⁸

─ │ ™≤⇔√⁸◘▬◄fi☻ⱷ♦▫▪☿fi♃כ╩ ∂≡ ╩ ⌐ ⇔√⁹

⅜ ⇔⁸ ⅜ ⌐ ╩ ═≡⁸ ─ ┼─ ╩ ↑√⁹

│ ╛ ─ ≤ 4 ≢ ⇔⁸∕─ ╩

⅜ⱱכⱶⱭכ☺≢ ⇔√⁹↓╣≢ ─ ⅜ ↕╣√⁹ ⌐│ SAGE⌐

∆╢ ⅜⌂ↄ⁸ ─ │ ╩ ∫≡™√─≢⁸ ─ │ ⅜

─ ╩ ∆╢─⌐╙ ∫√⁹₉ Grimes 2014⁹ 

─ SAGE⅜ 2011 ─ ⌐ ⇔√─│⁸1992 ─ ⌐ ∆╢

─ ─ ─ ⅛╠⁸SAGE╩ ╡⁸2009 ─▬fiⱨꜟ◄fi◙ ⁸2010

─▪▬☻ꜝfi♪ ≢ ⇔√ ⅜ ⅛↕╣√√╘≤ ⅎ╠╣╢⁹ ⌐⅔™≡╙⁸

2019 12 ⌐ ╕∫√◖꜡♫Ɽfi♦Ⱶ♇◒⌐ ∆╢ ╩╙≤⌐⇔√ │⁸

≢№╢⁹ │ ⌂≥ ─ ╙ ™⁹ ╩ ∆╢↓≤⌂ↄ⁸

↓╣╠─ ─ ╩ ≢⅝╢╟℮⌐∆╢↓≤⅜ ≢№╢⁹ ⅝│ ⅜

⌂╢─≢⁸♃♥꞉ꜞ≢№╢⅜⁸ │ ≢⅝╢╟℮⌐∆╢ ⅜№╢⁹ 

⌐│⁸∕─ ⌐⅔™≡⁸ ⌐╟╢ ⅜≤ↄ⌐

≢№╢⁹ │ꜞ☻◒╩ ↑≡ ⅝ ∫≡⅝√─≢⁸ꜞ ☻◒ │ ⅜ ≢╙ ╦╡

https://www.sciencediplomacy.org/perspective/2014/uk-response-fukushima-and-anglo-japanese-relations
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╛∆™⁹≤ↄ⌐ ה ⌐│∕℮⌂╢⁹ ⌂ ⅜ ⌐ ╕∫≡⇔╕℮≤⁸

∆╢─│ ⌐⌂╢⁹↓╣│⁸ ⌂ ─ ⅜ ≢№╢↓≤≤ ≡™╢⁹

ↄ∆┬∫≡™╢∆═≡─ ╩ ≈↑≡ ∆╢─│ ≢⁸ ┘ ⅎ ⅜╡╛∆™⁹↓╣

│ ─ ⌂ꜞ☻◒ ─ ⌐╙ ≡│╕╢⁹ │∕℮⌂∫

≡⇔╕∫√⁹ ה ─ ⁸ ⁸ ─ ⌂≥⅜ ⌐

ↄ ╕∫≡⇔╕∫√⁹∕─ │⁸ ─ ה ⌐ ℮ ─ ה

─ ⌂ ─ ⌂≥─ ≢ ─ ⌐⌂∫≡™╢⁹ ⌐

≢ ⌂ ╩ ⌐ ⅎ╢↓≤⅜ ≢№╢⁹ 

╩ ℮─⌐ ⌂ │⁸ ⌐╟∫≡ ⌂╢⁸ ╙ ⌐╟∫≡

⌂╢⅜⁸∕╣∙╣─ ─ ╩ ≢⅝╢╟℮⌂ ה ≢№╢ ⅜№╢⁹

─ │∕╣⅜ ╦╣√√╘≢№╢⁹ ⌐ ╩ ╢ ⌐│↓─ ⌐≤ↄ⌐

∆╢ ⅜№╢  2024a, 2.3 , 2025)⁹ 

│ ⌐ ⇔⁸ ⌐ ∆╢─≢ ⌐ ╢─⅜

╟™⁹ │ ה ─ ∞⅜⁸ ⌐│⁸

╛ ─ ─ ⅜ ╘╠╣╢─≢⁸ ₁⌂ ─ ⅜ ∆╢

⅜№╢ ⌐⁸ ╡─ ™ ≢│≤ↄ⌐ ∆╢ ⅜№╢⁹Ɽfi♦Ⱶ♇◒╛

│⁸ ≢│ │ ⌂™⅜⁸ ≢│ ⌐ ∂≡™╢⁸ ─ ─╖⌂╠∏⁸

⌐⅔™≡ ╩ ⇔√ ₁⌂ ─ ─ ╩⁸ ⌐

╩≈ↄ∫≡ ╡ ╣⁸ ≢⅝╢╟℮⌐∆═⅝≢№╢⁹ 

II.2.6. ⁸ ⁸ ≤ ⅜  

│ ╙ ⌂ ≢№╡ 38 ⁸ ╙ ™⁹ │⁸

⅜ ╢ ╙ ⌂ ≢⁸ ה ⌐ ─ ╩ ╖ ∆⁹ ─

│ ≢№╡⁸ ⅜ ™⁹ ↄ─ ⅜⁸ ≤∕─ ⁸

ⱪꜝfi♩ⱷכ◌ ⁸ ≢ ↄ ╠⁸ ⌐ ⇔≡™╢⁹ ⁸

⁸ ⌂≥╩ ∆╢ ╙™╢⁹ │ ─▬fiⱨꜝ≢⁸ ⌐╦√∫≡⁸

⌐⁸ ⌐ ≤ ╩╙√╠∆⁹ ─ │ ╣√ ≢№╢⁹

╛ ⁸ ⌐№√∫≡↓╣╠─ ╩ ╘≡ ∆╢ ⅜№╢⁹

⌐ ╠∏⁸ ≤ │ ≢№╢⁹ ─ ╩ ∆╢ ─

│ ⌐│⌂™⁹⇔√⅜∫≡⁸ ⌐ ─ ╩ ╘╢ │ ™⁹ 

⅛╠ 15 ∫√⅜⁸╕∞ ─ ⅜ ⇔≡™⌂™⁹╕

∏ ╩ ╘⁸ ⌂ ─ ╩ ╢ ⅜№╢⁹ ⅜ ⇔⁸ ─ ⌐

⅜ ⅎ⌂™≤ ╛ ⌐│ ─ ⅜№╢⁹ ⌐╟∫≡⁸ ╛

ⱤⱠꜟ╛ ─ ◖☻♩╩ ⇔⁸ ─ ╩ ≢⅝╢⁹ 

─ ─ ⅜ ≢№╢⁹ │ ─╟℮⌂

https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
https://committees.jsce.or.jp/ceofnp/system/files/250317%20土木学会第3回原子力防災避難小委員会%E3%80%80東電福島事故のリスク便益分析など_3.17.2025.pdf
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╙─≢№╢⁹ ⌂≥─ ╩ ∆╢─≢ │⌂™⁹ │⁸ ─

╟℮⌐ ─≤⌂ⱦfiכ♃╛ ╩ ⇔⌂⅜╠ ∆╢ ≢№╢⁹●☻♃

ⱦfiכ ╛ ╛ │⁸№╢ ⇔√╠⁸ ╡ ⇔≡ ≡ ∆

≢№╢⁹ │↓╣╠≤│ ℮⁹◄Ⱡꜟ◑כ ─ ─ ⌐⁸ ◖☻

♩ levelized cost of electricity LCOE ⅜⁸ ◖☻♩ ─√╘⌐ ╦╣≡™╢⅜⁸

╩ ╘⌂™≤ ≢⅝⌂™─≢⁸ ╛ ─ ─ ╩ ⇔≡™⌂™⁹ 

─ ─ ◖☻♩ ─ ╩ ™√ ◖☻♩≢⁸

│ ╕╣≡™╢ │ ⌐ ™≢ ≢№╢ 40 ⁹ ─ │ 1980

╕≢⌐ ╠╣√╙─⅜╒≤╪≥≢⁸ │ ╖⌂─≢⁸ ◖☻♩⅜ ─

◖☻♩≢№╢⁹ ─ │ ⌂ ╩ ⇔≡™╢⁹ ≢│⁸ ─

⌐ ╠╣√♥Ⱡ◦כ ─ ⌂≥╙ ⌂ ╩ ⇔≡™╢⁹ ≢│⁸

─╖⌂╠∏⁸ ♄ⱶ╛ ♄ⱶ⌂≥─ ⅜ ⌂ ╩ ⇔

≡™╢⁹ 

 
 

 

 
 

 

 
 

 

 

 

EIA ─♦כ♃⅛╠ ⁹ ◖☻

♩│ ─ ╩ ™√ ◖☻♩⁹  
 

40 ─ ◖☻♩─  

≢│ 1980 ⅛╠ ⅜ ╦╣√⁹ │⁸ ◖☻♩│ ↄ≡╙⁸

∆⌂╦∟ ꜞ☻◒─ ↕™ ⅜ ↕╣╢ ⅜№╢⁹ │ ≢⅝⌂™─

≢⁸ │ ↄ≡╙ ╩ ╦↨╢╩ⅎ⌂™⁹ ≢│ 1990 ⁸ ●☻

⅜ ↕╣√⁹2010 ⅛╠│ ●☻ ≤ ◄Ⱡ ⅜ ↕╣

≡™╢ 41 ⁹ ◄Ⱡꜟ◑כ EIA ─ 2000 ─ ♃כ♦─♩☻◖

≢│⁸ ●☻ ─ ◖☻♩│⁸2000 │⁸kWh √╡ ☿fi♩≢⁸

1☿fi♩ ╛ 2☿fi♩ ⌐ ═≡⅛⌂╡ ⅛∫√⁹ │

⌐╟∫≡ ™ ╩ ╦↕╣≡™√↓≤⌐⌂╢⁹ 
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EIA, Electricity explained, 

ñElectricity generation, capacity and 

sales in United Statesò, Last updated 

March 19, 2020⁹  
 

 

41 ─

≤ ─  

─ ≢│⁸ ╛ ⌂≥ ─ ⅝™ ─ │⁸

⌐ ∑╢∞↑≢│ ↕╣⌂™⁹ ⌐│⁸ ⁸ ⌐ ⌂ ╩ ⌐

∆╢ ≢─◄Ⱡꜟ◑כ ≤ ⅜ ╘╠╣╢⁹ ─ │⁸ ꜞ☻◒

─╖⌂╠∏⁸ ꜞ☻◒╛ ꜞ☻◒┼─ ╙ ╘╠╣≡™╢⁹ ꜞ☻◒≤│⁸

─ ─ ⌐ ╢ꜞ☻◒≢№╡⁸ ꜞ☻◒│⁸ ─ ⇔

╘ ─ꜞ☻◒─↓≤≢№╢⁹⌂⅔⁸ │ ⌐ ≠™≡ ™╢─≢⁸ ≢

─ ⅜⁸ ⌐╟∫≡ ↕╣√ │╒≤╪≥⌂™⁹ ≤│⁸

₈⅔∕╤⇔™₉≤⅛₈ ™₉─╟℮⌂ ≤ ↕╣╢ ─↓≤≢№╢ II.2.4

⁹ │⁸ ─ ─ ┌ↄ⌐╟╢ ─ ⅜ ⌂™

⅜ ∆ ≢№╢⁹ │⁸ ─ ≤ ⌐ ≠™≡ ↕╣√

─ ≤™℮↓≤╙≢⅝╢⁹ │ ╣╢⅞╡⅞╡─ ≢ ∆╢─≢│⌂ↄ⁸

╩╙∫≡ ↕╣╢⁹ │⁸ ⌐ ╠∏⁸ ╩╙≤⌐⁸

↕╣≡™╢⁹ 

─ ≢│⁸80 ╕≢─ ─ ╩ √ ⅜ ≡⅝≡™╢⁹ⱨꜝfi

☻ │⁸₈ ₉≤ ┬⁸ ─ ─√╘─ ╩ 2014 ⅛╠ 2025

╕≢ ⌐ ⇔√⁹ ─ ╙⁸ ⌐ ⇔≡⁸ ─ ⅜

≢№╢⁹ │ ⅛╠ 40 ╩ ⅎ╢ ⌐≈™≡│⁸20 1 ╡─

≤⌂∫≡™╢√╘⌐⁸ ↄ─ ─ ↕™ ╩ ⅜ ⇔√⁹ ─ ╛

⌐╙ ⅜ ≡⅔╡ ≢№╢⁹20 1 ╡─ ≢│⌂ↄ⁸20

⌐ ⇔ ⌐ ⇔√ │ ≢⅝╢╟℮⌐∆═⅝≢№╢⁹ 

│ ─ ≡ ⅎה ⅜ ≢№╢⁹ ─◄Ⱡꜟ◑כ │

╩ ╘≡╙ 11 ≤⁸ ─ ─ ≢ ╙ ↄ⁸ ≢№╢ II.2.1─ 35 ⁹

⌐ ™≢ ™ │⁸ ⅜ ⇔≡™╢─≢ │ 19 ≢№╡⁸ ≤│

⅝⌂ ⅝⅜№╢⁹◄Ⱡꜟ◑כ │ ─ ≤ ⌐⅛⅛╦╢⁹ ─

⅜ ─≤╢═⅝ ≢№╢⁹ 
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│ ─ ⁸ ─ ⁸ ⇔√ ─ ≡ ⅎ╛ ╩

╘╢ ⅜№╢⁹ⱨꜝfi☻≢│ ⅜ ─ 75 ╩ ⇔≡⅔╡⁸ ◄Ⱡꜟ◑

כ │ 55 ≢№╢⁹ │⁸ ⌐│ ─ⱨꜝfi☻─╟℮⌐ ≢ 75 ─

╩ ∆╢↓≤╩ ⌐∆╢─⅜ ™⁹ ה◒☻ꜞ ꜞ☻◒─ ↕™↓≤⅜

⌂─≢⁸ ╢═⅝│ ─ ≢№╢⁹ │⁸ ה ה ≢⁸

⌐ ⇔⁸ ⌂ ⅜ ↕ↄ⁸ ⌐ ⇔™ ≢№╢  2024a, 2024b, 2024h⁹ 

│⁸ ≤ ∂ↄ⁸ ╩ ⇔√─∟⁸ ╙ ⌐ ≢⅝

╢⁹ ⌐ ⌂ ╩ ∆╢√╘⌐⁸ ─ │ 1 ╡≢│

⌂ↄ⁸ ╙ ⇔≡⁸≢⅝╢∞↑ ↄ ℮─⅜ ™⁹ ⌂ ╩ ™⁸ ⇔√ ╩

╡ ⅎ╣┌╟™─≢⁸ ⌐ │ ™≤ ⅎ≡╟™⁹ 

≢│ 1990 ⅛╠⁸ ≤ ─ ⌐╟╡⁸ ─

⅜ ⇔≡™╢⁹ ⌐ ╪≢№∫√ ⅜ ≢ ╠⅛⌐⌂∫√↓≤⌂

≥⌐╟╡⁸ ╙ ⇔√  2024a, 1.22 ⁹ ≢╙ ≤

⅜ ╪∞⁹↓╣⌐ ⇔⁸ ≢│ 1990 ⁸ ♩ꜝⱩꜟ ⅜ ⇔⁸ │

⇔⁸ ╙≢⅝≡™⌂™⁹↓─╟℮⌂ │ ≢│ ∞↑≢№╢⁹

╙ ↓⇔≡⇔╕∫√⁹ │ ─ ╩ ⇔√ ⌐Ɽ◐☻♃fi⌐ ⇔≡

™╢⁹ ╙▪ꜝⱩ ⌐ 4 ⇔⁸ ⌐ ה ↕∑≡™╢⁹ ≢

╩ ⌐ ⇔√ ≢⁸ ⇔√↓≤─⌂™─╙ ∞↑≢№╢⁹ ⅜ ╩ ╘

╢═⅝∞∫√─│ 1970 ≢№╢ 2024a, 1.2 ⁹ ─ │⁸

─ ⌂ ╩⇔≡⅝√≤─ ה ≤ ⅜ ≢№╢⁹ 

─ ─ ⁸ ⁸ ≡ ⅎ╛ ╩ ╘╢√╘⌐│⁸

∕─√╘─ ─ ╛ ⱶ⁸כ◐☻ ⌂≥ ∆╢ ≤─ⱴ♇♅fi

◓╩ ╢ ⅜№╢⁹ ╩╛╖ↄ╙⌐ ⇔≡╙⁸ ⌂ ╩ ≢⅝╢≤│ ╠⌂

™↓≤│⁸ ⇔√ ─ ⅛╠ ╠⅛≢№╢⁹ ≤™℮ ⌂ ╩ ⁸ ⅛

≈ ⌐ ⌐ ∆╢√╘─ ⁸ ─ⱶכ◐☻ ⁸ ≤ ─

─ ≤ ⅜ ╘╠╣≡™╢ II.8 ⁹ 

II.2.7. │ ─  

─ꜞ◘▬◒ꜟ≤ │⁸ ─ ⅎ ─ ≢№╢⁹

│⁸ ≢│ 1970 ⌐₈ ◗Ⱶ ₉≤⇔≡ ⌐⌂╡⁸ ⅝ↄ ╡ →╠╣√

⅜⁸ │ ⌐ ⇔⁸ ╩ ∆╢√╘─ ⌂ ≤⌂∫≡™╢⁹ ╩

ⅎ√ ╛ⱦꜟ⁸ ⁸ ⌂≥│ ↕╣⁸ ≤⇔≡ ↕╣⁸ ≤ ⅜

⌂↕╣≡™╢⁹ ⌐≈™≡╙⁸ ╩ ⅎ╢≤⁸ ╩ ⇔⁸∕─ ≤

─ ╩ ℮ ⅜№╢⁹ 

│ ─ ≢№╢⁹ ─ │⁸ ─ ─

https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
https://cigs.canon/videos/20240329_8018.html
https://ndlsearch.ndl.go.jp/books/R000000004-I033262231
https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
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√╘─ ⌂ ≢№╢⁹ ─ ≢│⁸ ─ ≤ ─

⅜ ∆╢⁹ ─ │⁸ ─ ─ ≢№╢⁹≢⅝╢≢⅝

⌂™≢│⌂ↄ⁸ ⌐⅔↑╢ ─╟℮⌂╙─≢№╢⁹ 

─ │⁸ⱨꜝfi☻╛ ╛♪▬♠≢│⁸ ⅜⁸ ⌐╟∫

≡ ∆╢ ╛◖☻♩╩ ⌐ ⇔⁸ ─ ╩ ⇔≡™╢⁹ ╛

ⱨꜝfi☻≢│⁸ ─ ─╖⌂╠∏⁸ ⌐ ™√ ─ ⅜

╘╠╣≡™╢⁹ ≢╙⁸ ─ ≤ ╩⁸ ╩ ⌐ ⌐

╘╢ ⅜№╢⁹ ─ ─╖⌂╠∏⁸ ₈╙╪∂╜₉╛

⌂≥─ ─ ⁸ ─ ╩ ╘

╢ ⅜№╢ 2024a, 3 ⁹ 

╖ ⌂≥⁸ ꜠ⱬꜟ ─ ⌐≈™≡╙ ≢│ ⇔≡™╢⁹

ⱨ▫fiꜝfi♪│ 2001 ⌐ ⅜ ╕╡⁸ ─ ⅜ ╦╣⁸2024 ⅛╠

⅜ ╕╢ ≢№╢⁹2020 ≢fi♦כ▼►☻│⌐ ⅜ ╕∫√⁹ⱨꜝfi☻

≢╙ ⌐ ⇔≡™╢⁹ⱨꜝfi☻│ ≢│⌂ↄ⁸ ⌐⌂╢⅛╙⇔╣⌂™

≢№╢⁹ ─ ⅛╠ ╕≢│ 100 ⅛⅛╢⁹ ╩ ∆╢⅛≥℮⅛╩

≢│ ╘╠╣⌂™─≢№╢⁹ 

ⱨ▫fiꜝfi♪≢│⁸2019 ⌐ ╘≡⁸ ┼─ ─ ⅜ 37 ≤⁸ ⌂

36 ╩ ∫√⁹ⱨ▫fiꜝfi♪≢│⁸ ⌂ ⅜ ⅛∫√ ⌐ ─

⅜ ╘╠╣√↓≤⌐⌂╢⁹ ≢│ ꜠ⱬꜟ ⌐≈™≡ ─

╩ ╢√╘─ ⅜ ╦╣≡™╢⁹ⱨ▫fiꜝfi♪─ ╩ ⌐∆╢≤⁸

─ ⌐≈™≡⁸ ─ ╩ ╢ │⌂™⁹ ─ ≢ כꜟ⅜─╢╘

ꜟ≢№╢⁹↔╖ ─ ⌐ ╛ ─ ─ ⅜ ∞∫√∞╤℮⅛⁹ ≤

─ ⌐│ ⅜⅛⅛╢⁹ ⌐ ╩⇔⁸ ╩ ∆╢ ⅜№╢⁹ ⇔ ⇔

≡ↄ╣╢ ⅜№╢│∏≢№╢⁹ ─ ⅜ ⇔≡™╢╟℮⌐⁸ │

⌂ ≢│⌂™⁹ 

│⁸ ─ ─ ⌐╟∫≡⁸ ꜠ⱬꜟ ─ ─ ╩

╢ ≢№╢⁹ ↑⌐│⁸ ─ ─ ≢│⌂ↄ⁸ ≤│ ⅛⌂≥─

─ ≤ ╩ ╘╢ ⅜№╢⁹ ─ ⁸ ≢│⁸ ⌐╟∫≡

┌ↄꜞ☻◒─ ⅜ ↕╣ ↕╣≡™√⁹∕─╟℮⌂ ⅎ⅜№∫√─≢⁸ ≢│

─╟℮⌂ ⅞⌐│⌂╠⌂⅛∫√⁹ ⌐⅔™≡╙⁸ ⁸ ⌐╟∫≡

─ ─ ≤ ⅜∆∆╘╠╣√⁹ ─☻Ɑ◦ꜗꜟ◖fi♥fi♠╛⁸

─ ⱳכ♃ꜟ◘▬♩─ ╙ ⇔≡™╢⁹ ⌐≈™≡─ ↑─

─ ≤ ⅜ ╘╠╣╢⁹ 

─ ─ ⌐⁸ ╖ ─ ─ ╩ ╘⌂™╟℮⌐∆╢

⅜№╢⁹ⱨꜝfi☻│⁸ⱪꜟ♩♬►ⱶ│⁸ ∆╢ ∞↑ ∆╢ ╩ 2003 ─

┼─ ≢ ╠⅛⌐⇔≡™╢⁹ ≢╙ ⅜ⱪꜟ♩♬►ⱶ ─

https://www.amazon.co.jp/%E5%8E%9F%E5%AD%90%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%81%A8%E7%A4%BE%E4%BC%9A-%E7%B5%8C%E6%B8%88%E3%80%81%E5%AE%89%E5%85%A8%E3%80%81%E5%BB%83%E6%A3%84%E7%89%A9%E3%80%81%E6%B3%95%E5%88%B6%E5%BA%A6%E3%81%AE%E8%AA%B2%E9%A1%8C-%E5%B2%A1-%E8%8A%B3%E6%98%8E/dp/B0CYCNVBRX
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ⅎ ╩ ⇔⁸↓─ ╩ ═≡™╢  2018⁹ⱨꜝfi☻│⁸

╩ ⇔⁸ ─ ╩ ╘╢≤≤╙⌐⁸ ≢ ∆╢●ꜝ☻

─ ─ ─╖⌂╠∏⁸ ╖ ╩ ∆╢ ╙ ∫≡™╢⁹ ≢╙

─ ⅜ ╦╣≡™╢⅜⁸ ─ ⌐ ─ ╩ ╕∑⌂

™ ⅜№╢⁹╙⇔ ╕∑╢≤⁸ ─ │ ╛ ╩ ↕∑≡ ─▬ⱷ

ↄ─≢⁸╕╠┌╩☺כ │ ∆╢ ⅜ ™⁹ⱨ▫fiꜝfi♪╛☻►▼כ♦fi│

╩ ⌐ ∆╢⁹ 

II.2.8. ►ꜝfi │ ─ ⌐  

42│ ─►ꜝfi ╩ ⇔≡™╢⁹ ⌐►ꜝfi─ ╩ ∫≡⁸►ꜝfi ╩ ∆

≤⁸ ─ ⌐⁸ⱬꜟ ╡ ─ ╩⇔≡™╢ Monnet et al. 2016, 

 2024g, 9 ⁹ ─►ꜝfi│ ─ ™ ≢№╢⁹►ꜝfi ≤⇔≡⁸

⌂≥─ ╩╙≤⌐ ≤ ╩╕≤╘√╙─│⁸↓─ ─ ™

─ ≢№╢⁹ ⅜ ⅜╢≤⁸ │ 300 ⅎ╢⁹ ⌐╙►ꜝfi⅜ ↑

╪≢™╢⁹ ►ꜝfi ─ ⅜ ≢⌂↕╣√↓≤⅜№╢⅜⁸ ─ ≢ ⌐

│ ∫≡™⌂™⁹ 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

Monnet et al. (2016)⁹ 

42 ─►ꜝfi  

─ ≤─ ≢►ꜝfi ⅜ ∆╢≤ ⅎ╢ ╙™╢╟℮∞⅜⁸

∆╢≤─ │ ⌂╙─≢⁸ ⌐ ⌐⌂╣┌ ⌐│™ↄ╠≢╙№╡⁸

≤ ⅜◌◑⌐⌂╢⁹ ─ ─ ╩ ╢≤⁸1960 ⌐ⱷ◐◦◖ ─

╩ ⌐ ╢ ⅜ ↕╣⁸ ⅜ ⅎ√⁹ ●☻╙ ╩ ⌐ ╢ ╩ ∫≡

ꜟכ▼◦ ╩ ≢ ⇔⁸ ╕╣╢ ●☻╛ ⅜ ≢⅝╢╟℮⌐⌂∫√⁹ ●

☻ ─ ≤≤╙⌐⁸ ●☻ │ ⅜∫√⁹ ─ │ ≤ ─ ≢

∂╢─≢⁸ ≤│ ─ │ ™⁹ 

https://www.aec.go.jp/kettei/kettei/20180731_2.pdf
https://cea.hal.science/cea-01350727v1
https://www.amazon.co.jp/%E7%99%BA%E9%9B%BB%E7%94%A8%E5%8E%9F%E5%AD%90%E7%82%89%E3%81%AE%E9%96%8B%E7%99%BA-%E6%AD%B4%E5%8F%B2%E3%83%BB%E6%8A%80%E8%A1%93%E3%83%BB%E6%95%99%E8%A8%93-%E5%B2%A1-%E8%8A%B3%E6%98%8E-ebook/dp/B0D48ZG7GF
https://cea.hal.science/cea-01350727v1
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⌐ ⅝ↄ ⇔≡™╢ ≤│ ⌂╡⁸►ꜝfi ≤⌂▪ꜞꜝ♩☻כ○╛♄♫◌│

⌐ ⇔√ ≢ ↄ ↕╣╢─≢⁸ ─ꜞ☻◒│ ↕™⁹ │

⇔√ ►ꜝfi╩ ∫≡⁸ ╩☻ⱦכ◘ ⌐ ∆╢⁹ ↑─ │☻ⱦכ◘

≢ ⌐ ╦╣≡™╢⁹꜡ ◦▪│ ⅜ ↄ⁸ ╙ ⌐≢⅝╢─≢⁸ │

≢ ╙ ⅝™⁹ ─ │꜡◦▪⅛╠ ►ꜝfi╩ ∫≡™╢≤↓╤⅜№∫√⅜⁸꜡

◦▪─►◒ꜝ▬♫ ⁸↓╣⅜ ⌐ ≤⌂∫√⁹ ⁸ ⅜ ╩ ↕

∑≡™╢⁹1g─►ꜝfi│ 3♩fi⌐ ∆╢◄Ⱡꜟ◑כ╩ ∆╢⁹►ꜝfi│ ╙

≢№╢ II.9.3 ⁹►ꜝfi│ ─ ≢╙ ꜞ☻◒─ ≢╙⁸ ⌐≤∫≡

╟╡│╢⅛⌐ ╣√◄Ⱡꜟ◑כ ≢№╢⁹ 

II.2.9. ⌐ ─ ╩ ⅛∆═⅝ 

◄Ⱡꜟ◑כ╩ ╛ ⌐ ∆╢√╘─ │⁸ │∂╘ ≢ 2

⌐ ╦╣√  2024g⁹ ─ ⌐⅔™≡│⁸∕─ ≤ ╩

⅛∆ ⅜№╢⁹↓╣╩ ∆╢≤ ∂ ╩ ╡ ⇔⁸ ⌂ ≤ ⅜ ↕╣╢⁹

↓╣╕≢⁸ ≢│ ₁⌂ ⅜ ↕╣ ⌐ ™╠╣≡⅝√⁹∕╣╠─ ≢⁸

─ ╛ ─ ⌐ ─ ╩ ™╢ ⅜⁸ │ ─ ≤

⌂∫≡™╢⁹∕─ │⁸►ꜝfi╩ ╟ↄ ↕∑╢√╘⌐ ™╢ ≤⇔≡⁸

⅜ ╙ ⅜ ↕ↄ ⌂√╘≢№╢⁹ │ ⅜◖fiⱤ◒♩≢⁸ ⅜ ↕

ↄ⌂╢⁹↕╠⌐ │⁸ ─≤⌂ⱦfi╛ⱳfiⱪכ♃ ⅜ ≤─ ⅜ ↄ⁸

ה ה ⌐∕─ ⅜ ⅛∑√⁹ ╛ ╩ ⌐ ™╢ ╛ ●☻╛

Ⱬꜞ►ⱶ⁸№╢™│ ♫♩ꜞ►ⱶ╩ ⌐ ™╢ ╟╡⁸ ⅜ ≢ ╣≡⅔

╡⁸ ─ ╩ ⇔≡™╢⁹ ─ ╩ ℮ │⁸↓─ ╩ ⅛

∆ ⅜№╢⁹ ≤™℮ ╙ ≢│⌂™⁹ ≢ ⌐ ◄Ⱡꜟ◑כ≢ ⇔

╩ ⇔√─│⁸ ─♫♩ꜞ►ⱶ ≢ 1951 ≢№╢  2024g, 8 ⁹ 

│⁸ ╕≢ 70 ⌐╦√∫≡⁸™╤™╤⌂ ⅜ ─ ⌂ ⌐

╟∫≡ ↕╣≡⅝√⅜⁸™╕∞⌐ ⌐ ⱪꜝ☼ⱴ╩ ∂ ╘⁸ ─ ⌐

⌂ ◄Ⱡꜟ◑כ ─◄Ⱡꜟ◑כ╩ ↕∑╢↓≤⌐ ⇔≡™⌂™⁹

─ │ 1970 ⅛╠ ↕╣≡™╢⁹ ⅜⁸1991 ⌐ ⇔√

SSTR─ ≢│⁸ ╙ ╦╣≡⅔╡⁸ │ ─ 2

≤⌂∫≡™╢⁹⌂⅔⁸↓─ ─ⱪꜝ☼ⱴ ∂ ╘ ⌐≈™≡│⁸

╩ ⇔√ ⱪꜝ☼ⱴ JT-60 ─ ╩ ⇔≡ ╟ↄ

↕╣≡™╢≤ ⅎ╠╣╢⅜⁸ ◄Ⱡꜟ◑כ╩ ∆╢Ⱪꜝfi◔♇♩ ⌐≈™≡│

╛ ─ │⌂™─≢⁸∕─ ─ │ ↄ⌂™≤ ⅎ╠╣╢⁹ 

≢│⁸ ─ ╩ ≤≤╙⌐ ∆╣┌⁸ ⅜

∂╢⁹∕─ ≤ │ ─ ≢כ♃כ⸗╩ ⅛╠ ⇔ ╣∆╢↓≤≢

https://www.amazon.co.jp/%E7%99%BA%E9%9B%BB%E7%94%A8%E5%8E%9F%E5%AD%90%E7%82%89%E3%81%AE%E9%96%8B%E7%99%BA-%E6%AD%B4%E5%8F%B2%E3%83%BB%E6%8A%80%E8%A1%93%E3%83%BB%E6%95%99%E8%A8%93-%E5%B2%A1-%E8%8A%B3%E6%98%8E-ebook/dp/B0D48ZG7GF
https://www.amazon.co.jp/%E7%99%BA%E9%9B%BB%E7%94%A8%E5%8E%9F%E5%AD%90%E7%82%89%E3%81%AE%E9%96%8B%E7%99%BA-%E6%AD%B4%E5%8F%B2%E3%83%BB%E6%8A%80%E8%A1%93%E3%83%BB%E6%95%99%E8%A8%93-%E5%B2%A1-%E8%8A%B3%E6%98%8E-ebook/dp/B0D48ZG7GF
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ⅎ╢⁹ⱪꜝ☼ⱴ ─╟℮⌐⁸ ≤ ╩ ╡ ∆ ⌂ ╩ ∫≡⁸ⱪꜝ☼ⱴ

╩ ∂ ╘╢ │ ↄ⁸ ⅛╠ⱪꜝ☼ⱴ╩ ∆╢ ╙⌂™⁹SSTR─ ≤∕

─ ⅛╠│⁸ ─ ─√╘⌐│ ╩ ↕∑ ↕∑╢

⌐ ⌂ ⅜ ≢№╢↓≤⅜ ≢⅝╢⁹ ⇔⌂™≤ │ ╕╣⌂™─≢⁸

⅜ ≤ ═≡™╢╦↑≢│⌂™ 2024g, 17 ⁹√≤ⅎ┌⁸

⌐│ ╩ ⇔ ∆╢√╘─ ─ │ ™─≢⁸ │

╟╡◖fiⱤ◒♩⌂ ≢ ≢⅝╢ ⅜№╢⁹↓╣│ ╩ ↕ↄ≢⅝╢

≤⌂╢⁹⌂⅔⁸↓─ │ ╙⁸ ⱦfiכ♃ ╩ ™

╢─≢│⌂ↄ⁸ ─ ⅜ ≢№╢⁹ │ ─ ≢│⌂ↄ⁸▬

ⱡⱬכ◦ꜛfi╩ ∆╢ ⅜№╢ II.6.6 ⁹⌂⅔▬ⱡⱬכ◦ꜛfi┼─ ╩ ╘╢─

│ ≢│⌂™↑╣≥╙⁸ ╩ ╘╢√╘─ ⌂ ⅜ ∆╢↓≤⅜ ™─≢

⅜ ≢№╢⁹ ⅛╠ ╩ ∆╢ │⁸▪◌►fi♃ⱦꜞ♥▫╩

℮ ╖⅜ ≢№╢⁹ ─ GAO │ ╙ ⅜ ⇔√

⌐ ∆╢ ╩ ⇔ ⇔≡™╢⁹ 

II.2.10. ─ │  

─ ⌐│ ─ ⅜ ─ ╩ ∫≡™√⁹∕╙∕╙⁸

─ │ ≢│⌂™─≢⁸ ∕─╙─╩ ∆╢ │ ™⁹

╩ ∫≡╙╠∫≡⁸∕╣╩ ⅛⇔≡ ╛ ╩ ℮↓≤⅜⁸ ⌐╟╢ ─

≢№∫√⁹ ─ ⌐│↓╣⅜ ─ ╩ √⇔√⁹√≤ⅎ┌⁸ ─ ─

│⁸ ─ JPDR ≢⁸∕─ ה ה ה ─

│⁸∕─ ─ ⌐⅔↑╢ ─ ⌐ ⅝™ ╩ √⇔√⁹ ╙ⱨꜝfi☻╙

●☻ ─ ╩ ─ ≢ ⇔√⁹ 

⇔⅛⇔ ≢│ 1980 ⅛╠ ─ │ ∕─╙── ╩ ∫

≡™⌂™⁹∕─ │ ─ ≢│⌂ↄ⁸ ─√╘─ ─ ⌐⌂∫≡

™╢⁹ │ ─ ⅜ ™╕╕≢№╢⁹ 

≢│⁸ ⌐ ∆╢ ₁⌂ ≢ ╛ ⅜ ↕╣⁸

╛ ⁸ ⅛╠ ↕╣≡™╢⁹↓╣╠⅜⁸ ─ ⌂

╩ ⅎ╢ ⌐⌂∫≡™╢⁹ ≢│⁸ ╛ │ ╘≡ ⌂™⁹ ─

⅜∕─ ⌐ ─ ╩↕∑≡™╢∞↑≢│⁸∕─ ╩ √⇔≡™

╢≤│ ⅎ⌂™⁹↓╣│ ₁─ ─ ≢│⌂ↄ⁸ ─ ─ ≢№

╢⁹ ⌐ ╛ ╩ ⇔⁸ ─ ╩ ∆╢ ╡ ╖⅜

╘╠╣╢⁹ ≤│⁸ ╛ ─╖⌂╠∏⁸ ╩ ⇔ ≢⅝╢ ⁸ ╠╣

√ ╩ ⇔ ⌐∆╢ ⁹╢№≢≥↓─≤⌂♪כ◖ ─ ╩ ╘

╢√╘⌐⁸ ─ ⅜ ─ ⌐ ╘╠╣≡™╢  2024g, 20 ⁹ 

https://www.amazon.co.jp/%E7%99%BA%E9%9B%BB%E7%94%A8%E5%8E%9F%E5%AD%90%E7%82%89%E3%81%AE%E9%96%8B%E7%99%BA-%E6%AD%B4%E5%8F%B2%E3%83%BB%E6%8A%80%E8%A1%93%E3%83%BB%E6%95%99%E8%A8%93-%E5%B2%A1-%E8%8A%B3%E6%98%8E-ebook/dp/B0D48ZG7GF
https://www.amazon.co.jp/%E7%99%BA%E9%9B%BB%E7%94%A8%E5%8E%9F%E5%AD%90%E7%82%89%E3%81%AE%E9%96%8B%E7%99%BA-%E6%AD%B4%E5%8F%B2%E3%83%BB%E6%8A%80%E8%A1%93%E3%83%BB%E6%95%99%E8%A8%93-%E5%B2%A1-%E8%8A%B3%E6%98%8E-ebook/dp/B0D48ZG7GF
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II.2.11. ─▪◌►fi♃ⱦꜞ♥▫╩ ℮ ╖╩ 

⌐ ╠⌂™⅜⁸ ─ ╩ ═╢≤⁸ ─ ⌐│▪◌►fi♃ⱦꜞ

♥▫⅜⌂™↓≤⌐ ⅜ ↄ⁹▪◌►fi♃ⱦꜞ♥▫≤│⁸ ─ ⌐╟╢ ─ ≤⁸

∕─ ⌐ ∆╢ ─↓≤≢№╢⁹ ⌐│ ─ ─ ╩ ⇔√ ⅜⌂

™⁹ ⅜ ╩ ≤⇔≡ ℮─⅛⁸∕─ │≥℮∞∫√⅛⅜⁸ ↕╣ ⌐ ╠

⅛⌐⌂∫≡™⌂™⁹ ╠⅛⌐⇔⁸∕─ ╩ ∆╢ ╖⅜⌂™≤⁸ ⅜ ≢№∫√

≤⇔≡╙⁸ ─ ⅜ ⇔⁸ ⅜ ⌐ ∆╢⁹ 

≢│↓─ │ ─ ≢№╢⁹ │ ─ ╩ ∆╢

⅜ 4 ↔≤⌐∆═≡─ ⅛╠ ↕╣≡™╢⁹↓╣│ ≢№╢⁹↓╣⌐╟∫≡

│ ⅜ ∆╢ ╩ ≢⅝╢⁹↓─ ⌂≥╩ ⌐⁸♩Ⱨ♇◒☻↔≤⌐

⅜ ╩ ∫≡⁸ ─ ∫√↓≤╩ ⇔≡ ∆╢⁹∕╣╩╙≤⌐ ⅜ ╛

╩ ∆╢⁹ ─◄Ⱡꜟ◑כ ≢│⁸ ─ ╛ ⌂≥─

⌂≥⅜№╢⁹ ─ ╙↓─╟℮⌐⇔≡ ↕╣≡™╢⁹∕╣⅜

─ ≤ ─ ⌐ ∆╢ ╩ ⇔≡™╢⁹↓╣╠─

│⁸ ∂ ╩∆╢↓≤╩ ←─≢⁸ ⌂ ⅜∆∆╘╠╣╢  2024f⁸

2024b, p. 36ï39, Walker 2004⁹ 

─ ─ │⁸ ╩ ∫√ ⅜ ⇔⌂™≤ ╠⅛≤│⌂╠⌂™⁹⇔⅛

⇔⁸ ─ │ ─ ╩ ≈∞↑≢⁸ ─ ─╟℮⌂

─ ╩ ∆╢ ≤ ╩ ∫≡™⌂™⁹ │ ─ ⅜ ≢№╢⁹

⌐ ⅜№╢⅜♩Ⱨ♇◒☻ ⌂ ≢№╢⁹ ─ │ ╩ ╠⅛⌐∆

╢ ≢⁸ │⇔⌂™⁸ ⇔ ⇔│ ═⌂™⁹ ⌐│ ⅜ ⌂─≢⁸

─ │ ╩ ═≡™⌂™⁹ ╩⇔≡₈╟™₉≤ ═╢≤⁸ ╩ ∆╢↓≤⌐⌂

╢⁹ ⇔ ╛ ⌐ ∆╢─│ ╛ ─ ≢№╢⁹ │↓─♅▼♇◒ ⅜

⇔≡™╢⁹ ─ │ ⌐ ⇔≡™╢⁹↓╣│ ≢⁸ ⌂

≢№╢⁹ 

─ ─ ─ ≢│⁸ⱨꜝfi☻ ─₈ ─

◖☻♩₉≤ ⇔√ ⅜№╢⁹ ╙ ↕╣≡™╢⁹400 №╡⁸ ─◖ⱷfi

♩╙ ⌐ ∫≡™╢⁹ Cour des comptes 2012⁹↓─ ⌐│⁸ⱨꜝfi☻─

≤ ─ ⅜╕≤╘╠╣⁸ ≤⇔≡⁸∕─ ╩ ⌐ ⅛∆↓≤⅜╢╟℮⌐⌂∫≡

™╢⁹ⱨꜝfi☻─ │ ⌐ ⇔≡™╢⁹ ╛ ─ ╩ ∆╢⌐│↓─

╒℮⅜ ≢№╢⁹ ─ │ ≢№╢⁹ 

≢│⁸ ╛ ≢ ╛ ╩ ╘╢≤ ⅎ╢ ₁⅜ ™╟℮∞⅜⁸

↓╣≢│ ╛ ╩ ⅛∑∏⁸ ⌂ ⌐⌂╠⌂™⁹ ≢ ╘╢≤ ⅎ╢≤⁸

⅜ ⌐⌂∫≡⇔╕℮⁹ ⁸ ≤ │☿♇♩≢№╢⁹√≤ⅎ┌⁸ ≢ ╘╢─⅜╟

™≤ ⅎ≡™╢─≢⁸ ⌐ ↕╣≡⁸ ╛ ⁸ ─ ⅜

https://ieei.or.jp/2024/10/oka_20241003/
https://cigs.canon/videos/20240329_8018.html
https://www.gao.gov/assets/knis11112004.pdf
https://www.ccomptes.fr/sites/default/files/EzPublish/thematic_public_report_costs_nuclear_%20power_sector_012012.pdf
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⌐ ™ ⌐ ╕∫≡⇔╕∫√─≢│ ⅛╤℮⅛⁹ ╛ │ ╩ ∫≡™≡

╩ ═╢∞↑≢№╢⁹ ≢ ⌂ ⅜ ⌂ ╩ ™≡⁸ ─

╛ ─ ─ ≢ ╩ ╘╟℮≤∆╢≤⁸ ⁸≤ↄ⌐ ╩ ≈ ─

⅜№™╕™⌐⌂╢⁹ ⌐│ ⌂ ⅜ ™⅜⁸∕─ ╩ ⅛∑⌂™⁹ 

⅜ ─ ⌐ ⇔⁸ │ ⌐ ⇔⁸ ⅜ ™─≢⁸ ≤

◖☻♩≤ ⅜ ╖№⅜╢⁹ │▬ⱡⱬכ◦ꜛfi─ ∞⅜⁸ ₁⌂

╩│∂╘≤⇔≡ ─ │ ≢№╢⁹ ─∕╣∙╣─ ⅜ ∆╢ ≤∕─

╩ ╠⅛⌐∆╢▪◌►fi♃ⱦꜞ♥▫─ ╖⅜⁸ ─ ≤⇔≡ ≢№╢⁹ ≢│↓

╣⅜⌂™√╘⌐⁸ ╛ ⌐╟╢ ─ ≤ ┼─ ⅜ ↕╣⁸ ⁸ ─

⁸ ⌂≥╩ ∂≡™╢⁹ ⌐⅔↑╢ ⁸ ⌂≥─ ⁸↕

╠⌐│ ─◖ⱷ ≤ ─ ⌂≥╙⁸ ─ ─▪◌►fi♃ⱦꜞ♥▫─

⅛╠ ∂╢ ⌂ ≢│⌂⅛╤℮⅛⁹ ─ │ ⅜╡≢⁸ ⌂ ™ ╩

↔∑√⅛╙⇔╣⌂™⅜⁸ ™ ⌐ ™ ─ ╩ ∑≡™╢∞╤℮⅛⁹ 

II.2.12. ⸗☺ꜙכꜟ SMR  

─ ─ ≤⇔≡│⁸ ╙ ⌂─│↓╣╕≢╙ ─№╢ 100 kW

╩ ⅎ╢ ─ ≢№╡⁸∕─ ╩ ╘√ ╡√№ꜟכꜙ☺⸗⁹1╢№≢

30 kW ─ ╩ ∆╢ ≢№╢ ꜟכꜙ☺⸗ SMR ┼─ ╙№╢⅜⁸

⌐│ ─ ╩ ⇔≡ ─ ⌐ ⇔≡⅝√ II.2.10 ⁹SMR─

◖☻♩⅜ ↄ⌂╢≤∆╣┌⁸ ╩∆╢↓≤⅜ ≢№╢─╖⌂╠∏⁸√≤ⅎ┌

─ ∞↑≢ ╩ ↕∑╢≤™∫√ ─ ╙ ⌐⌂╢⁹ 

SMR─ ⌐│⁸ ≤⇔≡ ⅜ ╢⁹ כⱤ꞉הꜟכ◔☻כꜙ♬⁸│≢ ⅜ꜚ

♃ ≢ ╘≡™√ 7.7 kW─ SMR₈♬ꜙהꜟכ◔☻כⱤ꞉₉6ꜟכꜙ☺⸗הכ ⅛╠

⌂╢ VOYGR-6ⱪ꜡☺▼◒♩⅜⁸ ─ ↕⅛╠ 2023 11 ⌐ ↕╣√

 2023 ⁹↓─ⱪ꜡☺▼◒♩│⁸ ◄Ⱡꜟ◑כ ⅛╠─ ╩ ↑⁸▪▬♄ⱱ

≢─ ╩ ⇔≡™√⅜⁸◖☻♩ ╛ ─ ⌐╟╡⁸ ⅜ ≤

↕╣√⁹ 

ꜟכ◔☻כꜙ♬─↓ ─ │⁸SMR─ ⅜₈ ─ ◖☻♩₉⅛╠₈ ─

ה ◖☻♩₉┼≤ ⇔ↄ ╦╣╢ⱨ▼כ☼⌐ ⇔√↓≤╩ ⇔≡™╢⁹ ≢⁸↓╣

╩ ≤⇔√ √⌂ ⅝╙ ╘≡™╢⁹◌♫♄≢│ GE כ☺♫◄ה▪ꜞ◒ꜙ♬ה ─

₈BWRX-300₉⅜⁸ ─ ╩ⱬכ☻⌐∆╢↓≤≢ ─ ╩ ⇔⁸2020

─ ⌐ ↑≡ ─ ⌂ ⌐ ∫√ Darlington New Nuclear 

Project 2026 ⁹SMR─ ⌐│⁸ ⌂╢ ∞↑≢⌂ↄ⁸◘ⱪꜝ▬♅▼כfi─

╛⁸ First-of-a-Kind FOAK ─ ◖☻♩╩™⅛⌐ ≢ ∆╢⅛⅜⁸

⌂╢ ≤⌂∫≡™╢⁹ 

https://www.jaif.or.jp/journal/oversea/20425.html
https://www.cnsc-ccsn.gc.ca/eng/reactors/new-reactor-power-plant-projects/new-reactor-power-plant-facilities/darlington-new-nuclear-project/
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─ SMR ┼─ │⁸ ≢ ⇔≡™╢ ─√╘─

─ ╙№╡⁸ ─ ╙ ╘╠╣╟℮⁹ 

II.2.13. ─√╘─  

⌐≈™≡│⁸ ⌐⌂∫≡ ≢ ⌐ ╩ ╢ ⅝⅜ ≡™╢⁹►◒ꜝ▬

♫ ╛ ─ ꜞ☻◒⌐ ℮◄Ⱡꜟ◑כ ┼─ ⁸∕⇔≡ ─

⌂ ≤⇔≡─ ⅜∕─ ⌐№╢⁹↓℮⇔√ ⌂ ≤ ∆╢↓≤│⁸

─ ╩ ⌐ ╘╢℮ⅎ≢╙ ≢№╢⁹ 

⌐ ∆╢ ─ ≤⇔≡│⁸ ╩ ∆╢ ≢ ╩ ←

⅜№╡⁸╕√ ─ ╩ ∫√ IAEA ─ ⅜№∫√⁹

⌐╙ ↄ─ ⅜№╢ 2023, 3ï4  

─ ─ ─ ⌐≈™≡│⁸ ─ ◦fi◒♃fi◒≢№╢▪

♩ꜝfi♥▫♇◒ה◌►fi◦ꜟ ⅜ ⌐╕≤╘≡™╢ Bowen 2023⁹

│ ─6≈─ ⌐╦√∫≡⁸ ⅜ ⇔≡ ╡ ╗═⅝≤∆╢⁹ 

Å  ─ ⁹ 

Å  ─ ה ⌐ ∆╢ ⁹ 

Å ◘▬◒ꜟ  ─ ה ⌐ ∆╢ ⁹ 

Å   ה ה ─ⱷꜞ♇♩┼─ ─ ⁹ 

Å  ─ ⅔╟┘ ⁹ 

Å ─  ─ ⌂ ≤ ⁹ 

2025 ⁸↓╣╠─ │ ⌂ ╩ ™ ╘≡™╢⁹≤ↄ⌐ ≢│⁸

꜡◦▪┼─ ╩ ⇔⁸ ◌♫♄─ 5 ◌ ⌐╟╢ ◘ⱪꜝ▬♅▼כfi─

⌐ ↑√ ╛ ─ ╡ ╖⅜ ╖ ╘√⁹↓╣│⁸ ≢│ ⌂

ה ─ ╩⁸ ⌐╟∫≡ ∆╢ ⌂ ⅝≢№╢⁹╕√⁸IAEA ⅜

∆╢ ─ ─ ה ▬♬◦▪♥▫Ⱪ Nuclear Harmonization and 

Standardization Initiative NHSI ╙⁸2025ï26 ─ Phase II⌐⅔™≡⁸ ┼ ⇔≈≈

№╢⁹ ─ ⌐╟∫≡ ∂√ ╛ ─ ≤™℮ ⌐ ⇔⁸ ≢│

₈ ₉─ ╩ ⅎ⁸◘ⱪꜝ▬♅▼כfi─ ה ─ ≤™∫√₈ ה

─ ₉┼≤⁸ ─ ⅜ ⅝ↄ ⇔≡™╢⁹ 

⌐╦√╡ ≢ ⅜ ⇔≡™√ ≢⁸ ⁸◘ⱪꜝ▬♅▼כfi╛

⁸ ─ ⅜ ─ ≤⌂∫≡™╢⁹ ─ ⌐ ⅎ⁸

─☻כ♁ꜞ╢╟⌐ ≤ ⅜⁸ ─ ─ ╩ ∫≡™╢⁹ 

II.3.  ─ ≤▬fiⱨꜝ─  

─ │™╕⌂⅔ ⌐╟∫≡ ⅎ╠╣≡⅔╡⁸∕─ ⅛≈ ⌂

http://www.aec.go.jp/jicst/NC/about/hakusho/hakusho2023/zentai.pdf
https://www.atlanticcouncil.org/wp-content/uploads/2023/08/The-Global-Future-of-Nuclear-Energy-1.pdf
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│⁸ ≤ ─ ≢№╢⁹2024 ≢╙⁸ ─ ◄Ⱡꜟ◑כ

─ 8 ╩ ⅜ ∫√⁹∕─ ⌐⅔™≡ │ ⅜ 9 ⌐ ⇔⁸ⱱ

ꜟⱶ☼ ╛ⱴꜝ♇◌ ╩♩ⱳ▬fi◒כꜛ♅√∫™≥ ⇔≡ ↕╣╢⁹20264

─ⱱꜟⱶ☼ │⁸↓─ ╩ ─ ≤⇔≡ ╘≡ ↕∑√⁹ ●☻╛

⌐≈™≡│ ─ ⅜ ⌐ ╪≢™╢╙──⁸CO2 ⅛╠ ⇔≡◄Ⱡ

כ◑ꜟ ⅔╟┘ ╩ ╘╢ ─ │⁸ ─ ╛ ╩

⌐⇔⁸ ─ ╩ ╠ ⇔≈≈№╢⁹ 

─ ╩ ╗ │⁸ ⌐≤≥╕╠⌂™⁹ ≢│⁸

─ ⁸ ─ ⅜ ⌐ ≤⌂∫≡⅔╡⁸ │ ⇔⁸

─ ⅜ ⇔≡™╢⁹≤╡╦↑ ⌐≈™≡│⁸₈ ╩ ⇔≈≈

╩ ∆╢₉≤™℮ ⅜⁸ ה ה ⌂≥─ ◘ⱪꜝ▬ꜘכ⌐

⇔⁸ ≤ ╩ ⌐ ╘╢ ⇔√◦◓♫ꜟ╩ ⇔≡™╢⁹↓℮⇔√◘ⱪꜝ▬♅▼כfi

│⁸ ╦╣╣┌ ⌐10 ╩ ∆╢ ╙ ↄ⁸ ⁸ ≢│∕─

⌂ ⅜ ╕╡≈≈№╢⁹ 

≢│⁸╕∏ⱱꜟⱶ☼ ≤™℮ ⌐ ⇔⁸ ╩ ⇔ ╩

∆═⅝↓≤╩ ∆╢ II.3.1⁹ ™≢⁸╟╡ ⅛≈ ⌂ ♃כ♦⁸╠⅛

╩ ⇔≈≈ ╩ ℮⁹╕∏ ─ ≤ ─ ╩ ⇔ II.3.2

⁸CO2 ⅜ ╛ ⌐ ⅎ╢ ╩ ∂╢ II.3.3⁹ ™≡⁸

▬fiⱨꜝ ─ II.3.4⁸ 7 ◄Ⱡꜟ◑כ ⅔╟┘OCCTO ◦♫ꜞ

○⅜ ⅎ╢ II.3.5⁸ ◘ⱪꜝ▬♅▼כfi ─ II.3.6╩

∆╢⁹↕╠⌐⁸ ⁸ fi⁸ꜛ◦◒כ○ ⌂≥⁸

↕╣√ ⅜⁸ ─ ╩ ≤⇔≡ ⇔ⅎ≡™⌂™ ╩ ∂

╢ II.3.7⁹ 

II.3.1. ⱱꜟⱶ☼ ≢│ ╩ ⇔ ─ ╩ 

20265 ⁸ⱱꜟⱶ☼ ─ ─ ⅜ ™≡™╢⁹↓╣│ ─ ─

◄Ⱡꜟ◑כ ≤⌂╡⁸↕╠⌐│ ─ ⌐ ∆╢ ∆╠№╢⁹

─ ╩ ⇔≡⅝√ ─◄Ⱡꜟ◑כ │ ⌐ ⇔√⁹ ╩

⌐ ⅎ╢ ╩ ⌐ ╘⁸ ⅔╟┘ ⌐╟╢◄Ⱡꜟ◑כ ─ ה

╩ ∆═⅝≢№╢⁹ 

│ ─ 95≤ ●☻─ 1 ╩ ⌐ ⇔≡⅝√⅜⁸∕─╒≤╪≥│ⱱꜟⱶ

☼ ≢№∫√⁹∆≢⌐ ╖ ⇔│1⅛ ╡ ∫≡™╢⁹▬ꜝfi│⁸ ⌂ ≤

⇔™ ╩ ⇔≡⁸Ⱶ◘▬ꜟ╛♪꜡כfi⌐╟╢ ≤™℮ ╩ ⇔

≡⅝√⁹↓╣│ ⌂ ⌐╙ ⅎ≡⅝√⁹ ⌐ ⅜ ⇔≡╙⁸ │ ⌂╕

╕≢№╡⁸╕√™≈ ↕╣╢⅛ ⅛╠⌂™⁹ 
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∞↑≢⌂ↄ ⁸⌂⅛╪∏ↄ▪☺▪⅜ ⌂ ╩ ↑╢⁹ │ ─

─ 3 ╩ ╘╢⅜⁸∕─ 8 │▪☺▪ ↑≢№╢√╘∞⁹ ╟╡ ─ ⌂

™▪☺▪ ≢│∆≢⌐ ⅜ ⅝⁸●♁ꜞfi☻♃fi♪⌐ ⅜≢⅝⁸ ─

⌂≥╙ ╕∫≡™╢⁹ │⁸ ┼─◘ⱪꜝ▬♅▼כfi┼─ ╙ ⇔≡

╝ↄ∞╤℮⁹ 

◄Ⱡꜟ◑כ │19737 ⁸10⌐ 4 ⅜ ⇔ 1 ○▬ꜟ◦ꜛ♇◒

⅜ ╕╢ ⅛ ⌐⁸ ≤◄Ⱡꜟ◑כ─ ╩ ≤⇔≡ ↕╣√⁹≤↓╤⅜2020

10 ⁸ ⅜ 2050CO2♀꜡╩ →≡ ⁸ ╩ ≤∆╢ ⌐ ⇔≡

⇔╕∫√⁹∕─ ⁸ ─ ⅜ ╘≡ ™≤™℮ ⌂ ⅜√┘√┘ ↕╣

⌂⅜╠╙⁸ ╠─ ╙ √╣∏ ↕╣≡⅝√⁹↓╣│ ─ ⌐ ╦╢ ≢№╢⁹ 

1973 ⁸ │◄Ⱡꜟ◑כ ─ ⌐75╩ ⌐ ⇔≡™√⁹∕⇔≡ ◦ꜛ

♇◒─ ⅛╠⁸™╕≢│ 35⁸ 24⁸●☻21≤Ᵽꜝfi☻│ ⇔√⁹∞⅜

⌐≈™≡│⁸ ⌂ ⅜ ↕╣≡™√⁹™╕ │ⱱꜟⱶ☼ ⅛╠─

⌐ ⇔≡™╢⅜⁸ ⅜≥↓╕≢ ≢⅝╢⅛│╕∫√ↄ ≢⅝⌂™⁹ ╩

ⅎ╟℮≤⇔≡╙ ∂ ╩ ⅎ╢ ≤─ ⌐⌂╢⁹ ⅎ≡⁸ ∆╢♃fi◌כ⅜ ╡

⌂™⁸ ╖ ⇔ ⅜ ╡⌂™⁸ ─ ⅜ ─ ⌐ ╦⌂™⁸≤™∫√ ⅜ ∂

≡ↄ╢⁹ 

│ ╠⅛≢№╢⁹ ⅛╠ ╡ ╪≢⅔⅛⌂™≤⁸⌐╦⅛⌐ ╩ ∆╢↓≤

│ ≢│⌂™⁹ ⁸ ⅛╠─ ⅜ ∆╢≤⇔≡╙⁸ │ ⅛╠─ ╩

⇔⁸ ╩ ╠⌡┌⌂╠⌂™⁹ ⌂ │⁸ ▪ⱷꜞ◌ ≢№╢⁹ ─

─ ⌐╟∫≡⁸ ⌐ ∆╢ ⌐ ⇔√⁹ ⁸◌♫♄⁸Ⱪꜝ☺ꜟ

─3⅛ ∞↑≢2023⌐│ 3200Ᵽ꜠ꜟ╩ ⇔≡™╢⁹ ─ │ 334

Ᵽ꜠ꜟ≢№╡⁸∕─ ≢╙↓─ ⅛╠ ∆╣┌⁸ ─ ⌐⌂╢⁹ 

│ ●☻⌐≈™≡│↓─ ⅜≢⅝≡™√⁹∆⌂╦∟⁸ ─╙≤⁸●☻

─ ⌐ ⇔⁸ ⌐ ∂≡ ─●☻╩ ─ ↑ ╢ ╩ ╪∞⁹╕√

⌐⅔™≡│⁸ ⌐╦√╢ ╩ ⇔√⁹↓─√╘⁸ ─ ⌐⅔™≡╙⁸

⌂ ⌐ ╢ │⌂™⁹↓╣╩⅔ ≤⇔≡⁸ ⌐≈™≡╙ ─ ╩ ╢

═⅝≢№╢⁹ 

◄Ⱡꜟ◑כ ─ ╙ ╠⌡┌⌂╠⌂™⁹ ≤●☻─ ≤⇔≡│⁸ ─

╩ ←↓≤│╙∟╤╪─↓≤⁸ ╩ⱨꜟ ∆═⅝≢№╢⁹ ⌐╙⁸ ╩

⇔≡⅔↑┌⁸ ⌐│ ⅝ ⇔⌐╟∫≡ ╩ ≢⅝⁸ ⌐│ ╩

⌐ ≈↓≤⅜≢⅝╢⁹ 

≤↓╤⅜↓↓ ⁸ │ ─√╘≤⇔≡⁸ ╛ ─ ╩ ∆╢╟℮⌂

┌⅛╡╩ ⇔≡⅝√⁹≤ↄ⌐ ⌂─│20264 ⅛╠ ↕╣√

GX-ETS≢№╢ II.1.9⁹↓╣│ 400─ ⌐ ╩ ⇔⁸

∕╣╩ ⅎ╢ ⌐ ⌂™⇔ ⅛╠─ ╩ ↑╢╙─∞⁹ ─
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↓∕ ∞⅜⁸ │CO2─ ≢№╢⁹ ─ ⅜2013≢

203046 ⁸204073 ⁸2050100 ≤™℮ ⌂ ⌐ ↕╣≡™╢ ≢⁸

⅛⅛╢ ⅜ ↕╣╣┌⁸ │⁸™≈ ╩ ⌐ ╠↕╣⁸ ─

╩ ⌂ↄ↕╣╢⅛ ⅛╠⌂™⁹ 

↓─ ⅜ ↕╣⌂↑╣┌⁸ │ ╩ ↑√─╙ ≢⁸ ₁⌐ ↕╣

╢∞╤℮⁹ ─ ╙ ↕╣⁸ │ ┼─ ╛ ⌂ ─ ╩∆╢

╩ ℮⁹ ⁸⌂⅛╪∏ↄ │⁸ ≤ ≤™℮ ⌂ ╩

⅛╠ ™⁸◄Ⱡꜟ◑כ─ ≤™℮◄Ⱡꜟ◑כ ─ ⌐ ⌐ ∆╢╙

─∞⁹ 

│╙≤╟╡⁸ ⁸ ⌂≥─◄Ⱡꜟ◑כ ⌐⅔™≡╙⁸

│⅔╤⅛⁸ ─ ∆╠ ⅎ╠╣╢╟℮⌐⌂╢∞╤℮⁹↓╣╠─

⅜ ⅎ≡⅝√™ↄ≈╙─ ≢ │ ∆╢⁹ 

─◄Ⱡꜟ◑כ │ ◄Ⱡ ╩ →⁸2020 ≢ ─ 1 ⌐ ⅞⌂

⅛∫√ ה ╩2040⌐│3 ⅛╠4 ⌐∆╢≤™℮⁹∞⅜ ∑─ ◄Ⱡ

╩ ∆╣┌⁸ ⇔ ⅞√≤⅝│ ╩ ≡╢↓≤⌐⌂╡⁸∕╣╩ ↑╢√╘≤⇔≡

╩ ⇔√╡ ╩ ∆╢⌂≥∆╣┌⁸↕╠⌐◖☻♩⅜ ╗ II.4⁹↓╣│

◖☻♩≤ ┌╣╢⁹↓╣╩ ∆╢≤⁸ ⌐╟╣┌ ◖☻♩│ kWh

№√╡30 ≤⌂╢⁹ ─ ╛ ≢№╣┌10 ≢№╢⅛╠⁸3

⌐╙⌂╢⁹↓╣≢│ │ ⇔⁸ │ ∆╢⁹ │ fiכꜞ◓₈╡╟⌐ ₉

∆╢≤ ⅎ ↑≡⅝√⅜⁸ ⌂≥∆╢│∏⅜⌂™⁹ 

◄Ⱡꜟ◑כ ⌐│⁸ ≤ ─2≈─ ⅜№╢⁹ ⌂≥≢ ─ ⅜

↓╢ ┼─ ⅎ│╗╤╪ ≢№╢⁹↓╣⌐ ⅎ≡⁸ ⌐│⁸ ⌂◄Ⱡꜟ◑כ

╩ ∑⌡┌⌂╠⌂™⁹∕╣⅜ ™ ⁸ ⁸└™≡│ ⁸ ⌐ ⇔⁸

⌐│ ─ ⌐ ∆╢⅛╠≢№╢⁹ ה │↓╣⌐ ∆╢⁹ │₈

≢ ⌂₉◄Ⱡꜟ◑כ╩ ∆≤ ≢ ═√⁹∕─ ╛ ⇔⁹∞⅜ ╩

∆╢≤™℮ ─◄Ⱡꜟ◑כ │⁸™╕∞ ─≤⅝⅛╠ ╠ ╦∫≡™⌂™⁹ 

↕≡⁸™╕ ─ ╩ ⅝ↄ ⅎ≈≈№╢ ≢№╢⅜⁸↓╣│ ╩ ⅝

ↄ ⅎ≈≈№╢AI ─ ≢ ⅝√⁹AI│ ─ ≢№╢─╖⌂╠∏⁸ ⌐

⅔™≡╙ ╩ ∆╢√╘─ ⌐ ⌂ ≢№╢⁹∕⇔≡⁸∕╣⅜ ♃כ♦╢∆

☿fi♃כ─ ╛ ─√╘⌐│ ⌂ ╩ ≤∆╢⁹ 

↓─ ╩ ⇔√ │⁸2025 11 ⌐ ↕╣√₈ ₉⌐⅔™≡⁸

≢ ⌂ ⌐╟∫≡◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ⇔⁸ ≡AI╩│∂╘ ≢ ⇔⁸

≤ ⌐⅔™≡ ╩ ∆╢≤⇔≡™╢⁹ 

│™╕ ─4 ─ ╩ ⇔≡™╢⅜⁸ 10╒≥≢↕╠⌐ 1≈ ─

⅜ ⅎ╢ ╖≤↕╣╢⁹∕─ │ ⌂ ●☻ ≢ ╦╣╢↓≤⌐⌂╢⁹

≢ │⁸1 ≢5000kW╙─ ╩ ⇔≡™╢⁹↓╣│ ─
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─ ⌐ ∆╢⁹ ⅜ ╙⅛↑≡ ⇔≡⅝√─≤ ∂∞↑─ ╩

│ ⇔≡™╢ ≢№╢⁹ ≤™℮≤ ◄Ⱡ─ ┌⅛╡⅜ ↕╣╢⅜⁸∂≈

│ ╛ ●☻⌂≥№╠╝╢◄Ⱡꜟ◑כ─ ╩ ⇔≡ ╘≡™╢⁹∕⇔≡ ─

⌂⅔6 ╩ ╘╢ │™╕╙ ⌂ ™≢ ⅜ ™≡™╢⁹ 

│ ●☻≢⁸ │ ≢⁸ ≢ ⌂ ╩ ⌐ ∆╢↓≤≢AI

⌐ ≤℮≤⇔≡™╢⁹ ╙ ⌐⅔™≡⁸◄Ⱡꜟ◑כ╩ ≤⇔≡ ↑⁸

≢ ⌂ ╩ ∆═⅝∞⁹ 10 ≢AI─√╘⌐ ╩ ╛∆⌐│⁸

╙ ⌐ ╢╒⅛⌂™⁹ ╩ ╓∆ ╩ ↑╣┌⁸ │ ⇔ ⇔⁸

│AI ⌐≤∫≡ ≤⌂╡⁸ ⌐ ↑╢⁹ 

≢⁸™╕ ⅜ fi≤│⁸ꜛ◦כⱡⱬ▬הfiכꜞ◓╢™≡™ ╛ ⌐╟╢

⌐╟∫≡⁸CO2╩ ⇔⌂™◄Ⱡꜟ◑כ ╩ ∆╢≤™℮╙─∞⁹∞⅜ │

◄Ⱡ⌂≥ ⌂ ┌⅛╡≢⁸ ⅜ ╣╣┌ ≢⅝⌂™⁹∕╙∕╙◄Ⱡꜟ◑כ

⌐⅔↑╢▬ⱡⱬכ◦ꜛfi│⁸ ⇔√ ≢№╢ ╛ ≤ ∆╢√╘⁸

─Ɫכ♪ꜟ⅜ ™⁹∕╣╟╡╙⁸◄Ⱡꜟ◑כ ⌐≈™≡│ ╩ ⌐∆≢⌐

⇔√ ≢ ⅛≈ ⌐ ⇔√℮ⅎ≢⁸AI ─◄Ⱡꜟ◑כ ─▬ⱡⱬכ◦

ꜛfi╩ ∆ ⅜ ≢№╢⁹↓╣⅜◄Ⱡꜟ◑כ≤▬ⱡⱬכ◦ꜛfi─№╢═⅝ ∞⁹ 

⅜ ⌐№╢⅜╝ⅎ⌐ ∟⌐ ⅜ ∞≤™℮ ╙ ≢№╢⁹ ╛

⌂≥─ ─ │ ⌐ ↕╣≡⅔╠∏ I.2.2⁸ ⌂ ╩∆╢◦Ⱶꜙ

│fiꜛ◦כ꜠ ─ ∆╠≢⅝⌂™ I.2.5⁹ ⌐│ ─ ⅜ ≤↕╣

╢⅜⁸ ⌐│ │™╕ ─☻●ה ╩ ╡ →≡⅔╡⁸╕√ ╩ ∆╢ │

⌐ ⌐ ╩ ∫≡™╢⁹↓─ ≢⁸ ⌐ ⅜2050⌐CO2╩♀꜡⌐⇔≡╙⁸∕╣

⌐╟∫≡ ⅜╢ │∑™−™0.006⌐ ⅞⌂™ I.2.11⁹ 

▬◑ꜞ☻─ ⌐⁸1911│ꜟ♅כꜗ♅ ⌐ ∆╢≤⁸ ─ ─

╩ ⅛╠ ┼ ∆╢ ╩ ⇔√⁹ ▬◑ꜞ☻│ ╩ ⌐ ⇔≡™

√⅜⁸ │ ≢│╒≤╪≥ ╣⌂⅛∫√√╘⁸ ─ ⅜ ↕╣√⁹↓╣⌐

⁸₈│ꜟ♅כꜗ♅≡⇔ ─ ≤ │⁸ ─ ⌐⁸∕⇔≡ ─ ⌐─╖

∆╢₉≤─ ╩ ═√54⁹ │↓╣╩ ⇔≡™∫√⁹∆⌂╦∟Ɑꜟ◦ꜗ⌐ ⅎ⁸

⁸ ⁸▬fi♪Ⱡ◦▪⌂≥ ⅛╠ ╩ ∆╢ ╩ ⇔√⁹↓℮⇔≡

─ ⌐╟∫≡ ─◄Ⱡꜟ◑כ ╩ ⇔√─≢№╢⁹ 

─ ╩ ∆╢ ≢ ⌐ ⇔≡⅝√ ─◄Ⱡꜟ◑כ │ ⇔

√⁹ ─ ≤ ╩ ╢√╘⌐│⁸◄Ⱡꜟ◑כ ╩ ─ ⌐ ⅎ⌂⅔⇔⁸

─ ⌂ ≤ ─ ╩ ←═⅝≢№╢⁹₈ ◄Ⱡ ⌐╟

╢◄Ⱡꜟ◑כ ₉≢│ │ ⇔ ⌐ ≤⌂╢⁹ ─ ⁸

─ ⁸ ─ ─ ≈─꜠ⱬꜟ─ ⌐╟∫≡ ≢ ⌂ ╩ ∆

╢↓≤⅜◄Ⱡꜟ◑כ ─ ≢№╢⁹ 

 
54 ñSafety and certainty in oil lie in variety, and variety alone.ò 
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II.3.2. ─ ─  

│ ─╒╓ ╩ ⌐ ∫≡™╢ 43⁹↓─℮∟⁸ │ ⅜

90 ⌐ ⇔≡™╢⁹ 

 
 

 

 
 

 

 

◄Ⱡꜟ◑כ

2022b⁹ 

 

43 ─

 

↓─ ▪fi≤▪ꜝⱦꜝ▬⁸│⌐♩כꜟ ⌐ ╕╣√ⱱꜟⱶ☼ ⁸ⱴ꜠כ◦▪─ⱴ

ꜝ♇◌ √╕ⱳ▬fi♩⅜№╡⁸◒כꜛ♅─≤⌂ ⌐⌂∫≡ ⅜ ↕╣╢╟℮⌐⌂

∫√ ─ ╙ ∆╢ 44⁹↓╣╠─ ⅜ ⌐ ⅎ⌂ↄ⌂╢≤⁸ ─

│ ⌐ ∆╢↓≤⌐⌂╢⁹ ─ │ ⌐№╢╙──⁸™╕⌂⅔ ─

◄Ⱡꜟ◑כ─ 3 ─ 1 ╩ ╘≡⅔╡⁸ ╛ ה ⌂≥─ ≤⇔

≡⁸╕√ ⌐⅔↑╢Ⱳ▬ꜝכ ─√╘⌐ ↕╣≡™╢⁹ ⅜ ⅎ╢≤√∟╕∟

─ ⌐ ⌂ ⅜ ╢⁹ ●

☻≤ │⁸ ─╟℮⌂ ┼─ │⌂

ↄ⁸○כ☻♩ꜝꜞ▪⌂≥ ─ ⅛╠

⌐ ↕╣≡™╢⁹ 

 

 
 

 
 

2023⁹ 

 

44 ⅛╠ ה ●☻╩ כ◦┬

 fiכ꜠

II.3.3. CO2 ⌐╟╢ ─  

↓╣╠ ╩ ⇔≡ ∆╢√╘─ ─◄Ⱡꜟ◑כ ⌐≈™≡─ ╡ ╖≤

⇔≡│⁸ ה ╙≡™≈⌐╣∏™─☻●ה ⌐ ↕╣√ ⅛╠─ ⇔

√ ╩ ∆═ↄ⁸1) ─ ₁⅛╠─ ╩ ╛∆≤™∫√ ─ ⁸2) 

≤─ ⌂ ה ⌂≥─ ╩ ∆╢≤™∫√ ─ ⁸3) 

☻●ה ה ⌂≥─ ┼ ⇔≡ ╩ ∆╢↓≤⁸⌂≥⅜ ╠╣≡⅝√⁹╕√⁸

https://www.enecho.meti.go.jp/about/pamphlet/pdf/energy_in_japan2022.pdf
https://www.jaero.or.jp/sogo/detail/cat-01-05.html
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⌐≈™≡│ ⌐╟∫≡200 ─ ⅜⌂↕╣≡™╢ ◄Ⱡꜟ◑כ 2020⁹ 

∕─ ≢⁸ ⁸ ─ ⌐╟╢LNG │ ⌐ ∆╢ ⇔≤⌂∫≡

™╢ 45⁹╙≤╟╡⁸ ┼─◄Ⱡꜟ◑כ ╩ ↕∑╢√╘⌐│⁸ ⅜ 15

⁸20≤™∫√LNG ─ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

 
 

 

 
 

◄Ⱡꜟ◑כ

2023a⁹ 2021 ⁹ 

 

45 ה ה

─ ⅜

≢ ─LNG  

╩ ⇔≡™⌂™ ⁸ ≢─ ⌂≥≢ ⌐LNG ⅜ ⇔√ ⌐

│⁸☻ⱳ♇♩ ≢ ⌂ ╩ ╡ ∆↓≤⌐⌂╢⅜⁸↓╣│ ⅜ ⇔ↄ ∆╢─

╖⌂╠∏⁸ ─ ⌐│ ∆╠≢⅝⌂ↄ⌂╢⁹20222 ─꜡◦▪─►◒ꜝ▬♫

⁸EU│꜡◦▪⅛╠─●☻ ╩ ⇔⁸LNG─ ⌐ ╡ ⅎ√⁹↓─ ⁸ ─

LNG │ ⇔⁸☻ⱳ♇♩ ─ │ ⇔√⁹◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ  

2023a│⁸ ╙↓─ ⅜ ⌂ↄ≤╙2025↔╤╕≢│ ∆╢≤⇔≡™╢⁹ 

46│⁸ 10─ ─ LNGה☻● ≢№╢⁹ Ɽ▬ⱪꜝ▬fi≢

↕╣≡™╢ ⱫfiꜞכⱢⱩ HH │ ≢ ⇔≡™╢⁹↓╣⌐ ⇔≡☻ⱳ♇♩

│™∏╣╙ ⅝ↄ ⇔≡™╢ ─TTF⁸ ─JKM⁸JOGMEC☻ⱳ♇♩ ⁹ ─

⌂LNG ⅜☻ⱳ♇♩╒≥ ⌐ ⇔≡™⌂™─│⁸ ⅜ ⇔√⅔⅛

→∞∫√⁹↓╣ ─ 2019ï20⌂≥ ≢│☻ⱳ♇♩ ─ ⅜ ≤⌂╢ ⅜№

∫√⅜⁸☻ⱳ♇♩ │™↨≤™℮≤⅝─ ─ ⅜ ⇔™⁹ 

 
 
 

 

 
 

 

 

 

 

 

JOGMEC ●

LNGה☻ , 20255

⁹ ─10 ⁹ 

 

46 ⌐⅔

↑╢ LNGה☻●

 

https://www.enecho.meti.go.jp/about/whitepaper/2020pdf/
https://www.enecho.meti.go.jp/about/whitepaper/2023/pdf/whitepaper2023_all.pdf
https://www.enecho.meti.go.jp/about/whitepaper/2023/pdf/whitepaper2023_all.pdf
https://oilgas-info.jogmec.go.jp/nglng/1007905/1010503.html


   

134 

 

 

⅜ ⇔≡⅝√ ⌂ │⁸ ☻●ה ⅜ ─ ⅛╠⁸

↕╣⁸ ⅜ ⌐ ⇔√ ╟╡╙⁸ ⌂ ╩ ™ ╘╢╟℮⌐⌂∫√↓≤

≢№╢⁹╕√LNG ⅜ ⇔⁸ │ ─ ─╖≢№∫√─⌐ ⇔≡⁸☻ⱳ♇

♩ ⅜ ⇔≡⅝√≤™℮ ⌂ ╣╙ ⌐№∫√⁹ 

↓╣⌐ ⅎ≡⁸ ≢│⁸CO2 ⌐ ∆╢ ⌂ ─ ⅛╠⁸↕╠⌐

⅜ ∆╢↓≤≤⌂∫√⁹ 7 ◄Ⱡ  2025a≢│⁸ ─

─ ⇔⅜⁸CO2 ⌐ ╦∑╢ ≢ ↄ ⅎ╠╣√⁹↓╣⌐╟╡⁸ │ ─

╩╛╡⌐ↄↄ⌂∫≡™╢55⁹ 

CO2 ─ ⌐ ∆╢ꜞ☻◒⅜ ⅎ╢ │ ⌐╦√╢⁹ ה☻●ה ⌂≥

─ ⁸ ⌂≥─™╦╝╢ ┼─ ⁸ ╛ ⌂≥─ │⁸™∏╣

╙ ⌂ ⅜ ⌐⌂╡⁸ ⅛╠ ⅜ⱶ▬♃♪כꜞ─≢╕ ↄ⁸ ╩

∆╢ ╙ ™⁹↓─√╘⁸ ⌐⅔™≡ CO2 ⅜ ↕╣╢⅛╙⇔╣⌂™⁸≤⌂╢

≤ │ ╩⇔⌐ↄↄ⌂╢⁹ 

LNG⌐≈™≡│⁸ │ ╩ ┬↓≤⅜ ⇔ↄ⌂╢⁹ ⁸LNG⁸ ─™∏

╣╙⁸ ─ ┼ ⇔≡ ╩ ∆╢↓≤╙⌂ↄ⌂╢⁹ 

↓╣⌐╟∫≡⁸ ⌂≥≢ ⅜ ⇔√ ⌐│⁸ ⅜ ∆╢─╖⌂╠∏⁸

∆╢↓≤∆╠ ⌐⌂╢⅛╙⇔╣⌂™⁹╕√ ╛ ⌂≥─ ─

╙ ∆╢⁹↓╣│ ≤ ╩ ⅝ ⌂ ≤⌂╢⁹↕╠⌐⁸ ─

─ ⇔╙ ⅜╢↓≤⌐⌂╢─≢⁸╕∆╕∆ ≢─ ─ ╩

∆╢ ⅜ ╣╢≤™℮ ≤⌂∫≡⇔╕℮⁹CO2 ⌐ ∆╢ ⌂≥─

⅜⁸ ─ ╩ ⌂℮↓≤─⌂™╟℮⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

II.3.4. ▬fiⱨꜝ─  

⁸ ⅔╟┘ ─ ⅜ ╦╣≡™╢⁹⇔⅛⇔⁸↓╣⌐╟╡

⅜ ⌐⌂╢╦↑≢│⌂™⁹ ⅛⌐⁸ ◄Ⱡ─ ⅜ ⅎ╣┌ ─ ⅜

╢─│ ≢№╢⁹⇔⅛⇔ ⌐│ ╛ ≤™∫√ ─ ⌐ ╦∑⁸

∕─ ╩ ∆╢√╘⌐ ─ ╩ ↕∑≡⅔ↄ ⅜№╢ II.4.2 ⁹╗⇔╤⁸

│ ╙ ─ ╩ ⅎ╢ ⌂▬fiⱨꜝ≢№╡⁸ ╙ ⌐ ה

⇔≡™ↄ ⅜№╢⁹ 

╩ ∆╢℮ⅎ≢ ╙ ⌂ │⁸ ≤ ─Ᵽꜝfi☻╩ ⌐

↕∑╢↓≤≢№╢⁹ ─ │ ₁ ₁ ∆╢≤≤╙⌐⁸ ╛ ≤ ∫√

─ │ ─ ⌐⅛⅛╦╠∏ ⌐ ↕╣≡⇔╕℮⅜⁸↓─√╘⌐ ∂╢

≤ ─ ╩ ≢⅝⌂™≤ ─ ⌐│ ⅜ ∆╢⁹↓─╟℮⌐

 
55  ꜡◦▪⅜►◒ꜝ▬♫⌐ ∆╢ 2◌ ⁸ ⱱכꜟ♦▫fi◓☻≤ ⅜ ה ╩ ⇔√

JERA│⁸◌♃כꜟ ─LNG─ 500♩fi ─ ╩ ∑∏ ⇔√⁹↓─ ⌐│CO2 ─ꜞ☻◒⅜№

∫√≤ ∂╠╣≡™╢  2022a⁹ 

https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20250218_01.pdf
https://www.nikkei.com/article/DGXZQODK010NO0R00C22A6000000/
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─√╘⌐ ─ │ ≢№╢⁹╕√⁸ ╛ ─ ⅜ ↄ ⅝⁸ ◄Ⱡ─ ⅜

╒≤╪≥ ╘⌂™ ⅜ ∆╢↓≤╙⁸ ─ ⅛╠ ╠⅛⌐⌂∫≡™╢⁹↓─

╟℮⌐ ─ ⌐ ∆╢ ╩ ∆╢↓≤╙ ≢№╡⁸ ⅜ ⅎ

╣┌⁸ ⌐╟╢ │ ∆╢↓≤⌐⌂╢ ≢⁸ ה ≤⇔≡

∆╢√╘─ │⁸╗⇔╤ ⇔≡⅔ↄ ⅜№╢⁹ 

≢│⁸ ◄Ⱡ ─ ≤≤╙⌐ ◄Ⱡ─ ╩ ⌐ ℮╟℮⌐⌂∫≡⅝

≡⅔╡⁸∕─ ⌐⁸ ─ ⅜ ⇔≡™╢↓≤╩ ∆╢ ╙№╢⁹⇔⅛⇔⁸

─ ╛ ─ ◄Ⱡ ─ ⌐ ∆╢√╘⌐│⁸ ─ ╩

⌂ ⌐⇔≡⅔ↄ↓≤⅜ ⅛≈ ≢№╢⁹ ─√╘⌐│⁸ ◄Ⱡ─

┼─ ⅎ╩ ⌐⇔≡⅔ↄ↓≤↓∕⅜ ≢№╡⁸ ◄Ⱡ─ ⅜ ≤⌂╢

⅜№╢⅛╠≤™∫≡ ⌐ ╩ ╘≡⇔╕ⅎ┌ ™≤™℮╦↑≢│⌂™⁹ 

≢⁸ ⌐⌂∫≡ │CO2╩ ∆╢≤™℮ ≢ ╡⅜ ↄ⌂∫≡⅔╡⁸

≥─ ≢⅝╢─⅛ ⌂ ⅜ ™≡™╢⁹ ⅎ≡⁸ ◦☻♥ⱶ ─

II.8≤ ◄Ⱡ II.4⌐╟╢ ⅜ ⅝≡⅔╡⁸ ─

ה ⅜ ⇔⌐ↄ™ ╖⌐⌂∫≡⇔╕∫≡™╢⁹↓─√╘ ─

│ ╕∏⁸ ─ │ ⌐ ∆╢ ≢⁸∕─ ⌐╟╢ ─

⅜ ⌐⌂∫≡⅝≡™╢⁹ 

⌂ ↕ⅎ№╣┌⁸ ⌐│ ₁⌂ ╩ ∂≡ ⅛╠─CO2

╩ ⇔≡™ↄ↓≤╙ ≢№╢⁹ ⌂∆═⅝↓≤│⁸ ─ ╩ ∆↓≤≢│

⌂ↄ⁸ ⌐☼כ♬─ ⌂▬fiⱨꜝ≤⇔≡⁸ ─ ≤ ╩ ⌐ ╘≡⅔ↄ↓

≤≢№╢⁹ 

II.3.5. 7 ◄Ⱡ ≤OCCTO ◦♫ꜞ○ 

─ ≤ ▬fiⱨꜝ─ │⁸∕─ ⅜ ↕╣√≤⇔≡╙⁸

─ ⇔⅜∕─ ≤ ⌐ ↕╣≡™⌂↑╣┌ ╩⌂↕⌂™⁹ ≢│⁸2025

2 18⌐ ↕╣√ 7 ◄Ⱡꜟ◑כ ⁸ 7 ◄Ⱡ ≤⁸

7 ⌐ OCCTO⅜ ⇔√₈ ─ ◦♫ꜞ○⌐ ∆╢

₉ ⁸OCCTO ≤─ ╩ ∆╢↓≤╩ ∂≡⁸ ─

⅜ ⅎ╢ ╩ ╠⅛⌐∆╢⁹ 

╩ ╡∆╣┌⁸ 7 ◄Ⱡ │⁸ ⅜ →╢ ●☻ ⅛╠

↕╣√ ⇔╩ ⇔≈≈⁸ ─ kW ╩ ה ∆╢ ╙

⇔≡™╢⁹⇔⅛⇔⁸2040 ─ ⌐⅔™≡⁸≥─ ╩⁸≥─ ─

≢⁸≥─ ╕≢ ה ∆╢─⅛≤™℮ ⌂ ⇔≤⁸ ⇔√

─ꜞⱪ꜠כ☻ ꜞⱪ꜠כ☻ ╩ ∆╢√╘─ ╩ ∆╢ │ ⌐

↕╣≡™⌂™⁹OCCTO │⁸↓─ ⌂ ╩ ℮═ↄ⁸kWהkWh ─
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Ᵽꜝfi☻╩ ◦♫ꜞ○≢ ⇔√╙─≤ ≠↑╠╣╢⁹ ≤⇔≡ │⁸

₈ ꜞⱪ꜠₉⇔⌂☻כ─ ◦♫ꜞ○≢ ⅜ ∂⁸↕╠⌐2050─

◦♫ꜞ○≢│⁸₈ ╩∆═≡ ꜞⱪ꜠⁸⇔₉☻כ ─ ╩ ⅝╘⌐ ╪∞

≢№∫≡╙⌂⅔ ⅜ ╢↓≤╩ ⇔√⁹ 

7 ◄Ⱡ ≤ ⌐ ↕╣√ 2040 ◄Ⱡꜟ◑כ ⇔ ◄Ⱡꜟ◑כ  

2025b≢│⁸2040─ │1.1ï1.2kWh ≤↕╣⁸2023 ≢⅔⅔

╗⌡1.1ï1.2─ ≤⌂╢⁹ ─ כ♃fi☿♃כ♦⁸│ ⁸DC ─ ⅔╟

┘ ─ ≢№╡⁸AI ─ ─ ⅜↓─ ─ ⌐ ╖ ╕╣

≡™╢⁹↓╣⌐ ∆╢2040─ │⁸ ◄Ⱡ4ï5 ⁸ 2 ⁸ 3ï4

≤ ↕╣√⁹ ◄Ⱡ─ │⁸ 23ï29⁸ 4ï8 ⁸ 8ï10⁸ 1ï2 ⁸

Ᵽ▬○ⱴ☻5ï6 ≢№╢⁹ ⌐ ↕╣√ ≢│⁸2040─

●☻ ╩2013 73 ∆╢≤™℮ ⅜ ↕╣≡™╢⁹ 7 ◄Ⱡ ─

│⁸ ⌐│↓─ ●☻ ⅛╠ ↕╣√ ≢№╡⁸ Ᵽꜝfi

☻╛ ─ ╩ ≤⇔√ ≤│ ╩ ⌐∆╢⁹ 

≤╡╦↑ ⌐ ⇔⁸ 7 ◄Ⱡ │₈ ⌂ ╩ ⌐ kWh

╩ ╠⇔≡™ↄ₉ ╩ ∆≤ ⌐⁸₈ ─ │ ⅝ ⅝ ≢№╡⁸ ─

│ 2040⌐ 60╩ ∆╢₉≤╙ ∆╢  2025a⁹

─ ≤ ─ ─ ╩⁸™⅛⌂╢ ≤ ╖─ ≢ ↕∑╢⅛⌐

≈™≡⁸ 7 ◄Ⱡ │ ⌂ ╩ ⇔≡™⌂™⁹↓─ │⁸ ─ ה

ה ⌐ ╢◘ⱪꜝ▬♅▼כfi ⌐ ⇔⁸ ⌐ ∆╢ ≈─◦◓♫ꜟ≢№╢₈

≤ ₉╩ ∆╢↓≤╩ ∆╢⁹20 ─ ╩ ≤∆╢

⁸ ─ ⁸ ▬fiⱨꜝ┼─ ≤™∫√ ─ ⌐≤∫≡⁸

─ │ ─ ⌂™⇔ ─ ⇔╩ ∆╢ ⌂ ≤⇔≡ ∆╢

⁸ ⌐│ ╙ ╙ ╦⌂™⁹↓─ ⇔√◦◓♫ꜟ⅜╙√╠∆

─ │⁸∆≢⌐ ─ ◘ⱪꜝ▬♅▼כfi─ ≤⇔≡

⇔≈≈№╢ II.3.6⁹ 

7 ◄Ⱡ ─ │⁸ ─ ⇔╩ kWhⱬכ☻≢ ∆

⁸ kW ⱬכ☻─ ⌂ ⇔╩ ™≡™╢ ⌐№╢⁹ ─

│⁸ ─ ╩ ∆╣┌ ⌐ ≢№╢⁹⇔⅛⇔⁸

◄Ⱡ⁸≤╡╦↑ ה │ ⅜ ⅝ↄ⁸ ™ ⇔⅛ ≢⅝⌂™√

╘⁸kWh ⌐⅔↑╢ ◄Ⱡ 4ï5 ╩ ∆╢√╘⌐│⁸∕╣⌐ ℮ ╘≡ ⌂

─ ⅜ ≤⌂╢⁹↕╠⌐⁸ ┼─ ≤⇔≡⁸ⱬכ꜡☻כ♪ ⅔

╟┘ ≤⇔≡─ ─ ╩ ∆╢↓≤⅜⁸kWⱬכ☻─

─ ⅛╠ ≢№╢⁹↓╣╠─ ⌐ ∆╢ ⇔│⁸ 7 ◄Ⱡ ⌐│

⌐ ↕╣≡™⌂™⁹kWⱬכ☻─ ⇔─ │⁸OCCTO ⌐⅔™≡

⌐ ↕╣√ OCCTO 2025⁹ 

https://www.meti.go.jp/press/2024/02/20250218001/20250218001-3.pdf
https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20250218_01.pdf
https://www.occto.or.jp/houkokusho/2025/2025_shorai_jukyu_houkokusyo.html
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OCCTO │⁸2040⅔╟┘2050⌐≈™≡⁸ ◦♫ꜞ○≤ ─ꜞⱪ꜠

☻כ ╩ ╖ ╦∑√ Ᵽꜝfi☻╩ ⇔≡™╢⁹2040 │ ≥☻כ◔2 ꜞ

ⱪ꜠כ☻ ─ ╖ ╦∑⌐╟╢4◦♫ꜞ○⁸2050│ ⁸☻כ◔4 ─ ה

⁸☻כ◔ ꜞⱪ꜠כ☻ ─ ╖ ╦∑⌐╟╢16◦♫ꜞ○≢№╢⁹ ⌐≈™≡│⁸DX

GXה ה ─ ╡ ╖ ─ ™⌐╟╡⁸2050─ ╩0.95ï1.25kWh

─ ≢ ∆╢⁹ ∆═⅝│⁸ ─ ꜞⱪ꜠כ☻⅜ ⁸│≢☻כ◔™⌂╣╦

─2050ה2040 ⸗♦ꜟ◦♫ꜞ○⌐⅔™≡ kW⅜ ∆╢≤™℮ ≢№╢⁹ 

↕╠⌐⁸ ⅜ ╙ ┘≡2050⌐1.25kWh≤⌂╢◦♫ꜞ○≢│⁸ ⅜∆═≡

ꜞⱪ꜠⁸╣↕☻כ⅛≈ ─ ╩ ≢☻כ◔ ╪∞ ≢№∫≡╙⁸⌂⅔

⅜ ∂╢ OCCTO 2025,  2025b⁹OCCTO │↓─ ╩╙∫≡⁸₈ ⌂

╩ ⌐ ∆╢√╘⌐│⁸ ─ ╩ ╘╢ ⅜ ₉≤

≠↑√⅜⁸ ꜞⱪ꜠כ☻─ ⌐ ↑√ ⌂ ┼─ ╖ ╖│ ≢№

∫√⁹  2025b⌐╟╣┌⁸OCCTO │⁸ ⌂ ╩ ⌐ ∆╢√╘

⌐ ─ ╩ ╘╢ ⅜ ≢№╢↓≤╩ ∆╢⌐≤≥╕╢⁹

↓─ │ 7 ◄Ⱡ ≢╙ ╡ ⇔ ↕╣≡⅔╡⁸ ⅛╠⁸ ⅜

⌂ ╩ ∆╢√╘─ ╩ ╖ ╢↓≤│ ≢№╢⁹ 

DC─ ⌐≈™≡│⁸OCCTO ⌐⅔↑╢ ─ ⅜ ↕╣

╢⁹OCCTO │⁸ ≤ ⌐ ∫√ ─╖╩ ⌐

∆╢√╘⁸ ⅜ 5 ╕≢─ ⌐ ↕╣╢⁹∕╣ ─ │

─ ≤⌂╢⁹ ⅜20258 ⌐ ⇔√

ה ה  2025│⁸↓─ ╩ ℮√╘⁸IT ⅔╟┘ ─Ⱳ♩

ⱶ▪♇ⱪ ⌐♃כ♦ ≠⅝⁸2050 ╕≢─ DC ╩ ⌐ ⇔√⁹ ⌐╟

╣┌⁸2050─DC │1970kWh⌐ ⇔⁸↓╣│ 2023 1230

kWh╛ 1290kWh─ ╩ ≢ ╢ ≢№╢⁹ 

OCCTO ⌐⅔↑╢ 2034 ─ DCה ─ ⌐╟

╢ │ ≢+715kW≤↕╣≡™╢⅜ ◄Ⱡꜟ◑כ  2025a⁸↓╣│

╖ ─ ⌐ ⅞∏⁸DC─ⱦ☺Ⱡ☻◘▬◒ꜟ⅜ ⌐ ⇔≡ ⅛≈ ⅜

™ ╩ ∆╣┌⁸5 ─ ⅜ ⌂™⇔∕╣ ─ ≢ ∂╢

│ ≢⅝⌂™⁹ 7 ◄Ⱡ ╙OCCTO ╙⁸DC ─ ─ ╣ꜞ☻◒

╩ ⌐ ╡ ╪≢™⌂™⁹ 

─ ⌐ ⇔⁸ ─ ╙ ⇔≡™╢⁹◄Ⱡꜟ◑כ ►

⁸┌╣╟⌐כ♀ⱴ♇◐fiה♪♇ DC─ │2024─19TWh⅛╠2034⌐│57ï

66TWh┼≤ 3 ⌐ ∆╢ ╖≢№╡⁸ ─ ─ ─ 6 ╩ DC

⅜ ╘╢ Wood Mackenzie 2025⁹ ╩ ⌐ 10GW ─DC ⅜

⇔≡™╢ ≢⁸ ⌐│ ה ⌐╟╡5ï10─ ╩ ∆╢ ⌐№

╢  2026b⁹ ─ ∟│⁸ ─DC ⌐≤∫≡ ─ ≤⇔

https://www.occto.or.jp/houkokusho/2025/2025_shorai_jukyu_houkokusyo.html
https://diamond.jp/articles/-/374271
https://diamond.jp/articles/-/374271
https://criepi.denken.or.jp/jp/serc/research/files/1674/pdf/serc25001.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/pdf/085_06_00.pdf
https://www.woodmac.com/press-releases/japan-data-centers-power-demand/
https://diamond.jp/articles/-/387543
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≡ ⇔≈≈№╡⁸↓╣│ ─ ≤ ─ꜟכꜟ ╩ ╦⌂™ ╡

↕╣⌂™⁹ 7 ◄Ⱡ │ DX╛ GX─ ⌐ ℮ ╩ ⇔⌐ ⇔≡™

╢≤↕╣╢⅜⁸ ⌐ ∂√ ─ ⁸∆⌂╦∟ ה ה

─ ╩ ≤⇔≡ ∆╢√╘─ ╖│⁸ 7 ◄Ⱡ ⌐⅔™≡╙⁸ ─

─ ⌐⅔™≡╙⁸⌂⅔ ╩ ™√ ⌐≤≥╕∫≡™╢⁹ 

─ ⅜ ⇔≡™╢─│⁸ 7 ◄Ⱡ ⅜ →╢ ─ ≤⁸∕─

⌐ ⌂ הfiכ▼♅▬ꜝⱪ◘ה ≤─ ⌐⁸ ⌂ ⅜ ∆╢≤™℮

≢№╢⁹↓─ │⁸ ⌂╢ ─ ≤⇔≡ ↕╣╢═⅝╙─≢│⌂™⁹

⌐⁸ ⱪ꜡☿☻─ ⌐⅔™≡⁸ 7 ◄Ⱡ │⁸ ⅜ →╢ ●☻

⅛╠ ╩ ⇔≡ ∆╢ ╩ ⇔≡⅔╡⁸ kW ─

≤™℮ ─ │⁸ ⌂ ⇔≤ ─ ≢│⌂⅔ ↕╣

≡™╢⁹ ⌐⁸ ─ ⌐⅔™≡⁸CO2 ≤™℮ ─ │⁸AI

─ ≤™℮ ─ ⌐ ⇔⁸ ⌂ ⁸≤╡╦↑ ╩ ╗

─ ה ╩ ⌐ ∆╢ ╩╙√╠⇔≡™╢⁹  2025b⅜

∆╢╟℮⌐⁸ ─ ⌐№╢─│₈ ╩ ↑╢↓≤₉≤₈ ╩ ↑╢

↓≤₉─™∏╣╩ ∆╢⅛≤™℮ ≢№╢⁹AI ─ ⌐⅔™≡⁸◄Ⱡꜟ◑כ

↓∕⅜ ─ ─ ⌂ ≤⌂╢ ⁸ ⌂─│ ∆⌂╦

∟ ─ ≢№╢⁹∕╣⌐╙⅛⅛╦╠∏⁸ ╠ ⇔√ CO2 ⌐╟∫≡⁸

─ ⌐ ∆╢Ᵽ♇◒▪♇ⱪ≤⇔≡ ⌐ ╙ ⌐ ⇔℮╢ ─ ⅜⁸

⌐ ↕╣≡™╢─⅜ ─ ─ ≢№╢⁹ 

ⅎ≡⁸II.3.6≢ ∂╢ ◘ⱪꜝ▬♅▼כfi─ ꜞ☻◒≤⁸II.3.7≢

∂╢ ─ ╩ ⌐∆╢ ─ ⅜ ∆╢↓≤≢⁸

─◄Ⱡꜟ◑כ │⁸ ─ ≤│ ⇔√ ≢⁸ ⅛⌐⁸⇔⅛⇔ ⌐

↕╣≈≈№╢⁹ 

II.3.6. ◘ⱪꜝ▬♅▼כfi ─  

7 ◄Ⱡ ⅜ ⌐ ⇔≡ ∆╢ ◦◓♫ꜟ│⁸ kWh─

≤ ─ ─ ≤™℮ ╩ ↕∑≡™╢ II.3.5⁹ ≢│⁸

↓─ ⅜⁸ ─ ה ה ⌐ ╢◘ⱪꜝ▬♅▼כfi ⌐ ⅎ≈≈№╢

╩ ⇔⁸₈ ⌐ ╩ ╠⇔≡™ↄ₉≤™℮ ─ ⅜⁸◘ⱪꜝ

─fiכ▼♅▬ ⌐╟╡ ⌐ ⇔ⅎ⌂™ ╩ ∆╢⁹ ─

─ 3 ╩ ⅎ╢ │⁸ 7 ◄Ⱡ ╙OCCTO─ ◦♫ꜞ○ OCCTO 2025

╙⁸2050 ≢ ─ ╩ ≤⇔≡ ╩ ╖ ≡≡™╢⁹CCS⅝≢─

╛ ▪♬⸗fi▪ה ≤™∫√⁸ ⅜ ∆╢CO2 ⅝ ─◦♫ꜞ○╙ ╘⁸

™∏╣─ ⌐⅔™≡╙ ─ ⅜ ⌐ ⇔⁸↓╣⌐ ∆╢ ⅔╟

https://diamond.jp/articles/-/374271
https://www.occto.or.jp/houkokusho/2025/2025_shorai_jukyu_houkokusyo.html


   

139 

 

 

┘ ─◘ⱪꜝ▬♅▼כfi⅜ ↕╣≡™╢↓≤⅜⁸ ─ ≤↕╣≡™╢⁹ ⅜ ℮

─│⁸∕─ ⅜ ⅛≢№╢⁹ ─ ─ ≥2024ה2023│

2 ≢ ⇔⁸2024│ 1 2030♩fi⁸℮∟ ⅜62.3╩ ╘╢  

2025a⁹↓─ ⌂ ╩ ⅎ╢ ◘ⱪꜝ▬♅▼כfi⅜⁸™╕ ⅛⌐⁸⇔⅛⇔

⌐ ⌐ ⅛™≈≈№╢⁹ 

∕─ ─ │⁸ ⌐⅔↑╢ ─ ≢№╢⁹ ─

⅜ ⌂ↄ ≢⅝╢ │⁸ ╩ ⅝⁸ ☼ꜟכ▼►ה☻►◘הכꜙ♬ NSW

─ ⌐╒╓ ↕╣╢  2025a⁹ ⌐│⁸ ⁸ ⁸

─ ⁸ ⁸ ⁸ ⁸ ─ ─ ™⅜№╡⁸ ─ ⇔™

≤ ─ ⌐ ⅎ╢√╘⁸ ⌐│ ╘≡ ⅛⌂ ⅜ ↕╣≡

™╢⁹ ─ ─ ↄ⅜NSW ─ ≢ ↕╣≡⅔╡⁸▬fi♪Ⱡ

◦▪ │☻כ♁─ ⌐ NSW ≤─ ╩ ≤⇔≡ ↕╣╢ ⌐№╢√╘⁸

NSW │ ≥⅔╡₈ ₉≤ ≠↑╠╣╢⁹ 

∕─NSW ─ ⌐ ⇔⁸ ≈─ ⌂ ⅜ ⇔≡™╢⁹ ⌐⁸ ─

ה ⌐ ╢ ⅜ ╘≡ ⇔√↓≤≢№╢⁹20257 ⁸ NSW

│⁸ⱴ►fi♩הⱪ꜠◙fi♩ ─ ≤ ╩ ⇔√NSW

IPC─ ╩ ≤⇔⁸ ⌐ ⇔ ⇔√⁹ ─ │⁸IPC⅜ ⌐

ⱪ3כ◖☻℮ ≢─ ●☻ ─ ╩⁸ ∆═⅝ ≤⇔

≡ ⌐ ⇔≡™⌂⅛∫√ ⌐№╢⁹ ≢ ↕╣╢ ⌐ ⱪכ◖☻╢∆ 3

╩⁸ ─ ⌐⅔™≡ ⅛╠ ∆═⅝≢№╢≤™℮ ⅜⁸ ─

≢ ╘╠╣√ ≤⌂∫√  2025a⁹ │ ⌂ ─ ╩ ∆╢⅜⁸↓℮⇔

√ ⅜ ╩ ∆╣┌⁸ ─ ─ ⇔│ ⌐ ∆╢⁹ 

⌐⁸ ⅜ ⇔≡™╢⁹NSW ─ ≢№╢◓꜠fi◖▪─◄Ⱡꜟ

כ◑ ─ EBIT│⁸2022─210♪ꜟ⅛╠2025 ⌐│╦∏⅛

3 ♪ꜟ┼≤ ⇔⁸ ─ ╙ 2024⅛╠ ⌐ ⇔√  2025a⁹

↓─ │⁸ ≤™℮ ⌐≤≥╕╠∏⁸ ─ ⌐ ℮ ◖☻♩─

⁸⅔╟┘ ⌐╟╢ ꜡▬ꜘꜟ♥▫ ─ →≤™℮⁸

⌂◖☻♩ ─ ⌐╟╢╙─≢№╢  2025a⁹ 

↓℮⇔√ ╩ ⌐⁸20261 ⁸◓꜠fi◖▪≤ ꜞ○♥▫fi♩⅜ ⌐

↑√ ╩ ╘≡™╢↓≤⅜ ⌐ ↕╣√  2026a⁹∕─ ⁸

│ 2 ⌐ ≤⌂∫√⅜ 2026⁸ כ♃▬꜡ ≢ ⅝ ╡⌐⌂∫√─│⁸◓꜠

fi◖▪⅜ ⅎ╢ ─ ≠↑≢№∫√⁹ꜞ○♥▫fi♩│2018╕≢⌐

ה ─ ╩ ╖≢⁸ │ ⅛╠ ⇔≡™╢⁹ ─ ╙

╩ ≤⇔≡™╢√╘⁸◓꜠fi◖▪─ │⁸ ─ ⌐⅛⅛╦╠∏⁸

⌂ ╩ ⇔⌐ↄ™ ≤⌂∫≡™╢⁹ │⁸ ⌐ ╛ ╡ ⇔⅜

╗ ─ ™ ─ ≢№╢⁹ ⌂ ╩ ⇔⌂⅜╠ ™ ⅜ ≈⅛╠∏ ╩

https://www.denkishimbun.com/sp/398687
https://digital.denkishimbun.com/000/newsprint/OK0000025112500301_01
https://digital.denkishimbun.com/000/newsprint/OK0000025112500301_01
https://digital.denkishimbun.com/000/newsprint/OK0000025112500301_01
https://www.denkishimbun.com/sp/398687
https://www.nikkei.com/article/DGXZQOGR090H90Z00C26A1000000/
https://jp.reuters.com/markets/japan/KSTWOFS6TBPD5MP2N53S3ONU2E-2026-02-05/
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╘√ BHP─ⱴ►fi♩כ◘כ▪ה ─ ⅜ ∆≤⅔╡⁸ ─ ≢

─ ╩ ∆╢ │ ╠╣≡™╢⁹ ⁸ ⌂ ╩ ∆╢ fi▬ה

♪ ⅜ ™ ≤⇔≡ ╣╢ │ ⌐ ∆╢⁹∕─ ⁸ ─

│ ─ ↑⌐ ⅝⁸ ↑ ─ ⅜ ╗ꜞ☻◒│ ↑

╠╣⌂™  2026⁹ 

─ │⁸ ⌐ ╢ ─ ≢№╢⁹ ─ ─ │⁸

⅜ ∆╢₈ ₉⅜ ⅎ≡™╢⁹ │⁸ ⌐ ⇔≡ ⅜ ⇔╛∆ↄ

─ ™ ─ ™ ─ ↑⌐⁸ ⌂ ≤ ─ ╩ ∆╢═ↄ

↕╣√ ─ ≢№╢⁹ 100⅜ ↕╣≡™╢⅜⁸ ─

│ ⌐ ⇔≡⅔╡⁸ ⅜ ↕╣⌂™ ╡2030 ⌐│20ï30⁸∆⌂

╦∟ ─ 2ï3 ─ ╕≢ ∆╢ ⇔≢№╢  2025b,  2025a⁹

⇔─ ⌐│⁸ ─☼כ♬ ⅜№╢⁹ ─ │⁸ ─ ╩15

≢ ↕∑╢₈ ₉ ⅜ ≢№∫√⁹≤↓╤⅜⁸ ─ ┼─

─ ╕╡≤ ◄Ⱡ─ ⌐ ℮ ─ ⌐╟╡⁸╟╡ ≢ ╩

⌐ ≢⅝╢COA ╩ ∑∏ ─╖╩ ⅜ ⇔√⁹ ⌐≤∫≡⁸

⅜ ↄ ╙ ↕╣╢ │⁸ ≤ ⇔≡ ꜞ☻◒⅜ ⌐

ↄ⌂╡⁸ ─Ɫכ♪ꜟ⅜ ⇔≡™╢⁹ │ⱶ▬♃♪כꜞ 3 ╩ ∆╢√

╘⁸ ⅛╠─ №╢ ◦◓♫ꜟ⅜⌂™ ╡⁸ ─ │ ∆

╢⁹ 

⌐ ∆╢ ≢│ ─ ⌂Ᵽꜟ◒ ╙ ≤⌂╢⅜⁸↓─Ᵽꜟ

◒ ╙ ⌐ ⅛∫≡™╢⁹2010 ─ Ⱪכⱶ≢ ⌐ ⇔√

⅜ ⌐ ╩ ⅎ╢ ≢⁸ ⅔╟┘ ─ ⅛╠⁸

─ │ ⇔≡™╢  2025b⁹ ─ ⅜ ╖⁸ ─

⌂ ⅜™∫∕℮ ╘╠╣╢ ⌐⅔™≡⁸ ─ ⅜ ⌐⌂╢ ⅜

↕╣╢⁹↕╠⌐⁸ ◘ⱪꜝ▬♅▼כfi╩ ∆╢ ─ ⁸∆⌂╦∟ ─ ה

⁸ ─ ⁸ ⁸ ⁸ ה ⁸ ⁸ ─

◓fi▫♦כ꜠♩ ⌐≈™≡╙⁸ ─ ⅜ ⌐ ─ ╩ ⅝ ↓∆

ꜞ☻◒⅜ ∆╢⁹ 2016 ⁸ ─ ≤⇔≡

⌂ ╩ ∫≡⅝√ ─ ⅜ 2200kW ⇔√ │⁸◘ⱪꜝ▬♅▼כ

fi ⅜ ⅝ ∆≤ ⌐ ∆╢↓≤╩ ∆ ≤⇔≡ ↕╣╢═⅝≢№╢

 2024⁹ 

─ ≈─ ─ ⌐№╢─⅜⁸ ─⁸∕⇔≡ ╙ ⌂ ≢№╢⁹∆⌂╦

∟⁸ √╢ ⅛╠ ⌐ ↑√₈ ─№╢ⱷ♇☿₉☺כ─ ≢№╢⁹

2025b⅜ ה ─ ─ ⅛╠ ╡ ⇔ ⅝ ∫√ ⅜⁸╕↕⌐₈ⱷ♇

─⁹2050√∫№≢─╙℮™≥₉™⌂⅜☺כ☿ ⌐ ↑≡ ⅜ ⅛╣√◄Ⱡꜟ◑

כ ⁸ ◄Ⱡ─ ╩ ∆╢ ה ─ ⁸ ∆╢ ─ ─™∏

https://digital.denkishimbun.com/000/newsprint/OK0000026011300101_01
https://digital.denkishimbun.com/000/newsprint/OK0000025112600301_01
https://www.denkishimbun.com/sp/398687
https://digital.denkishimbun.com/000/newsprint/OK0000025112600301_01
https://www.denkishimbun.com/sp/377270
https://digital.denkishimbun.com/000/newsprint/OK0000025112600301_01
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╣╩ ≡╙⁸ ╩ ⌐ ∆╢≤™℮ ─ │ ⌐ ╦∫≡™⌂™⁹≤╡

╦↑⁸ ≢ ∂√OCCTO ◦♫ꜞ○⅜ ∆2050 ≢─ ─ ─

⁸AI ⌐ ℮ DC ╩ ≤∆╢ ─ ⁸⅔╟┘◄Ⱡꜟ◑כ

─ ─ ≤™∫√⁸ ─ ╩ ↑╢ ⅜⁸ ─

ה ה ─◘ⱪꜝ▬ꜘכ⌐│ ⌐ ™≡™⌂™  2026a⁹ 

Ɽꜞ ⁸ ⌐│ ≢ ≤ ⅜ ↓╡⁸

≤ ⅛╠─ⱨ□▬♫fi☻│ ⅎ√⁹ ⌐╟╢ ─ ╘≈↑

╙ ⅎ≡™╢⁹↓℮⇔√ ─ ⌐⅔™≡⁸◘ⱪꜝ▬♅▼כfi─ │₈ ℮∂≡

─ ∞↑⅜ ─ ╡₉≤⌂∫≡™╢ ≢№╢⁹ ⅜ ∫≡™╢─│⁸

╩╙∫≡ ╩ ≢⅝╢ ─ ⌐╒⅛⌂╠∏⁸↓╣│ ≢ ≢⅝╢ ≢│

⌂ↄ⁸ ⅔╟┘ ≤⇔≡─ ╡ ╖⅜ ╦╣╢ ─ ≢№╢⁹ ◦◓♫ꜟ─

≢№╢₈kWh ₉≤₈ ₉─ II.3.5│⁸↓↓⌐⅔™≡⁸

◘ⱪꜝ▬♅▼כfi ╩ ⌐ ⅛∆ ╙ ⌂ ≤⇔≡ ⇔≡™╢─≢№╢⁹ 

◘ⱪꜝ▬♅▼כfi─ ≤⇔≡⁸ ⁸ ⁸ ⁸ ⁸

◓fi▫♦כ꜠♩─ ⅜ ⇔≡ ⅎ╢─│⁸ ⅜ ─ ╩ ╢≤⁸

─ ◖☻♩⅜ ⇔ ⅜ ⇔⌂ↄ⌂╢≤™℮ ≢№╢⁹₈ ⌐

╩ ╠∆₉≤™℮ ─ │⁸ ─ ⌐ ∂≡◘ⱪꜝ▬♅▼כfi⅜ ╠⅛

⌐ ⇔≡™ↄ≤™℮ ─ ⌐ ∆╢⅜⁸ ─◘ⱪꜝ▬♅▼כfi│↓─ ≥⅔

╡⌐│ ⅛⌂™⁹ ─ │ ≤ ─ ≢№╡⁸ ╩

╢≤ ◖☻♩⅜ ⇔⁸ ─ ⅜ ╦╣╢⁹ ⌐≈™≡╙⁸

⌐⅔↑╢ ↑ ⅜ ╩ ╣┌⁸◘ⱪꜝ▬ꜘכ │

─ ─ ╩ ⇔⁸╟╡ ─ ♪fi▬ה ↑ ┼─ ╩ ∆╢⁹

⌐≈™≡╙⁸ ⁸ ⁸Ⱳ▬ꜝכ ⁸ ◓fi▫♦כ꜠♩ ─

≢│⁸ ─ ⅜∕─╕╕ ─ ≤ ─ ╩

↕∑⁸ ⅜ ⇔⌂ↄ⌂╢⁹ 

↓╣╠─ ⅜ ⌐ ╩ ╢≤⅝⁸ ─ ◘ⱪꜝ▬♅▼כfi│₈

₉≢│⌂ↄ₈ ₉≤⇔≡ ╦╣╢⁹ ╦╣√◘ⱪꜝ▬♅▼כfi─ ⌐│⁸

─ ⱶ⁸▬♃♪כꜞ ─ ⁸ ─ ╩ ∆╣┌⁸

≢╙10 ─ ╩ ∆╢⁹ ─ │⁸∆≢⌐ ─◘ⱪ

≡™⅔⌐fiכ▼♅▬ꜝ ≤⇔≡ ↕╣≡™╢⁹ ─

≤ ─ │⁸ 20─ ⱷכ◌כ─ ╩ ⅝⁸ ה ה

─ ≤⇔≡ ⇔√  2022a⁹ ≢ ⇔≡™╢ ⅜⁸

◘ⱪꜝ▬♅▼כfi⌐⅔™≡╟╡ ⅛≈ ⌂ ≢ ↕╣╟℮≤⇔≡™╢⁹ 

⅛╠↓─ ╩ ╣┌⁸ ─ │ ≈⁹ │2025 ⁸

2 ♩ꜝfiⱪ ≢ ─⌂™ ≤ ─ ─ ⌐╟∫≡⁸

─ ה ⌐ ∂√ I.4.5⁹ ◄Ⱡꜟ◑כ DOE│20259 ⁸AI

https://diamond.jp/articles/-/382810
https://www.denkishimbun.com/sp/189791
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↑◄Ⱡꜟ◑כ ─√╘ ⌐6 2500♪ꜟ╩ ∂╢↓≤╩ ⇔⁸ꜝ

▬♩ │₈ ⇔ↄ◒ꜞכfi⌂ │AI ⌐ ∆╢√╘⌐ ₉≤ ⇔√ DOE 

2025c,  2026b⁹ⱴ♇◐fi♀הכ▪fi♪ה◌fiⱤ♬כ─ McKinsey & 

Company 2024≢│⁸ כ♃fi☿♃כ♦─ ↑ │ 2030⌐ 2023 4 ─

606TWh⌐ ⇔⁸ ⌐ ╘╢ │3.7⅛╠11.7┼≤ ∆╢⁹ 

│2024 ≢30.5GW─ ╩ ⇔⁸↕╠⌐94.5GW⅜

⌐ ⇔√ Global Energy Monitor 2025⁹ ≤⇔≡│2015 ≢ ≢

№╡⁸ ─ ⅜⌂⅔ ─ ה ╩ ≤⇔≡ ∫≡™╢

↓≤╩ ⇔≡™╢⁹▬fi♪⌐⅔™≡╙⁸ fi♦▫▪⅜30▬הꜟכ◖ ─ ─ ≤

5 ─ ╩ ⇔≡™╢ I.4.4⁹ ─ ⅜™∏╣╙

⌐ ∂╢ ≢⁸ ∞↑⅜⁸ ─ ⌂⅝ⱷ♇☿כ☺⌐╟∫≡ ─◘ⱪꜝ▬

╩fiכ▼♅ ⌐ ⇔≡™╢≤™℮ │⁸◄Ⱡꜟ◑כ ─ ⅛╠ ⇔ⅎ

⌂™⁹ 

│⁸ ≢ ─◘ⱪꜝ▬♅▼כfi │ ⇔≡™⌂™≤─ ╩

⇔⁸₈ ↄ≡ ⇔™ ₉₈ ⌐ ∂≡ ╩ ∂≡™╢₉≤─ ╩ ⇔≡™╢

 2025a⁹⇔⅛⇔⁸◘ⱪꜝ▬♅▼כfi─ ⅜ ╕╣┌ ≢│

╡ ⇔⅜≈⅛⌂™≤™℮ ⌐ ╠∑┌⁸↓─ │ ⌐ ⅞╢╙─≤ ╦↨╢

╩ⅎ⌂™⁹◄Ⱡꜟ◑כ ↓∕⅜ ─ ─ ⌂ ≤⌂╢ ⁸◘ⱪ

─fiכ▼♅▬ꜝ │⁸◄Ⱡꜟ◑כ ⅔╟┘ ─ ─ ⅛

╠ ⇔ⅎ⌂™╙─≢№╢⁹ 

◘ⱪꜝ▬♅▼כfi─ ꜞ☻◒⅜⁸ ─ ≤│ ⇔√ ⌐

⅔™≡⁸∆≢⌐ ≢ ⇔≈≈№╢≤™℮ ╩ ∂≡⅝√⁹ ◦◓♫ꜟ─

II.3.5│⁸ ─ ⌐⅔↑╢ ⌐≤≥╕╠∏⁸ ─ ⁸

▬fiⱨꜝ⁸ ⁸ ≤™℮ ⌂ ה ─ ⌂ ≤⇔

≡⁸ ─ ◦☻♥ⱶ⌐ ╕╣≈≈№╢⁹◘ⱪꜝ▬♅▼כfi─ ⌐10 ─

≤ ⅜ ≢№╢↓≤╩ ⌐ ↄ≤⁸ ─ ⅜ ╣╣┌ ╣╢╒≥⁸

─ │ ╘╠╣╢⁹ 

II.3.7. ≤ ─  

⅜ ∆╢ │⁸ ─ ⌐≤≥╕╠⌂™⁹ ─

⌐⅔™≡╙⁸ ─ ─ │⁸ ─ ╩ ⌐ ⌐∆╢

≤⌂∫≡™╢⁹ ≢│⁸ ⁸ ┘╟⅔fi⁸ꜛ◦◒כ○

╩ ∆╢↓≤⌐╟╡⁸ ─ ה ╩ ⌐

⌡╢↓≤─ ╩ ╠⅛⌐∆╢⁹↓╣│ ◦☻♥ⱶ ─ II.8

╩⁸ ─ ≤™℮ ⅛╠ ∆╢ ≠↑⌐№╢⁹ 

https://www.energy.gov/articles/energy-department-announces-625-million-investment-reinvigorate-and-expand-americas-coal
https://www.nikkei.com/nkd/industry/article/?DisplayType=2&n_m_code=012&ng=DGKKZO93829050X10C26A1EA5000
https://www.mckinsey.com/featured-insights/week-in-charts/ais-power-binge
https://globalenergymonitor.org/report/boom-and-bust-coal-2025/
https://www.denkishimbun.com/sp/398687
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─ │⁸ ⌐⅔™≡₈Ⱶ♇◦fi◓ⱴⱠכ missing money problem₉

≤⇔≡ ╠╣╢ ⌐ ↕╣╢⁹∆⌂╦∟⁸ ☻ⱳ♇♩ ⌐⅔↑╢ ⱬכ☻

─ ≤⁸∕╣⌐ ≠ↄ◦fi◓ꜟⱪꜝ▬☻ ─ ≢│⁸ ⌐│ ─ ⇔

⅛ ↕╣∏⁸ │ ─ ☻Ɽ▬◒⌐╟∫≡─╖ ↕╣╢ ≤⌂╢⁹⇔

⅛⇔⁸╦⅜ ⌐⅔™≡│☻Ɽ▬◒─ ה ≤╙⌐ ≢№╡⁸ ☻Ɽ▬◒⅜

─ ≤⇔≡ ∆╢↓≤╩ ≤⇔√ ⸗♦ꜟ│⁸ ⌐ ⇔

≡™⌂™⁹ ◄Ⱡ─ ≤⁸ ╩ ≤∆╢☻ⱳ♇♩ ─ ⌐╟╡⁸

─ │ ⌐ ∆╢ ⌐↕╠↕╣≡⅔╡⁸ ─

∕─╙─╙ ∆╢ ⌐№╢⁹ 

↓─ ≢│ ─ │ ⌐ ≤⌂╡⁸ ─ ≤

─ ≤™℮ ─☻Ɽ▬ꜝꜟ⅜ ∆╢ II.8.2⁹↕╠⌐⁸ ≢─₈

₉─ │⁸ ⌐≤∫≡ ╣⌐╟╢ ≤™℮ ⌂

╩ ℮ꜞ☻◒╩ ⅎ⌂⅜╠╙⁸ ◦◓♫ꜟ≤⇔≡ ⌐ ≢⅝⌂™≤™℮⁸

⌂ ╩ ╗  2024⁹ 2016 ⁸ ─ ≤⇔

≡ ⇔≡⅝√ ─ │ 2200kW ⇔≡⅔╡  2024⁸↓╣│

⅜ ─ ╩ ↕∑√ ≤⇔≡ ↕╣╢═⅝╙─≢№╢⁹

│⁸↓─Ⱶ♇◦fi◓ⱴⱠכ ┼─ ≤⇔≡⁸kW ╩ ℮ 4 ⁸

╩ ℮ fiꜛ◦◒כ○ 20 ⁸kWh ╩ ℮

N-3 ⅛╠N-1 ⁸⅔╟┘ ─√╘─ ≤™℮⁸ ─ ⌂╢ ╩

≈ ╩ ⌐ ⇔≡⅝√⁹ 

│⁸↓℮⇔√ ⌐ ⇔⁸ kW ┼─ ╩ ℮ ╩

2020⌐ ⇔√⁹ │⁸ ─ 4 ⌐ⱷ▬fi○כ◒◦ꜛfi╩ ™⁸

≤ ─ ⌐╟╡ ╕╢ ╩ ⌐ ∆╢◦fi◓ꜟⱪꜝ▬

☻ ⌐╟╡⁸kW ─ ╩ ∆╢ ≢№╢⁹ ─ ╩ ╢≤⁸2024

↑ 1 14137/kW⌐ ⇔ OCCTO 2020⁸2025 ↑│

ה 5242/kW⁸∕─ ◄ꜞ▪3495/kW┼≤ ⌐ ⇔ OCCTO 2021⁸2026

↑│ ה 8748ï8749/kW⁸∕─ ◄ꜞ▪5832ï5834/kW≢№∫√

OCCTO 2023⁹ │ ─ ╩ ⌐◌Ᵽכ∆╢ ⌐│ ⇔≡™

⌂™⁹↕╠⌐⁸2025ï29 ↑─ ⌐│⁸2010 ⌐ ↕╣√

╩ ≤∆╢₈ ₉⅜ ↕╣╢⁹ │ ─ ≤⇔≡ ↕╣⁸2024

↑ 1 fi≢│⁸ꜛ◦◒כ○ │ ⌐42⌐ ⇔√ OCCTO 2020⁹2025

↑ │⁸₈ ⌐ ∂√ ₉≤₈ ⌐ ∂√ ₉─

⌐ ↕╣⁸2010 ⌐ ↕╣√ ╩ ≤⇔≡ ⌐ ↕╣≡™╢

OCCTO 2021, 2023⁹ 

↓╣│⁸ ─ ⅜ ─ ─ ╩ ∆╢↓≤╩

⇔√ ─ ≢№╢⅜⁸ ≤⇔≡ ─ ╩ ⇔ↄ

https://www.denkishimbun.com/sp/377270
https://www.denkishimbun.com/sp/377270
https://www.occto.or.jp/assets/market-board/market/jitsujukyukanren/files/200914_mainauction_youryouyakujokekka_kouhyou_jitsujukyu2024.pdf
https://www.occto.or.jp/assets/market-board/market/oshirase/2021/files/220119_mainauction_keiyakukekka_saikouhyou_jitsujukyu2025.pdf
https://www.occto.or.jp/assets/market-board/market/oshirase/2022/files/230222_mainauction_youryouyakujokekka_saikouhyou_jitsujukyu2026.pdf
https://www.occto.or.jp/assets/market-board/market/jitsujukyukanren/files/200914_mainauction_youryouyakujokekka_kouhyou_jitsujukyu2024.pdf
https://www.occto.or.jp/assets/market-board/market/oshirase/2021/files/220119_mainauction_keiyakukekka_saikouhyou_jitsujukyu2025.pdf
https://www.occto.or.jp/assets/market-board/market/oshirase/2022/files/230222_mainauction_youryouyakujokekka_saikouhyou_jitsujukyu2026.pdf
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⇔≡™╢⁹ ⅎ≡⁸ ─ⱷ▬fi○כ◒◦ꜛfi│⁸ ≤ ─ ⌐╟

╡ ╩ ╘⁸ ⌐ ─ ╩ ∆╢◦fi◓ꜟⱪꜝ▬☻ ╩ ≤

∆╢⁹√∞⇔⁸2010 ⌐ ↕╣√ ⌐│ ⌐╟╢ ⅜ ↕

╣╢√╘⁸ ─ │ ∕─╙─≤│ ⌂╢⁹™∏╣⌐∑╟⁸ │

─ ⌐ ∂√ ╩ ∆╢ ≢│⌂™⁹ ─ ™ ⅜

⌐ ↄ ╕╣╢ ⁸ │ ⌐ ↕╣╛∆ↄ⁸ ─ ™ ╒

≥⁸ ∞↑≢│ ╩ ⇔⌐ↄ™ ╩ ⅎ╢⁹ 

⁸ ⅜ ⅛╠ ╢ ─ │⁸ ⅔╟

┘ ⅜ ∆╢ ≢№╡⁸∕─ │ ⌐ ─

⌐ ↕╣╢ ⌐⌂∫≡™╢ OCCTO 2024⁹∆⌂╦∟⁸ ≤│⁸

⅜ ⱷ◌♬☼ⱶ≢│ ╩ ≢⅝⌂™≤™℮ ╩⁸ ⅛╠─ ⌂

⌐╟∫≡ ∆╢ ≤⇔≡ ⇔≡™╢⁹ ─◄Ⱡ │⁸2029 ↑ⱷ

▬fi○כ◒◦ꜛfi⌐⅔™≡⁸ ⅔╟┘ ─2◄ꜞ▪≢2 ─

◄ꜞ▪ ⅜ ∂⁸Net CONE ─ ה │ ⌐LNG⅔╟┘

─ ≢№∫√≤ ⇔≡™╢ ◄Ⱡꜟ◑כ  2026a⁹ ⅜ ⌐ ⌂

─ ⌐ ⌂ ◦◓♫ꜟ╩ ╣≡™⌂™↓≤╩⁸ ⅜ ╘↨╢╩ⅎ

⌂™ ⌐№╢⁹ 

│⁸ ≤│ ⌐⁸ ─ ╩ ≤∆╢ ○

╠⅛fi╩2023ꜛ◦◒כ ⇔√⁹ │⁸ ⌐ ⇔≡ ─

╩ 20 ∆╢ ⁸ ה ─ 9 ╩

⌐ ∆╢ ╖╩ ╢ ◄Ⱡꜟ◑כ  2025c⁹↓─₈9 ₉─ │⁸ ◄Ⱡ╛

─ ⌐≤∫≡│⁸ ⅜ ─ √╢ ≤⇔≡ ∆╢√╘

≢№╢⁹⇔⅛⇔ ⌐≤∫≡│ ─ ╩ ≈⁹ │⁸ ⅛╠

─ ╩ ⇔√ ╩⁸ ─ ⌂ ≤⇔≡⅝√ ≢№╢⁹≤

↓╤⅜ ≢│⁸ ─ ⅜ ⌐ ≤⌂╢√╘⁸ ⌐≈™≡

│⁸ ≤ ⌐ ╢ ╩ ⌐ ∑↨╢╩ⅎ⌂™⁹↓╣│⁸ ╩ ╦

⌂™ ≤⁸ ╩ ⇔⌂⅜╠ ה ╩ ∆╢ ≤─

─ ™╩ ⌐ ⇔≡⅔╠∏⁸ ⌐≤∫≡ ⌐ ⌂ ╩ ∆╢⁹

2 2024 ─ │⁸ ⅜ 6.8 /kW/

─ 7 ⁸LNG 3.4 /kW/ 9 ⁸ │ 3464

LNGה/ 456 /≢№∫√ ◄Ⱡꜟ◑כ  2025d⁹ 

─ │ ≤⇔≡ ◄Ⱡה ה ⌐ ↕╣⁸

⌐≈™≡│LNG ⅜2023ï25 ─3 ⌐ ╡ ⌐ ≤↕╣√╙

──⁸ │ ↕╣≡™╢⁹LNG ⌐≈™≡│⁸ ⁸2023ï25 ─

3 ≢600kW⅜ ≤↕╣√⅜⁸ ⅜fi≢575kWꜛ◦◒כ○ ↕╣⁸ ─

⅜ │⌐2025ה⁸2024╘√─↓⁹√╣↕ 200kW⁸ 400kW╩

https://www.occto.or.jp/assets/market-board/market/oshirase/2024/files/240612_setsumeikai2_youryoukyoshutsukin.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/jisedai_kiban/system_review/pdf/110_03_03.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/seido_kento/pdf/102_04_00.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/jisedai_kiban/system_review/pdf/103_03_03.pdf
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∆╢ ⅜⌂↕╣⁸2024 ≢│ ╩ ╗ 224kW─ ⌐ ⇔⁸

131kW⅜ ה ↕╣√ ◄Ⱡꜟ◑כ  2025d⁹ 

↕╠⌐⁸2026 ⌐≈™≡╙200ï300kW/ ─ ╩ ⌐ ∆╢

⅜ ↕╣≡™╢⁹√∞⇔⁸↓╣╠│™∏╣╙ ⌂ ה▪♬⸗fi▪ה

CCS ╩ ≤⇔√LNG ≢№╡⁸ ╩ ╗ ─ ה ╩

⅛╠ ⅎ╢ ≤│⌂∫≡™⌂™⁹ 2 ─fiꜛ◦◒כ○ ╩ ⌐ ╢≤⁸

503kW─℮∟⁸ ה ⅜ ⅝⌂ ╩ ╘⁸ ☻כ꜠ⱪꜞה

─ │ ה ≤╙ ≢№∫√⁹ │ ⌐ ∆╢ ⌂

╩ ≈⅜⁸∕╣ │ ◄Ⱡꜟ◑כ╩ ⇔≡ ╩ ╖ ∆ ≢│⌂ↄ56⁸

ה ─ ╛ ╩ ℮ ─ ╩∕─╕╕ ∆╢╙─≢│⌂

™⁹ 

⅜ ─ ≤⇔≡ ∆╢√╘⌐│⁸ ▪♬⸗fi▪ה ─

⅜ ≤⌂╢⅜⁸↓╣╠─ │ ⱬכ☻≢─ ⅜ ⇔≡⅔╠∏⁸

─◘ⱪꜝ▬♅▼כfi ╙ ┌≢№╢ II.3.6⁹ ⌐≤∫≡⁸ ─

│ ה ⌐ ⇔≡™⌂™ ┼─ ╩ ℮↓≤⌐⌂╡⁸ ─Ɫכ♪

ꜟ│ ╘≡ ™⁹  2025b│⁸OCCTO ─ ─ ≈⅜⁸ ○

─fiꜛ◦◒כ ─ ╩ ⅎ╢ ╩ ∆╢↓≤≢№∫√ ⌐ ⇔⁸₈ ⌐

│ ⅛∫√₉≤ ⇔≡™╢⁹∆⌂╦∟↓─ │⁸ ─ ─ ⌐ ∆╢ ≢

│⌂ↄ⁸ ╩fiꜛ◦◒כ○ ∂≡ ∆═⅝ ─ ∕─╙─⅜⁸

⇔⌐ ╠⇔≡ ⌂ ╩╙∫≡ ↕╣╢ ⌐ ∫≡™⌂™≤™℮⁸

ⱪ꜡☿☻∕─╙─┼─ ≢№╢⁹ 

20257 ⁸◄Ⱡ │₈ ◦☻♥ⱶ ─ ╩ ╕ⅎ√ ꞉כ◐fi◓◓

ⱪ₉⌐⅔™≡⁸כꜟ √⌐ kWh─ ⅔╟┘ ⌐ ∆╢

⌂ kWh─ ⌐ ↑√ ╩ ↕∑√ ◄Ⱡꜟ◑כ  2025e, 

2025f⁹ │⁸ 2 ─12⌐ ╘╢ ─ ─

kWh ≢─ ≤ ⌐ ╘╠╣≡™╢57⁹ ─ ≢│⁸

│ N ⌐ ⇔⁸Nï3 3 ⌐ ─50⁸Nï1 1 ⌐70

╩ ∆═⅝ ⅜ ↕╣╢ ≢ ↕╣≡™╢58⁹ │⁸↓─ ─

≤⇔≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

⇔⅛⇔⁸ ⌐│ ─ ⌂ ⅜ ∆╢⁹ ⌐⁸ ─ ↑

⇔ ≤⇔≡ √≤ⅎ┌3 ≤ ™∏╣╩ ≤∆╢⅛⁸ ⌐⁸ ⌐⅔↑

 
56 ⌐⅔↑╢ ─ ≤⇔≡⁸2022─ ⁸1 kW 10MW ─ ⅛╠

∆╢ │₈ ₉≤ ↑╠╣≡™╢⁹↓╣│⁸ ⌂ ⅜ ╛ ⌂≥─ ◄Ⱡ─ ≤

─ ╩ ≈≤ ↕╣√√╘≢№╢⁹ 
57 2016─ ⌐ ™⁸⅛≈≡─ ⅜ ∫≡™√ ─₈ ₉│ ↕╣√⅜⁸∕

╣⌐ ╦∫≡ ⅜ ─ ⌐ ℮ ╩ ⌐ ∆╢ ╖≤⇔≡ ↕╣√⁹ 
58 ꞉כ◐fi◓◓ꜟכⱪ─ ≢│⁸ ⅛╠ ─ ⁸ ⅜ ⌂ ⌐≈™≡│⁸

╩ ∆╢ Nï3 ⌐ ─2.5⁸Nï1 ⌐5 ⅜ ↕╣≡™╢ ◄Ⱡꜟ◑כ  2025f⁹ 

https://www.meti.go.jp/shingikai/enecho/denryoku_gas/jisedai_kiban/system_review/pdf/103_03_03.pdf
https://diamond.jp/articles/-/374271
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/jisedai_kiban/system_design_wg/pdf/004_04_00.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/jisedai_kiban/system_design_wg/pdf/005_07_00.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/jisedai_kiban/system_design_wg/pdf/005_07_00.pdf
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╢ ≤⇔≡ ╩ ∆╢⅛⁸ ⌐⁸ ≤ ─ ╩≥℮ ∆╢⅛⁸

⌐⁸ ⌐≤∫≡ ─ ⅜ ⌐ ∆╢ ≤⌂╢ ╩≥℮

∆╢⅛⁸ ≢№╢⁹≤╡╦↑ ─ ⌐≈™≡⁸◄Ⱡ ⅜ WG─

⌐⅔™≡⁸₈ ⅜ ≢№╢√╘⁸ ╡ ⇔╖╛ ─≈╡ →⌂≥ ⌂

≤⌂╠⌂™╟℮ ⅜ ₉≤ ╘≡™╢ ◄Ⱡꜟ◑כ  2025f⁹↓╣│⁸

─ ╩ ⇔≈≈ ─√╘─ ╩ ∆≤™℮⁸ ─

╩ ⌐ ⇔≡™╢⁹ 

↓╣╠─ │2025⅛╠2026⌐⅛↑≡WG≢ ↕╣≡™╢⅜⁸ ─

│ ≢ ⇔≡™⌂™⁹ ⌐≤∫≡⁸ ⅜╙√╠∆ ─

│⁸ ⅔╟┘ ╩fiꜛ◦◒כ○ ∆╢╙─≤⇔≡ ↕╣╢ ⁸

∕─ ⅜ ∆╢⅛ ⅛│ ─ ⌐ ⇔⁸ ≢│ ─

─ ≤⇔≡ ╖ ╖℮╢ ⌐ ∫≡™⌂™⁹⌂⅔⁸↓╣╠ ⌐ ⅎ⁸

│ ─ ╩ ≤∆╢ ─ ╙ ⇔≡⅔╡⁸

╩ ⌐ ∆╢ ╖⅜ ↕╣≡™╢⅜⁸ ─ ─ ה ◖☻♩╩ ⅜

≥─╟℮⌐ ∆╢⅛≤™℮ ⌂ │⁸ ≤⇔≡ ─╕╕≢№╢⁹ 

─ ⁸∆⌂╦∟ ⁸ fi⁸ꜛ◦◒כ○ ╩

⌐ ∆╢≤⁸™∏╣╙ ─ ╩ ⌐ ⇔⌂™⁹ ─

│ ⌐╟╡ ─ ╩ ⌐◌Ᵽ⁸∏∑כ ◒כ○

◦ꜛfi│ ≤╡╦↑ ╩ ⇔⁸ │ ⅜ ≢

№╢⁹↓╣╠ ─ │⁸₈ ─ ₉ II.8.4⌐ ⌂╠⌂™⁹ ⌐ ≠

ↄ ─ ╩ ∆╢√╘⌐⁸ ─ ⅜ ∆╢√┘⌐ √⌂ ╩

∑∆╢≤™℮ ─Ɽ♇♅꞉כ◒ ⌂Ɽ♃כfi⅜⁸ ⌐╦√∫≡ ╡

↕╣≡⅝√⁹ ⁸ ⁸ ⁸ fi⁸ꜛ◦◒כ○

⌂≥⁸™∏╣╙ ⅜₈ ⇔≡™╢₉╟℮⌐ ∑╢√╘─ ≢№╡⁸

∕╣╠─ ◖☻♩│ ⌐ ⌐ ↕╣╢⁹ 2012⅜ ◦☻♥ⱶ ─

≢ ⇔√ ⁸∆⌂╦∟ ─ ╩ ≈Ⱡ♇♩꞉כ◒ ⌐⅔™≡

≤ ╩ ⌐ ∆╢↓≤┼─ │⁸ ╩ ≡⁸╕↕⌐ ─

≤⇔≡ ⇔≡™╢⁹ 

∆╣┌⁸╦⅜ ─ ╩ ╡ ↄ │⁸ ─ ▼♅▬ꜝⱪ◘ה

fi⁸כ ─ ⁸ ─ ─ ⌐⅔™≡⁸ ⌐ ⇔ ℮ ≢

─☻Ɽ▬ꜝꜟ⌐ ╡≈≈№╢≤ ╦↨╢╩ⅎ⌂™⁹∆⌂╦∟⁸ 7 ◄Ⱡ ⅜ ∆ CO2

─ ⇔│⁸AI ⌐ ⅎ╢ ≤─ ⌐ ╩ ⅎ

II.3.5⁸∕─ ╩ ∆╢√╘⌐ ⌂ ◘ⱪꜝ▬♅▼כfi│⁸ ◦◓♫

ꜟ─ ─ ≢ ─ ⌐ ╡≈≈№╡ II.3.6⁸ ─ ╩

∆═⅝ │⁸ ─ ≤™℮ ≢ ⌐ ⇔≡™╢ ⁹ 

↓╣╠ ≈─ │⁸∕╣∙╣ ⌐ ⇔≡™╢─≢│⌂ↄ⁸ ▬fiⱨ

https://www.meti.go.jp/shingikai/enecho/denryoku_gas/jisedai_kiban/system_design_wg/pdf/005_07_00.pdf
https://www.iir.hit-u.ac.jp/blog/2011/12/31/2011-vol-59-no-4/
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ꜝ─ ה ≤™℮ ─ II.3.4⌐ ⇔⁸ ה ה ⅛╠ ⌐ ∆

╢ ╩ ⇔≡™╢⁹ ─ ה ╩⁸ ↕╣√ ⌐ ∑╢─

≢│⌂ↄ⁸∕─ ⁸∆⌂╦∟ ⁸ ⁸◄Ⱡꜟ◑כ ─ ╩

≤⇔≡ ⅛╠ ⇔⁸ ─ ⌐⅔™≡ ⇔≡⅝√ ─

╖╩⁸ ⌂ ≢ ∆╢↓≤⅜ ≢№╢ II.8⁹ ◦☻♥ⱶ ─№╡

│⁸↓℮⇔√ ╩ ≤⇔≡ ╘╠╣╢═⅝╙─≢№╡⁸ │∕─√╘─

≤⇔≡ ≠↑╠╣╢⁹ 

II.4.  ─ ─  

─ │⁸ ה ה ה ─ ⅛╠⁸ ⌂

╩ ∆╢ ⌐№╢⁹FIT ⁸ ≢│ 3 ╩ ⅎ╢ ╩ ⌐

↕∑⌂⅜╠ ─ ╩ ╘≡⅝√⅜⁸∕─ CO2 │ ≢№╡⁸

│ ╘≡ ™⁹⇔⅛╙ │⁸ ≤™℮ ╩ ⇔≡™⌂™√╘⁸

≤─ ╩ ↑╢↓≤⅜≢⅝⌂™⁹ ⅜ ⅎ╢╒≥ ╛

◖☻♩⅜ ⇔⁸ │↕╠⌐ ∆╢⁹ │ ⌐≤≥╕╠⌂™⁹ ─

◘ⱪꜝ▬♅▼כfi─ ╩ ╘╢ ►▬◓ꜟ ≢│⁸ ╩ ╗

⌂ ┼─ ⅜ ⅛╠ ↄ ↕╣≡™╢⁹╕√⁸ ≢╙⁸ ╩

╗ ─ ⅜ ┼ ∆╢ │⁸◘▬Ᵽהכ ≢─ √⌂

╩ ╖ ⇔≡™╢⁹↕╠⌐⁸ ─ ╛⁸ ה ╩ ∂√ ┼

─ ⌂≥⁸ ה ≢─ ╙ ⇔≡™╢⁹ 

≢│⁸╕∏ ≤◘ⱪꜝ▬♅▼כfi II.4.1╩ ╡ →⁸ ™≡

─ II.4.2⁸₈ ◄Ⱡ ₉⅜ ™√ II.4.3⁸ ⌂

II.4.4⁸ ה ─ II.4.5⁸ ─ ꜞ☻◒ II.4.6⁸

◄Ⱡꜟ◑כ ┼─ II.4.7⁸ ─ II.4.8╩ ∂╢⁹↕╠⌐⁸

כⱣ▬◘ה꜡♥ ─ ꜞ☻◒ II.4.9⌐≈™≡ ∆╢⁹ 

II.4.1. ☺▼ⱡ◘▬♪┼─  

™╕ ⅜ ⅎ≡™╢ ─ │⁸☺▼ⱡ◘▬♪┼─ ≢№╢59⁹

≢™╕ ╙ ⇔≡™╢─│₈ ◦ꜞ◖fi ₉≢№╢⁹↓─ ─ │⁸◦

ꜞ◖fi ╩ ⇔≡≢⅝╢ ◦ꜞ◖fi≤ ┌╣╢ ≢№╢⁹↓╣⌐ ⅜ √╢

 
59 ☺▼ⱡ◘▬♪ genocide≤│⁸ ─ ≢genos≤ ─ ≢cide─ ≢№╡⁸1948

⌐ ≢ ↕╣√☺▼ⱡ◘▬♪ ─ ┘ ⌐ ∆╢ 2 ⌐╟╣┌⁸ ⁸

⁸ ╕√│ ╩ ╕√│ ∆╢ ╩ ⌐ ╦╣√ ─™∏╣⅛─ ╩ ∆╢⁹1) 

╩ ∆╢↓≤⁹2) ⌐ ⇔≡ ⌂ ╕√│ ⌂ ╩ ⅎ╢↓≤⁹3) ╕√│ ⌐

─ ╩╙√╠∆√╘⌐ ↕╣√ ╩ ⌐ ⇔≡ ⌐ ∆╢↓≤⁹4) ⌐⅔↑╢ ╩ ∆╢↓

≤╩ ∆╢ ╩ ∆╢↓≤⁹5) ─ ╩ ─ ⌐ ⌐ ∆↓≤⁹ 
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↓≤≢ ⅜ ∆╢⁹ 

⌐⅔↑╢ ─ ◦ꜞ◖fi─80│ ≢№╢⁹∕⇔≡⁸∕─℮∟

⅜ ►▬◓ꜟ ⌐⅔↑╢ ≢№╡⁸ ⌐ ╘╢ ►▬◓ꜟ ─

─◦▼▪│∂≈⌐45⌐ ∆╢⁹ ◄Ⱡꜟ◑כ IEA─2022─ ⌐╟╣

┌⁸ ⱤⱠꜟ ─ │╕∆╕∆ ╕╡⁸ ™ ⌐│95⌐ ∆╢≤™℮⁹

™◦▼▪─ │⁸ ⌂ ⁸ ™ ⁸∕⇔≡ ™ ≢№╢⁹ ◦ꜞ◖fi

─ ⌐│⁸ ─ ⅜ ≢№╢⁹ ►▬◓ꜟ ≢│ ⌂ ≢↓╣╩

∫≡™╢⁹╕√ ≢│ ה ה ⌐ ⅜ ∂℮╢─≢⁸ ⅜ ⇔™≤

◖☻♩ ⌐⌂╢⁹ 

⌐⅔™≡ ⅜ ™ ⌐│⁸ ⅜ ⇔≡™╢ ™╙ ↕╣

≡™╢⁹202110 ⁸G7 ⅜ ⅛╣≡⁸◘ⱪꜝ▬♅▼כfi⅛╠

╩ ∆╢ ⅜ ↕╣√⁹ ─ ►▬◓ꜟ ⌐⅔↑╢ ⌂≥╩ ⌐

™√╙─≢№╢⁹∕⇔≡⁸ ≢╙ ≢╙ ⅛╣≡™⌂⅛∫√⅜⁸ ─

╩ ╗≤⁸ │ ⁸ ≤ ╪≢⁸ ⇔≢ꜞ☻♩⌐№→╠╣≡™╢⁹ 

│⁸∆≢⌐ ►▬◓ꜟ ≢ ↕╣√ ה │ ≢№╣ ╩ ∆╢

╩20226 ⌐ ⇔≡™╢ II.6.8⁹↓╣⌐│ ⱤⱠꜟ╙ ╕╣╢⁹EU

╙⁸ ┼─ ⅜ ╦╣╢ ⌐≈™≡│⁸ ─ ≤⇔≡⁸∕─ ⌐╟

∫≡ ⅔╟┘ ─ ╩ ∆╢ ╩20229 ⌐ ⇔√⁹↓─ │⁸

≤ ─ ╩ ≡⁸202411⌐ ⌐ ↕╣ Council of the European Union 

2024⁸202711⌐ ⅜ ↕╣╢ ≢№╢⁹ OHCHR

╙20228 31 60⁸ ►▬◓ꜟ ⌐⅔↑╢ ⌐ ∆╢ ⌐≈™≡⁸ ─

╩ ⇔ ∫≡ ╩ ⇔√ OHCHR 2022⁹↓─ ≢│⁸►▬◓ꜟ ╛∕─

─▬☻ꜝⱶ ─ ⌐ ∆╢ ⌂ ⅜ ↕╣≡⅔╡⁸↓╣╠─ ⅜

⁸≤ↄ⌐ ⌐ ∆╢ ⌐ ∆╢ ⅜№╢≤ ≠↑╠╣≡™╢⁹ 

╙↓─ ─ ⌐≈™≡─ ╩ ╠╣╢─│ ≢№╢⁹™╛⁸ ↑ ≢

│⌂ↄ⁸ ╠⅜ ⇔⌂↑╣┌⌂╠⌂™ ⌐№╢⁹ ⌂⅜╠⁸ ─ │₈

─ ─☺▼ⱡ◘▬♪₉≤ ┬═⅝⁸⅔∙╕⇔™ ⌐№╢─∞⁹⇔⅛⇔ ≢│⁸

≢ ↕╣√ 6 ◄Ⱡ  2021⅜ ⌐⅔™≡ ↕╣⁸↕╠⌐

⌐╟∫≡ 7 ◄Ⱡ  2025a╙ ה ↕╣√⁹™∏╣─ ⌐

⅔™≡╙⁸ ◄Ⱡ│₈ ─ ₉⌐ ≠⅝⁸ ╩ ∆╢ ⅜ ↕╣≡™╢⁹ 

∞⅜™∫√™≥℮╛∫≡⁸∕╣╩ ─ ≤ ≢⅝╢─⅛⁹◄Ⱡꜟ◑כ

─ ≢│⁸ ─ ⌐ ∆╢ │╒≤╪≥ ╖╠╣≡™⌂™⁹ │ ►▬

◓ꜟ ⌐⅔↑╢☺▼ⱡ◘▬♪─ ╩⇔√℮ⅎ≢⁸ ►▬◓ꜟ ─

─ ╩ ∆═⅝≢№╢⁹ ⱤⱠꜟ─ ⅜ ⇔╟℮≤╙∕╣│╛╗╩ⅎ⌂™⁹∕

 
60 8 31⁸Ⱶ◦▼ꜟהⱣ♅▼꜠ ⅜↓─ ⌂ ╩ ⇔√─│⁸ ─ ≤⌂╢☺ꜙⱠ

flכ ─ 12╕≢ ╡10 ₁≤™℮◑ꜞ◑ꜞ─♃▬Ⱶfi◓≢№∫√≤↕╣╢  2022⁹ 

https://www.consilium.europa.eu/en/press/press-releases/2024/11/19/products-made-with-forced-labour-council-adopts-ban/
https://www.ohchr.org/sites/default/files/documents/countries/2022-08-31/22-08-31-final-assesment.pdf
https://www.meti.go.jp/press/2021/10/20211022005/20211022005-1.pdf
https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20250218_01.pdf
https://www.jiia.or.jp/research-report/china-fy2022-01.html
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╙∕╙ ⱤⱠꜟ⅜ ↄ⌂∫√ ⌐│⁸ ≤™℮⅔∙╕⇔™ ⅜№∫√ ™

⅜ ≢№╢⁹ 

ⱤⱠꜟ╩ ⇔√™⁸∕─ ╩ ⇔√™≤™℮ │⁸ ─√╘⁸└™

≡│ ─√╘─ ≤ ∂≡™╢∞╤℮⁹∞⅜∕╣⅜☺▼ⱡ◘▬♪┼─ ≤⌂∫≡⇔

╕∫≡™╢⌂╠┌⁸∕℮⇔√ ┼─ │ ╘≡ ⌐ ™⌂™⁹ ⌂ ⅜

─ ≢№╢⁹ 

II.4.2. ↑╠╣⌂™  

™≢ ⌂ │ ≢№╢⁹ │ ⌐╟╡⁸2025╟╡⁸ ⱷכ

כ◌ 50⌐ ⇔≡⁸ ─85 ⌐ ⱤⱠꜟ─ ╩ ↑≡™╢⁹

─ ─ ⅜ ⌐⌂╢≤╖╠╣╢⁹↓╣╩ ⌐≤∫≡ ╩ ⇔≡╝↓℮61⁹ 

─ ╩ ╢≤⁸ ⌐ 150 ─ ◦☻♥ⱶ╩ ⇔≡╙⁸

15 ≢ ⅜ ╣╢≤™℮⁹∞⅜↓↓⌐│◌ꜝ◒ꜞ⅜№╢⁹ ◦☻♥ⱶ╩ ∆╢

│⁸ ─ ╩ ╠⇔√╡⁸ ⌐ ╩⇔√╡⇔≡⁸ ⌂ ╩

╢↓≤⅜≢⅝╢⁹ ⌐│⁸ ⅜ ↄ ™ →╢ ⅜№╢⁹ 

↑╣≥╙⁸ │ ─ │╙∫≤ ™⁹╟ↄ1kW─ 1 ─ ◖☻

♩╩ ⇔≡⁸ │ ↄ⌂∫√⁸≤™℮ ╩ ↄ⁹∞⅜ │ ⇔™≤⅝⌐☻▬

♇♅╩ ╣≡ ⅎ╢⅛╠↓∕ ⅜№╢─∞⁹ ╩ ℮ ≤⇔≡│⁸╙∟╤╪ ⌐╟╠

∏ ╩ ╦∏ │ ≢№╢⁹ ╩ ⇔≡╙⁸ ⅜ ∫≡™⌂™ ─√╘

⌐ ─ │╛│╡ ≤⌂╢⁹ │ ⌐ ≤⌂╢⁹ 

∆╢≤ ─ ≤™℮─│⁸ ⅜ ∫≡™╢≤⅝⌐ ─ ╩

╠∆ ⇔⅛⌂™⁹ 47╩ ™≡ ⇔╟℮⁹ ─ ⌐ ⅜№╡⁸ ─

╩ ∫≡⁸ ⌐№╢ ⌐ ⅜ ╠╣≡™╢≤∆╢⁹↓─ ⌐ ⱤⱠꜟ╩ ↑

√╠⁸ 47─ ─ ╩ ↄ∆↓≤│≢⅝╢∞╤℮⅛ ╙∟╤╪≢⅝⌂™⁹

⅜ ∫≡™⌂™≤⅝⌐╙ │ ╩ ™√™⅛╠≢№╢ II.8.7⁹∞⅛╠⁸

╩ ⇔≡╙⁸ │ ↄ∑⌂™⇔⁸ ╙ ↄ∑⌂™⁹ ─≤↓╤⁸

ⱤⱠꜟ╙ ╙ ⌐⌂╢─≢⁸ ⅜ ≤⌂╢⁹≢│

─ ─ ≤│≥╣╒≥∞╤℮⁹ ⅜ ∫≡™╢ ∞↑│⁸ ─ ╩

≢⅝╢⁹↓─ ∞↑⅜⁸ ─ ≢№╢⁹ 

 
61 ─ │ 202301d, 202206╩ ⁹ 

https://www.wani.co.jp/event.php?id=7619
https://gendai.media/articles/-/95936
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47 │

≤⌂╢ 

─ ◖☻♩ II.1.5─ 31 ⌐╟╣┌⁸ ≤LNG ─

│ ⇔≡∞™√™1kW╩1 ≢5 ≤ ↕╣≡™╢⁹↓╣⅜ ─⅔

⅛→≢ ⌐ ≢⅝╢ ◖☻♩⌐⌂╢⁹↓╣│15─ ≢50 ⌐⇔⅛⌂╠⌂™⁹

≈╕╡150 ─ ⱤⱠꜟ╩ ∆╢≤⁸ │15≢ ⅜ ╣╢↓≤⌐⌂∫≡™

╢⅜⁸∂≈│ ↕╣╢ ─ │╦∏⅛50 ⇔⅛⌂™⁹ ╡─100 │⁸FIT

╛ ─⅛√∟≢ ↄ ─ ⌐⌂╢⁹₈ ₉

≤│⁸₈ ⌐ √╡╙ ↄ ™ ╩ ∫≡⁸ ⌂ ≢ ⱤⱠꜟ╩

≢⅝╢⅔ ∟⅜⁸ ⅛╠100 ╩ ↑ ∫≡ ╩ ↑⁸ ╩ ╢₉≤

™℮ ╩ ∫≡™╢⁹ 

⌂⅔ ─ ≢│⁸ ⌐╟╢ ╕≢ 5 ⇔⅛ ⅜⌂™≤⇔≡

™╢⅜⁸↓╣⌐│ │ ∞╤℮⁹ │ 25 │∆╢⅛╠≢№╢⁹∞

⅜↓─25≤™℮ │⁸ ≢╙☻▬♇♅╩ ╣╣┌ ⅜ ╠╣╢≤™℮₈ ⌂

₉─ ≢№╢⁹↓─ ≤⇔≡│⁸ ⅜№╡⁸ ⅜№╡⁸ ⅜

№╡⁸ ⅜№╡⁸∕─ ה ─√╘─ ⅜∕─ ╩ ╘≡™╢⁹25 ≤ 5

─ ≢№╢20⅜↓╣⌐№√╢⁹™ↄ╠ ╩ ╛⇔≡╙⁸↓─ │╕∫√ↄ

≢⅝⌂™⁹ 

╙⇔╙∕╣≢╙ ≢⅝⌂↑╣┌⁸ ≥⅔╡ ╩ ∫≡⇔╕∫≡⁸ ⅛╠

╩₈ ₉↕∑≡╖╢≤╟™∞╤℮⁹∕℮∆╢≤ ╣≡™╢≤⅝⇔⅛ │ ⅎ⌂™─

≢⁸ ─ │╕∏ ╣⌂™⁹Ᵽ♇♥ꜞכ╩ ∫≡ ╩ ╘≡⅔ↄ≤∆╢≤⁸

↕╠⌐╙∫≤ ⅜⅛⅛╢⁹ ≢╙ ╩ ⅎ╢←╠™Ᵽ♇♥ꜞכ╩ ∫≡

⅔ↄ≤⌂╢≤⁸25 ⌂≥≤│ ™⌐ │ ↄ⌂∫≡⇔╕℮∞╤℮⁹↓℮ ⅎ╢≤⁸

☻▬♇♅╩ ╣╣┌™≈≢╙ ⅎ╢ ⌂ ⅜25≤™℮─│ ⌐ ∂╢⅛╙⇔╣⌂

™⁹∕╣╩ ⌐ ⌐ ≢⅝╢ ◦☻♥ⱶ⅜ ╘╠╣╢─≢№╢ II.8⁹ 

╩ ⅎ╢ ⅜╖⌂ ╩ ╣╢ ≢╙ ™⁹ ⌐ ╩ ℮≤™℮ ⁸ │◑ꜞ◑

ꜞ─ ⌐⁸ ╛ ╩ ⇔≡Ɽ☼ꜟ─╟℮⌐ ╩ ≡╢⁹ ─ ⅝╙ ℮⌐

∑⌂™⁹ ─√╘⌐│ ⅝⌐ ╟™ ⌐⌂∫√ ™ ⅜ ╕⇔™⅜⁸∕╪

⌂ ╩ ≡╢ ⅜№╢ │≥╣∞↑™╢─⅛⁹ ∫√╒≥ ≢⅝⌂↑╣┌⁸ ╙

╩∆╢⁹ ─≤↓╤⁸ │⁸ ╩ ∫≡╙ ⁸ ╦⌂ↄ≡╙ ∞╣⅛─√╘─ ╩

≢ ↕╣ ≤⌂╡∕℮≢№╢⁹ 
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◄Ⱡꜟ◑כ♪Ⱶ♫fi☻╩ ∆╢ ≢│⁸ ⅜╟╡ ↄ─◄Ⱡꜟ◑כ◘כⱦ☻╩

≢⅝⁸∕⇔≡ ─ ⌐╟∫≡ ─ ╛ ⌂≥╩ ≢⅝╢╟℮⁸

╩ ∆╢ II.1.5⁹ ⌐╟╢ ┼─ │⁸ ─

≢№╢62⁹ 

II.4.3. ₈ ◄Ⱡ ₉⅜ ─  

─№∫√2011 ⁸ │ ╩ ⇔≡⅝√⁹≢│ │

∫≡™╢⅛≤™℮≤⁸╕∫√ↄ∕℮⌂∫≡™⌂™⁹╗⇔╤ │ ⅜ ⇔≡™

╢⁹↓╣│∕╣ ⌐│ ╙ ⅛∫√↓≤≢№╢⁹ ╛ ⅜ ╢ ⌐⁸ │

⌐ ⇔≡⁸ ─ ─ ╛ ─ ╩ ╘╢⁹ ╛ ⌐│≢⅝╢

╡─ ╩ ┘⅛↑╢⁹ ≈⅝─ ╕≢╙ ↕╣≡™╢⁹

2025d │⁸2025 ⌐≈™≡₈ │ ⇔⌂™₉≤ ⇔√⁹⇔⅛⇔ ⁸

╩⇔⌂™↓≤⅜ ↕╣╢↓≤ ⁸ ⅜ ⇔≡™╢ ─ ↕╩

⇔≡™╢⁹ 

⌂− │↓╪⌂↓≤⌐⌂∫≡⇔╕∫√─⅛⁹ ─ ╩ ⇔⁸

⅜ ₁≤ ↕╣╢─╩ ⅞↕ⅎ∆╣┌╟™│∏≢№╢⁹∞⅜ │ ⌐ ╩

™╢┌⅛╡≢⁸ ⌂ ╩≤╠∏⌐ ╩ ↑≡™╢⁹↓╣≢│ │╕∆╕

∆ ⌐⌂╡⁸ ⌐ ⌂ ⅜ ∂╢⁹∕╣│∆≢⌐ ⇔≡™╢ I.1.2⁹ 

│⁸ ↕╣╢ ≤ ↕╣╢ ╩ Ᵽꜝfi☻↕∑≡⅔ↄ ⅜№╢⁹↓╣│₈

₉─ ≤ ┌╣╢ II.8.4⁹↓↓≢│ 48╩ ™≡ ⌐ ⇔╟℮⁹

│⁸ ⌐ ₁⅜ ╩ ╘╢≤ ⅎ⁸ ⅛╠ ⌐⅛↑≡Ⱨ⁸≡∫⌂⌐◒כ ⌐⌂╢≤

╕√ ⅜╢⁸≤™℮◘▬◒ꜟ╩ ╡ ∆⁹↓─ ≤ ∞↑ ⅜ ⌐⌂

╢⁹ 

 
 

 
 

 

 

 

 

 

 

 

 

48 ─ ≤ ─Ᵽꜝfi☻ 

 
62 20242 22 ─ ─ⱱכⱶⱭ⁸₈│≢☺כ ┼─ ─ ╩ ∆╢ │ ∞

⅜⁸ │↕╣≡™⌂™₉≤ ↕╣⁸₈ ↕╣√₉≤ ∆╢ ⌂ ╛ ┼─ ⅜ ┘⅛↑╠╣≡™√⁹

∕╣⌐╙⅛⅛╦╠∏⁸20254 ⁸ ⌐ ™≢ ≢╙ ┼─ ⱤⱠꜟ ⅜ ↕╣√⁹ ⁸

≢│⁸ ⌐╟╢ ┼─ ─ ⅜ ↑╠╣╢⌐≤≥╕╡⁸ │ ≢№╢⁹ 

https://www.meti.go.jp/press/2025/05/20250523008/20250523008.html
https://www.city.kawasaki.jp/300/page/0000130076.html


   

152 

 

 

⌐│ ₁⌂ ⅜№╢⅜⁸∕─ │ ⌂╡⁸ ≤⇔≡─ ╩ ∆

╢╟℮⌐ ╖ ╦∑≡ ∆╢⁹↓╣╩₈ ₉≤™℮⁹╕∏⁸ ─ ™

╛⁸ ─ ╠⌂™ │⁸24 ⱨꜟ ≢ ∆╢⁹∞⅜ ⅔

╟┘ │ ⌐╟∫≡ ⌐ ⅜ ∆╢⁹∕↓≢ LNG⁸ ⁸ ⌂≥╩

≤∆╢ │⁸ ≤ ─ ╩ ╘╢═ↄ⁸ ╩ ₁≤ ↕∑╢↓

≤⌐⌂╢⁹ 

│⁸ ⌐╟∫≡╙ ⅜ ╦╢⅜⁸№╢ │♄ⱶ⅛╠ ≤∆ ╩

⇔≡ ╩ ⅎ╢↓≤╙≢⅝╢⁹ │Ᵽ♇♥ꜞכ─╟℮⌂ ╩ ≈⁹≈╕╡♄ⱶ⅜

⌐ 2≈№╡⁸ ⅜ ╩ ∫√ ⌐│⁸ ─♄ⱶ⌐ ╩ⱳfiⱪ≢ ╖ →≡

₈ ₉⇔⁸ ∫√ ⌐│ ╩ ≤⇔≡ ╩ ⇔₈ ₉∆╢⁹ 

↕≡ │ 7 ◄Ⱡ  2025a⌐⅔™≡⁸CO2 ─ ●☻╩

⌐ ⇔⁸2013≢2030⌐│46 ⁸2050╕≢⌐│♀꜡⌐∆╢≤⇔≡™╢⁹

─ CO2 ─ 4 ╩ ╘╢ │⁸↓─ ─ ─ ⌐↕╣≡⅝√⁹

FIT ⌐╟∫≡ ⌂ ╩ ↑√ ⅜ ⌐ ↕╣≡⅝√ ⁸

─ │ ⅜∫√⁹∕─√╘ ─ ╡ →│ ╡⁸ ∆╠╙ ≢

⅝⌂ↄ⌂╡⁸ ⌐ ™ ╕╣≡™∫√⁹ 

≤↓╤⅜↓─ ⁸ ⅜ ∆╢╟℮⌐⌂∫√√╘⁸ ⅜ ⇔√≤⅝⌐⁸

⌂ ⅜ ≢⅝⌂ↄ⌂∫√⁹ │╙≤╟╡ ╟ↄ ⇔≡│ↄ╣⌂™

II.4.2⁹20223 22⁸ ≢│ ≤⌂∫√⅜63⁸∕─≤⅝

╙ │╒≤╪≥ ⇔≡™⌂⅛∫√⁹ 

─ ─√╘⌐│⁸ ─ ╩ ∫≡⁸ ⅜ ⇔√

╩ ∆╢ ⅜№╢⁹∞⅜ ─ │₈ ₉─ ⌐ ⇔⁸╕√ ─

─ ─ ⌐ ╩ ℮↓≤│₈ ₉─ ⌐ ∆╢⁸≤™℮

⌐№∫≡⁸∕╣⅜ ⅛⌐⌂∫≡⇔╕∫≡™╢⁹ 

II.4.4. ⌐╟╢ ⌂  

∕⇔≡ ─ ⇔™ ╩ ⇔√↓≤≢⁸ ⌂ ⅜ ⇔√⁹

2012 ⁸FIT ─ ≢ ◄Ⱡ⅜ ↕╣≡⅝√⁹↓╣⌐╟╢ CO2 │

2000ï3000♩fi ≤↕╣╢⅜⁸2600♩fi≤∆╣┌ 2024 10.7♩

fi ─ 2.4 ≤ ↕╣╢⁹≤↓╤⅜↓╣⌐│ ⌂ ╩ ⇔≡⅝√⁹∕╣╩ ℮√╘⁸

FIT/FIP ⅜ ╛ ─ ⌐ ∑↕╣≡ ↕╣≡™╢⁹2026 ⁸↓─

│ ≢ 3.2 ⌐ ∆╢ ╖≢№╢  202664⁹↓╣│ №√

 
63 20223 16─ ⌐ ⇔√ ≢─ 6 ─ ⌐╟╡⁸ ה ◄ꜞ▪─ 6 330

kW⅜ ⇔≡™╢ ≢⁸3 ↑─22 ⌐│ ≢ ⅜ ↄ⁸ ⅜ ↕╣≡╢↓≤⅛╠⁸

₈ └∫ ₉⅜ ↕╣√ ⁹ 
64 FIT/FIP ≢│⁸2019⌐│3.6 ⁸2022 4.2 ⁸2023 4.7 ⁸2024 4.8 ⁸2025

4.85 ⁸2026 4.85 ≤ ╕╡⇔≡™╢  2026⁹FIT ─ ⁸╙≤╙≤ │

https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20250218_01.pdf
https://www.meti.go.jp/press/2025/03/20260319004/20260319004.html
https://www.meti.go.jp/press/2021/03/20220321001/20220321001.html
https://www.meti.go.jp/press/2025/03/20260319004/20260319004.html
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╡≢ 2.5 ⁸3 ≢│7.4 ⌐⌂╢⁹3 ─ │∞™√™ 1.2 ∞

⅛╠⁸ ≢│15 ≢№╢⁹∆╢≤⁸15 ⌐ ⇔≡7.4 ∞⅛╠⁸ ─╖

≢ ⌐ ⅜1.5⌐⌂╢╒≥─ ╘≡ ™ ⅜∆≢⌐ ⇔≡™╢⁹ 

─ ≢╖╢≤3.1 ─ ≢2.4─ ∞⅛╠⁸↓╣╕≢─ ─

─ ⅛╠ ⅎ┌⁸1 №√╡ 1.3 ─ ⅜ ⅛∫≡™╢╦↑≢№╢⁹1♩fi

CO2№√╡─ ≢ ∆╣┌12 ╙ ∆╢ ╘≡ ⌂ ≢№╢⁹

ⱤⱠꜟ│⁸ ⅛⌐⅛≈≡╟╡ ⌐⌂∫√⁹⇔⅛⇔⁸ ⅜ ⇔≡™ↄ↓≤│ ⅛╠

⌐ ≢№╡⁸ ≢№╣┌⁸ ⅜ ⅜∫≡⅛╠ ╩ ╘╢═⅝≢№∫√⁹⌐╙

⅛⅛╦╠∏⁸∆≢⌐ ⅛╠◖⸗♦▫♥▫ ⇔≡™√ ─ ⌐ ╩ ↑╢↓≤⌂ↄ⁸

₈ ⌐╟∫≡ ⅜ ⅜╢₉≤∆╢ learning by doing⌐ ⇔⁸ ╘≡ ◖☻

♩⌂ ⅜ ↕╣√─≢№╢⁹ ⌐│⁸ ─ ⌂ ⌐╟∫≡ⱤⱠꜟ │╗⇔

╤ ⇔⁸2012 ⌐ ⌐ ⇔╪≢™√ ─₈ ₉≤⌂╢ ╩ ™

√  2021, 3 ⁹ 

╙⁸ ⅜ ∫√ ⇔⅛ ⇔⌂™ ≤™℮ │╕∫√ↄ ⇔≡™⌂™⁹

↓─√╘™ↄ╠ ╩ ⇔≡╙ │ ╦╠∏ ⌂─≢ ⌐⌂

╢ II.4.2⁹ ⌐ ╩ ╠⇔≡⇔╕ⅎ┌⁸↓╪≥│ ─ꜞ☻◒⅜ ↄ⌂╢ II.4.3

⁹ 

│∆≢⌐ ⌐ ↕╣≡⅔╡⁸ ╩│∂╘ ↄ─ ≢ ⌐

⅜ ╦╣╢╟℮⌐⌂∫√⁹∕─ ⁸ ⁸ ⁸ ⁸ ⁸ ≢╙ ↕╣

≡™╢⁹ ≢╙⁸ ה ─ │ 20243 ≢ 2000kW╩

ⅎ⁸2024⌐│ ⅜╦∏⅛⌂⅜╠ ↕╣√⁹2025⌐≈™≡╙⁸ ─

⅜ ╕╣≡™╢ Ɽ꞉כ◓ꜞ♇♪  2025⁹⇔⅛⇔ ⌐⌂╢≤ ⌐

∆╢─≢ ∫√ ╩ ≡≡™╢⁹ ↕╠⌐ ⅜ ╘┌∕╣∞↑ ≡╢↓≤╙ ⅎ

╢⁹╕√ ╙ ∆╣┌⁸╕∆╕∆ ≡╢ │ ⅎ╢⁹↓℮⇔≡╕∆╕∆

─ │ ∆╢ ⌐≈™≡│II.4.5⁹ 

─ ⌐ ⇔≡™≡ ⌐ ≢⅝╢ ╙ ∫≡⅝≡⅔╡⁸↓╣╙ ─

◖☻♩ ⌐⌂╢⁹20214 ⁸ │₈╕∞ ™≡™╢ ⅜№╢⅛

╠ ╩∆╣┌ ™₉≤ ∫√⅜⁸⌂−∕─ ⅜╕∞ ™≡™╢─⅛⁸∕─ ╩ ⅎ⌂

™─∞╤℮⅛⁹↓╣╕≢ ⌂ ⅜ ⅎ╠╣≡⅝√⌐╙ ╦╠∏⁸∕╣≢╙ ⅜ ╦⌂

⅛∫√⅛╠≢№╢⁹ 

 
⅔⅔╗⌡ 5ï6000 ╒≥─ ╩ ⇔≡™√≤ ╦╣╢ ⅜№╡ Nomura 2023, p. 21⁸ ⅛╠10

≢ ─ 8 ⌐╙ │ ⇔ ↑√↓≤⌐⌂╢⁹↓╣│ ⌂ ◄Ⱡ ─╖⌂╠∏⁸ ◖☻♩

⌐ ℮ ─ ╛ ─ ⇔ →≤™∫√ ⌂ ╩ ™√⁹↕╠⌐⁸↓─ ⌂ ╩ ™√

FIT ⅜ ⌐ ∂╢♃▬Ⱶfi◓╩ ╠℮⅛─╟℮⌐⁸GX─ ─ ≢ ⅜2028⅛╠ √⌐

↕╣╟℮≤⇔≡⅔╡ II.1.3⁸◄Ⱡꜟ◑כ◖☻♩╩ ∂√ ─ │ ╩ ⅎ≡ ∆╢ ⅜№╢⁹ 

https://www.keio-up.co.jp/np/isbn/9784766427530/
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/saisei_kano/smart_power_grid_wg/pdf/001_02_02.pdf
http://dx.doi.org/10.1007/978-981-19-6494-7
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II.4.5. ⁸ ⁸ ⌐╟╢ ─ ≤  

╩ ⇔√√╘⌐⁸ ─ ™ ⌐ ⌐ ∆╢↓≤≢⁸ ⅜

⌐⌂╡⁸∕─ ╩ ∆╢↓≤⅜ ⌐ ╦╣╢╟℮⌐⌂∫√⁹ ◄Ⱡ─

╩ ∆╢√╘≤⇔≡⁸ ─ ╛⁸ ╛ ⌐ ─ ╩ ⅎ╢≤™∫

√ ⅜ ∂╠╣≡™╢⅜⁸∕╣╠⌐│ ⅜№╢℮ⅎ⁸ ╙ ╗ ≤⌂╢⁹ 

─ │⁸ ⅜№╢ ⅛╠ ─№╢ ┼≤ ╩ ╢ ╩ ∆╢↓

≤≢№╢⁹╙⇔№╢ ≢ ╛ ⌐ ⅜№╣┌⁸ ⌐╦√∫≡ ╩ ∆╢

↓≤≢⁸ ─ ⌐⅔↑╢ ╛ ╩◌Ᵽכ∆╢ ⅜ ≢⅝╢⁹⇔⅛⇔⁸

─ ≢ ╩ ╛∑╢╦↑≢│⌂™⁹ ⌂ ╛ ◄Ⱡ ⌐ ⇔≡⁸

─ ∞↑≢│ ≢⅝⌂™⁹ ─ │⁸ ─√╘⌐ ≢│№╢

⅜⁸∕╣≢ ≤™℮╦↑≢│⌂ↄ⁸ ⌐ ⌂ ─ ⅜ ≢№╢⁹ 

╛ │⁸ ⌂ ≢№╢⅜ ⌐│ ⅜№╢⁹↓╣╠│⁸№╠⅛∂

╘ ⇔√ ⇔⅛ ∆╢↓≤⅜≢⅝∏⁸╕√ⱨꜟ ╩⇔√≤⇔≡╙ ╩ ≢⅝╢

│ ≤ ╠╣╢√╘⁸ ≤ ⇔≡⁸∕─ ™ ⌐ ⅝⌂ ⅜№╢⁹

⌐╦√∫≡ ⅜ ™⁸№╢™│ ∫≡™╢⌂≥™℮↓≤│ ↄ№╢↓≤∞⅜⁸∕℮⇔

√≤⅝⌐│ ╩ ™⅝╣⌂™ ⅜ ™⁹╕√⁸ ≢│↓╣╠╩₈ ↕╣√

₉≤ ⇔≡™╢⅜⁸ ⌐⅔™≡⁸ ◄Ⱡ⅜ ≤⌂╢ │╦∏⅛≢№╡⁸

╩ ⇔≡╖╢≤⁸ ─√╘─ │ ⌐ ⅛╠ ↕╣≡™╢─⅜ ≢№∫

≡⁸₈ ↕╣√₉≤™℮ │№╕╡ ≢│⌂™⁹↓╣╠─ ⅛╠⁸ ⅜₈

─fi₉ꜛ◦◒כ○ ≤⌂∫≡™╢─│≤≡╙ ≤ ╦↨╢╩ⅎ⌂™⁹ 

≤⇔≡│⁸ ⌐╟╢♦ⱴfi♪꜠☻ⱳfi☻ DR ─ ─ ╙№╢⁹⇔⅛

⇔⁸♦ⱴfi♪꜠☻ⱳfi☻│⁸ ≢ ⌂≥⅜ ≢⅝╢ ⌐ ═ ⅜

™⌐ ↕™─⅜ ∞⁹ │ ⌐│ ≢ ∆╢↓≤⅜ ≢№╢⁹ 

⁸ ⅜ ⌐ ∆╣┌⁸ ◄Ⱡ╩ ∆╢↓≤≢⁸ ≤⇔≡─

⌂≥ ≢№╢⁸≤─ ╙ ↄ⁹∞⅜↓╣│ ⇔™≤│ ⅎ⌂™⁹ ⇔⅛ ∑∏⁸

─ ⅜ 13 ⌐≤≥╕╢ ⱤⱠꜟ≢ ╩ ℮√╘⌐│⁸

╟╡╙ ™⌐ ™ ⅜ ≤⌂╢⁹∕⇔≡ ╠╣√ ⌐ ∆╢ ─

╩ ╛ ╡ ─ ╙ ╘≡∑∫∑≤ ⇔⌂↑╣┌⌂╠∏⁸ ╘ ╗ ⌐ ⇔≡⁸

─ ╙ ⌂╙─≤⌂╠↨╢╩ⅎ⌂™⁹↕╠⌐⁸ ⌐│ ⌂⅛╠∏꜡☻╩ ℮↓

≤╙ ∆╢≤⁸∆═≡─ ╩ ⌐ ╘╢↓≤│ ≢│⌂™⁹ 

↕╠⌐⁸╙⇔╙ ◄Ⱡ≤ ─ ∑⌐╟╡ ╩ ↕∑╢√╘⌐│⁸ ◄Ⱡ

⅜ ⌐№╢↓≤⅜ ≤⌂╢⅜⁸ ◄Ⱡ⁸ ≤╙⌐ ⌂ ⅜⅛⅛╢↓≤⌐

ⅎ⁸ ⅜ ∂╢╒≥⌐ ◄Ⱡ╩ ╛∕℮≤⇔≡╙⁸ ⅜ ─ ≤⌂╢≤™

℮ ⌂ ╩ ⅎ≡™╢⁹ 

⁸ ⁸ ⁸↕╠⌐│♦ⱴfi♪꜠☻ⱳfi☻⌐≈™≡╙⁸∕╣∙╣─
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╩ ⇔ↄ ⇔⁸ ™≥↓╤╩ ╘╢↓≤⅜ ≤⌂╢⁹↓╣╠ ≢│ ⅜ ⇔⌂

™↓≤╩ ⇔⁸ ╩ ⇔√ ≤▬fiⱨꜝ ⅜ ╘╠╣╢⁹∞⅜∕─◖☻

♩ ─ │⁸ ⁸∕╙∕╙ ╛ ⌐ ⇔⌂™↓≤≢№╢⁹ 

II.4.6. ⌐ ≢ ⌐ 

⌐≈™≡│ ─ ╙ ≢№╢⁹ ─ ⁸ ⱤⱠꜟ⌐ ∆╢

≤⁸ ╩ ∫≡ ─ ⅜№╢↓≤│╟ↄ ╠╣╢╟℮⌐⌂∫√⁹↓╣⌐≈™≡│∆≢⌐

10 ⌐⁸ 2013 ⅜₈ ◦☻♥ⱶ─ ↕╣√ ⌐⅔↑╢

─ ₉⌐⅔™≡ ⇔≡™╢⁹ 

─ ⅜ ⌐⌂╢←╠™⌂─≢⁸ ─ ⌐╙╙∟╤╪ ─ ⅜№╢⁹↓

╣│ NEDO─ ₈ ◦☻♥ⱶ─ ─ ─ ⌐≈™≡₉⌐

⅜№╢⁹ ─ ≢№╣┌ ─ ⌐│ ─☻▬♇♅╩ ╣┌ ─

│⌂ↄ⌂╢⅜⁸ ⱤⱠꜟ│ ⅜ √╢ ╡ ∏≤ ╩ ↑╢─≢ ─ ╩⌂ↄ

∆↓≤⅜≢⅝⌂™⁹⇔√⅜∫≡ ⅜ ⅝╛∆™ ≢│⁸ ⱤⱠꜟ─ ⌐│ ╩

↑⌡┌⌂╠⌂™↓≤⌐⌂╢⁹ 

│ ⱤⱠꜟ ↑╩ ≢ ╘√⅜⁸≤ↄ⌐ ⌂─│ ⌂≥─

5 ≢№╢⁹2019 ─ ≢│⁸ ─ ⁸ ≢ 10 ─ ⅜ 1ï2

ↄ≤ ↕╣≡™╢⁹↓─ ₈ Ɫ◙כ♪ⱴ♇ⱪ₉│₈↓↓⌐™≡│♄ⱷ

≢∆₉≤™℮ ⌂ⱷ♇☿כ☺≢ ╩ ╪∞╙─≢№╢⁹ 

⌂ ⅜ ⅝√ ⌐⁸ ⱤⱠꜟ⌐╟╢ ≢ ╩ ↓↕⌂™∞╤℮⅛⁹

∕╣⌐╟∫≡ ⁸ ⁸ ⅜ ╣√╡∆╢↓≤│⌂™∞╤℮⅛⁹ │╙∟╤╪ 5

∞↑⌐ ╕╠⌂™⁹ ⅜ ⅝⅛⌡⌂™ │ ─ ╢ ⌐№╢⁹ ⱤⱠꜟ

╩ ← ⌐⁸╕∏│ ─ ⅜ ≢№╢⁹∞⅜ ─ Q&A ⌐│⁸₈ ⌂─≢

⇔√ⱤⱠꜟ⌐│ ≠⅛∏ ┼ ₉⁸₈╕∞ ─ │ ™₉⌂≥≤⇔≡™╢

∞↑≢№╢⁹ ⌐⌂∫≡⁸ ⌐ⱤⱠꜟ⅜ ⇔≡™╢─⌐⁸₈ ≠⅛∏⌐ ⌐

₉⌂≥ ⌂↓≤⅜≢⅝╢│∏│⌂™⁹∕╣⌐↓─ ─ │ ⌐ ≢⅝╢╙─

≢№╢⁹₈╕∞ ⅜ ™₉⌂≥─ ≢⁸ⱤⱠꜟ ─ ╩ ⇔≡│⌂╠⌂™⁹ 

 

 

 

 
 

 

 

NEDO ⅔╟┘ ⁹ 

 

49 ⱤⱠꜟ ⌐⅔↑╢

 

https://www.fdma.go.jp/laws/tutatsu/items/tuchi2503/pdf/250326_jimurenraku.pdf
https://www.jpea.gr.jp/news/533/
https://www.city.edogawa.tokyo.jp/e007/bosaianzen/bosai/kanrenmap/n_hazardmap.html
https://www.jpea.gr.jp/news/533/
https://www.city.edogawa.tokyo.jp/e007/bosaianzen/bosai/kanrenmap/n_hazardmap.html
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II.4.7. ◄Ⱡꜟ◑כ ─ │ ↕™ 

╩ ∆╢ ≤⇔≡⁸◄Ⱡꜟ◑כ ⅜≢⅝╢─≢◄Ⱡꜟ◑כ ⌐

∆╢≤™℮ ╩╟ↄ ↄ⁹↕╠⌐⁸ ⌐│ ⅜№╣┌⁸ ⌐⌂∫≡╙

⅜≢⅝╢─≢⁸ ⌐╙⌂╢≤™℮⁹∞⅜≥∟╠╙ ─≤↓╤│ ╦⇔™⁹ 

╕∏◄Ⱡꜟ◑כ ∞⅜⁸ ⱤⱠꜟ─╒≤╪≥⅜ ⌂─∞⅛╠ II.4.1⁸╕

∫√ↄ ⌐│⌂∫≡™⌂™⁹∕╣≢╙⁸ ⅜ ∫≡™╢≤⅝⌐│ ≢№╢

●☻╛ ⌂≥╩ ≢⅝╢⅛╠⁸ ⌐│●☻╛ ─ ╩ ╠∆≤™℮ │№╢⁹

↑╣≥╙⁸™↨ ⌂≥≢ ⅜ ⅝√ ⌐ ⇔⌂™⁹2018⌐ ≢ ⅜

⅝√≤⅝⁸ ⅜ ⇔≡™√↓≤⌐ ⅎ≡⁸ ⅜ ─

╩ ↑≡⁸ ⅜ ⌐ ∫√⁹∕↓⅛╠ ∆╢≤⅝⌐ ⌐√∫√─│⁸

≤ ≢№╢⁹ ה │≥℮⇔√⅛≤™℮≤⁸ │™∫√╪ ⅛╠

↕╣√─∞⁹ ה ⅜ ╩ ⇔√─│⁸╕∏ ≤ ≢ ╛ ⅜

⇔√ ─↓≤≢№╢⁹ ה │⁸ ⅜ ∑∏⁸ ╩ ⅛ↄ╠╪ ⇔≡⇔

╕℮─≢⁸™↨≤™℮≤⅝⌐│ ─ ⌐ ≈≥↓╤⅛⅛ⅎ∫≡ ⌐⌂╢⁹ 

2011─ ⌐⅔™≡│⁸ ─ ה ⅜ ⌐╟∫≡

╖ ⇔√↓≤≢⁸ │ ⌂ ⌐ ╦╣√⁹↓─≤⅝⌐ ⅛╠─ ⌐

⇔√─│⁸ ─ ∞∫√⁹╕∏ ╩ ╣√ ─●☻ ⅜

╩ ≢⅝√↓≤│ ⅝⅛∫√⁹ ─ ⌐№╢ │⁸ ⅜ ⌐

⌂∫√√╘™∫√╪│ ⇔√⅜∆←⌐ ⇔⁸ ⇔√ ╩ ⇔≡ ─ ⌐

⇔√⁹↓─≤⅝╙ ─ │ ≢№╡⁸∕─ ╩ ⅛╠ ∆╢↓

≤≢ ╙ ⇔≡™∫√⁹ 

↓─≤⅝ ─ ─⅔⅛→≢⁸ ⇔≡╙ ≢ ╩ ⅛∆↓≤⅜≢

⅝√⁸≤™∫√ ⅜ ∂╠╣√⁹∞⅜ ╡⇔≡ ⇔√≤↓╤⁸™↨≤™℮≤⅝─◄Ⱡ

≡⇔≥כ◑ꜟ ⌐ ↕╣√─│●♁ꜞfi⁸ ⁸ ⁸ ⁸◐ꜗfiⱪ ≤™∫

√∫∞◒♥כ꜡─╖∂⌂√  2011⁹ ╙№╣┌ ⌐│ ™⌂™⅜⁸ ⅜

⇔⌂™↓≤⌐│⁸ ─≤↓╤ ╙ ╙≢⅝⌂™⁹ 

⌐ ⌐ ™◄Ⱡꜟ◑כ ≤│⁸ ╛ ⌂≥⌐╟╢ ⌂

≤ ⌂ ⅛╠⌂╢₈ ₉≢№╢⁹ ╛ ⅜№∟↓∟⌐

№╢₈ ₉≢│⌂™⁹ 

II.4.8. ⌐╟╢ ⅝⌂  

∕╙∕╙ ⅜ ⌐ ⇔™⅛╙ ╦⇔™⁹ ⌐ ↕╣≡™╢⅜⁸

╛ │⁸₈ ₉⌂≥≢│ ⇔≡⌂™⁹╗⇔╤∕─ ≢№╢⁹

╛ │⁸ ⅛⌐►ꜝfi╛ ה ●☻⌂≥─ │ ⌐│ ⌂™⁹∞⅜

https://criepi.denken.or.jp/koho/books/detail/005.html
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≢⁸ ↄ ↄ ∆╢ ╛ ─◄Ⱡꜟ◑כ╩ ╘⌂↑╣┌⌂╠⌂™⁹↓─√╘ ╛

╟╡╙⁸ ↄ─ ╩ ∂≡ ╩ ╠⌡┌⌂╠⌂™⁹☿ⱷfi♩⁸ ⁸●ꜝ☻⁸

⌂≥─↓≤≢№╢⁹ ≤⇔≡ ╙ ⌐⌂╢⁹╟℮╛ↄ20227 ⅛╠⁸

╩ ⅛╠ ⌐ ⇔ ╖ ≡╢ ◄Ⱡꜟ◑כ  2021c⅜

↕╣√⁹ 

≢│⌂ↄ ⌐ ∆╢ ⅜◖☻♩│ ↄ⌂╢⅜⁸ ™ ╩ ℮⁹ ╛ ⅜

∕─ ≢ ╦╣╢⁹ ─ ⌐≈™≡ ╢≤↓╤ ⅜ ∑╠╣≡™╢⁹ ⅜ ↑╣

┌ ⌂≥≢ ⇔√╡ ╩ ↓⇔√╡⇔≡ ⌐ ⅜ ⅛╢⁹ ─ ™

⌂ⱷ●♁כꜝכ│ ╢≤↓╤⌐№╢⁹↓╣⌐≈™≡│ ₈ ◄Ⱡ ₉

⅜ ∟ ⅜╡⁸ ≢─ ⅜ ╠╣╢╟℮⌐⌂∫√⁹ 

│ ─√╘≤⇔≡⁸ ⌐╟∫≡ ↕╣≡™╢⁹⇔⅛⇔ ⌐CO2│

≥─ ╢─≢№╤℮⅛⁹ꜝ ▬ⱨ◘▬◒ꜟ ╩╖≡ ∆╢ ⅜№╢⁹™╕ Ɽ

Ⱡꜟ─╒≤╪≥│ ⌂─≢⁸ ⌐ ─ CO2⅜ ∆╢⁹ ⱤⱠꜟ─

≢№╢ ◦ꜞ◖fi─ ⌐│⁸ ─ ╩ ∆╢⅜⁸ ≢│ CO2 ─ ™

⅜ ─ ∞⅛╠≢№╢⁹ 

►▬◓ꜟ ⌐│ ↄ─♁כꜝכⱤⱠꜟ ─◦ꜞ◖fi ⅜№╢⁹ ╩

╢≤⁸◦ꜞ◖fi ─∆← ⌐ ⅜ ∫≡™╢⁹↕╠⌐∕─ ╩ ╢≤ ─

⅜№╢⁹ ╠⅛⌐⁸ ─№╢ ╩ ∫≡ ╩ ≡⁸∕─ ꜟⱤⱠכꜝכ♁≢

╩ ∫≡™╢─∞⁹≈╕╡ │ꜟⱤⱠכꜝכ♁─ ─ ─╟℮⌂╙─≢№╢ II.6.8⁹ 

↕╠⌐ⱷ●♁כꜝכ ╩ ∆╢≤⅝⌐│⁸ ⌂ ⅜ ⌐⌂╢⁹100kW─

⌐ ∆╢∞↑─ ╩ ∆╢√╘⌐│⁸ ─ ─ ─

─2 ⅜ ⌐⌂╢  202301a⁹⇔⅛╙↓─ │ ─℮∟ ╣√ ∞↑⌐

⇔≡⅔ ∑≢ ↕╣╢─≢⁸ ╛ ╩ ⅎ╢↓≤│≢⅝⌂™⁹ │⁸ ⇔

≡ ╩ ↑╢ ≤│kWhⱬכ☻∞↑≢ ∆═⅝╙─≢∆╠⌂™⁹ 

ⱷ●♁כꜝכ≢ ╩ ╦⌂↑╣┌⁸ ≢│ ∏≤ ⌐⌂╢⁹∕℮∆╣┌CO2│∕

╣∞↑ ⅛╠ ↕╣╢⁹≈╕╡ⱷ●♁כꜝכ│ ⌂─∞⁹╙∟╤╪⁸™∫√╪

ⱷ●♁כꜝכ╩ ∆╣┌⁸ ⇔≡™╢ ⌐│ CO2╩ ↕⌂™ ≢⁸ ─●

☻╛ ─ ╩ ╠∆↓≤≢⁸ ─ CO2─ ⌐│⌂╢⁹∕╣≢│⁸∕─ ⌐╟

∫≡⁸ ⌐ ⇔√ CO2╩ ∆╢─⌐ ⅛⅛╢∞╤℮⅛ ≢│⁸ ⅛╠

⇔√ⱤⱠꜟ≢ ⌐ⱷ●♁כꜝכ╩ ≡√ ⁸ ⌐CO2─ ⌐│10╙⅛⅛╢⁹Ɽ

Ⱡꜟ ⌐ ≢ ∆╢CO2⅜8 ⁸ ⌐╟╢ ⅜2 ≢№╢65⁹ 

≢│⁸ⱷ●♁כꜝכ ─CO2 │≤≡╙ ⌂™─≢⁸ │CO2

╩ ↕⌂™≤╖⌂⇔≡╟™⁸≤↕╣≡™╢⁹∞⅜ │⁸ ≢⅝╢╟℮⌂ ⅛╠│╒≥

™⁹2024⌐⅔™≡ ≢─ ╩⇔√ ─ │ ⌐ ∆╢

 
65 ─ ⌂≥⌐≈™≡ ⇔ↄ│  202211, 202301d ╩ ↕╣√™⁹ 

https://www.enecho.meti.go.jp/category/saving_and_new/saiene/kaitori/dl/fit_2017/legal/haiki_hiyou.pdf
https://cigs.canon/article/20230105_7206.html
https://cigs.canon/article/20221124_7146.html
https://www.wani.co.jp/event.php?id=7619
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╩ ⅎ╢ ≢№╡⁸2024⌐│ │ ─ 29 ╙─kW ─

╩ ⇔≡™╢⁹∕─ ╩ ∫≡ ↕╣√ⱤⱠꜟ╩ CO2 ─√╘≤™

∫≡№╡⅜√⅜∫≡ ℮─⅜ ⁸≤™℮─≢│ ⅛⇔™⁹ 

II.4.9. ⅜♥꜡─ ≤⌂╢ 

─ │╕∞№╢⁹₈ ◄Ⱡ ─ ≢ ⌐ ⁸ ⌐ ₉╙☻כ◔√∫

≤ ∂╠╣╢  2022⁹ 

│ 6 ⁸ ⌂≥⅜ ™√ ◄Ⱡꜟ◑כ─

╩ ∆╢√╘─ ≢⁸ ◄Ⱡ ─ ╛ ─ ╩

⇔√⁹ ≢│⁸ ╩ ↑√ ◄Ⱡ ─ ≤ ─

≢⁸ ⅜ ≥√∫№⅜☻כ◔√⇔ ⁹ 

◄Ⱡ │⁸ ה ╩ ∆╢ ─ ⌐ ∫≡⁸ ⇔√ ╩

∆╢⁹ ─ ⌂≥│⁸ ⅜№╣┌⁸☻▬♇♅╩ ╠⌡┌⌂╠⌂™⁹ │⁸∕

─ ⌐ ∫≡ ╦⌂⅛∫√ ⅜™≡⁸ ⅜ ⇔√≤⇔≡™╢⁹∕╣│ ◄Ⱡ

─₈ ₉─ ≤⇔≡ ╦╣≡™╢⅜⁸╙⇔╙↓─ ◄Ⱡ ⅜₈ ₉╩ ∫≡™

√╠≥℮∆╢─⅛⁹ 

⅛≈≡│⁸ │ ─ ┌⅛╡∞⅛╠⁸∕─╟℮⌂ │№╕╡⌂⅛∫√⁹

∞⅜ ≤ ◄Ⱡ ⌐╟∫≡ ─ ⅜ ⇔≡™╢⁹ ─ ╙

™⁹ ─ │₈Ɫ▬Ⱪꜞ♇♪ ₉≢№╡⁸ ⌐╟╢ ⌐ ⇔≡▬fiⱨꜝ╩

∆╢─│ ─ ⌐⌂∫≡™╢ II.9.1⁹ 

ה ╩ ⇔√ ⁸™╕╛ ─ ↄ─ ≢⁸ ≢│№╢⅜

─ ⁸ ⌐ ∫≡│7 ╩ ה ⅜ ╘╢↓≤⅜№╢⁹↓─℮∟─™∫√

™≥╣∞↑⅜ ─ ⌂─⅛ ∕╣⅜ ⌐⁸ ╩ ∫≡⁸ ⌐ ╦∏⁸

─ ⌐╟∫≡ ─ ╩ ╖√╠≥℮⌂╢─⅛⁹√≤ⅎ┌ ⌐ ╩ ≤

∆≤⅛⁸№╢™│ ⌐ ∆╢⁹ ⌐╙ ⌐ ∆╢↕╕↨╕⌂ ⅜№╡∕℮≢№

╢⁹ ⌐ ≢ ╩ ↓⇔√╡⁸∕─ ╩ ⇔√╡∆╢↓≤≢⁸ ╩

⌐ ╣⁸∕╣⌐ ∂≡ ╩⇔≡ↄ╢ │ ≢⅝⌂™⁹ ⌐⁸ ─ ≤ ⅜

≢№╢⁹ 

II.5.  ≢ ╩ ∆╢ 

│ ─ ≢№╡⁸550 ─ ╩ ⅎ⁸ ─ 2 ╩ ™⁸

─ ⅔╟┘ ─ 3 ╩ ╘╢⁹ ─ ◄fi☺fi≢№╢≤≤

╙⌐⁸₈╙─≠ↄ╡─ ─ ₉≤⇔≡ ╩ ∆╢ ≢№╢⁹ ╩ ≤∆╢◘

ⱪꜝ▬♅▼כfi│ ─ ⱷכ◌כ⌐ ↄ ↨⇔≡⅔╡⁸ ≤ ─ ≢╙

№╢⁹ 

https://www.denkishimbun.com/sp/210258
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⇔⅛⇔ ⅜ ⌐ ∆╢ EV │⁸↓─ ⌐ ⌂♄ⱷכ☺╩ ⅎ⅛⌡

⌂™⁹EV┼─ ⅜ ╘┌⁸ ─3 ⌐ ┬ ⅜∕─3 ─1⌐ ⇔⁸

─ ה ─ ╩ ╢ ┼─ ╩ ╘╢∞↑≢№╢⁹∕─ ⁸ ─ ─

│™╕⌂⅔ ╩ ╘≡⅔╡⁸ ה ה ⌐⅔™≡╙⁸EV ─ │

⌐ ⅛™≈≈№╢⁹EV│₈ ₉≢№╡⁸ ⌂⇔⌐│ ⇔ⅎ⌂™⁹ ⅜

╢═⅝ │⁸ ╩ ⌐⇔√ ⌂EV ╩ ╘⁸ ╩ ╗ ─ⱴꜟ♅

Ɽ☻►▼▬ ─╙≤⁸ ⱷכ◌כ─ ≤ ╩│⅛╢↓≤≢№╢⁹ 

≢│⁸ ─ ─ II.5.1≤EV ─ ≤ ─ II.5.2ï

II.5.4╩ ╕ⅎ√℮ⅎ≢⁸ ⌂EV ⅜ ⌐ ⅎ╢ ╩ ∂ II.5.5⁸

⅜EV ╩ ⇔≈≈№╢ II.5.6⁸EV─ ─ ≤ ─

II.5.7ïII.5.8╩ ∆⁹↕╠⌐⁸ ╩ ╗ ─CO2 ─ II.5.9

≤⁸ ╩ ⅎ╢ ה ─ II.5.10╩ ∆╢⁹ 

II.5.1. ─ ≤  

│⁸ №╢ ─ ⁸ ⌐ ⅝╩ ⅝⁸ ∆╢17─ ╩

╘66⁸ ─ ─ ⌐╗↑≡ ⌐ ╩∆╢⁹∞⅜ ─ ≢

№╢ ╩⅔╤∕⅛⌐⇔≡│⁸ ⌐ ╘√ ─╙─≠ↄ╡│≢⅝∏⁸

╩ ⅎ╢₈╙─≠ↄ╡▬fiⱨꜝ─ ₉↓∕⅜⁸ ─ ⌐⌂╢⁹╕√

│ ≢│⌂ↄ⁸ ─ ≢№╢⁹∕⇔≡ ─ ⌐⅔™≡⁸₈╙─≠ↄ╡─

─ ₉⌐⌂∫≡™╢⁹ 

─ ⌐╟╢≤⁸2025─ GDP │ ≢ 4.5─

6627885 ≤⌂╡⁸5 ≢ ⇔√⁹ ─ ≢ ╛ ─

⅜ ⅎ⁸ ╩ ⇔√⁹ │ ≢3.4─144 ⁸ ≢╙2.9∞∫√⁹

♩ꜝfiⱪ ─ ─ ⅜╖╠╣√╙──⁸ ─ ≢№╢ ⱷכ◌כ

⅜⁸ ─ ╛ ─ ⅝ →⌐╟∫≡ ◖☻♩╩ ⇔√↓≤≢ⱪꜝ☻≤⌂∫

√⁹ │ GDP─ 20╩⇔╘⁸ ╛ │ ─ ≤⌂∫≡™╢⁹

2023─ ─ ─♩♇ⱪ│ 17.1≤ 3.9≢ ─21

╩ ╘╢⁹ ╛ ⱨꜝ♇♩꜡כꜟ ⌂≥ ─ ╩ ╗≤⁸

─ 3 ╩ ╘╢⁹ ⁸ ≢│ ⌐╟╡⁸ ⁸ ⌂≥─

⅜ ╩↑╪ ⇔⁸ ≤⇔≡550 ─ ╩ ⅎ⁸ ─ ─

25.9⁸ ─ 30.2╩ ╘╢ ─ ◄fi☺fi≢№╢ 2021

⁹ │ ⌐≤╡⁸ ∕─╙─≢№╢⁹  

 
66 17─ │⁸ AIה ה ○▬Ᵽה    כⱣ▬◘הꜟ♃☺♦ 

☿◐ꜙꜞ♥▫ ◖fi♥fi♠ ⱨה ◒♇♥♪כ◄Ⱡꜟ◑כ ה GXה ה 

 ⱨꜙכ☺ꜛfi◄Ⱡꜟ◑כ  ⱴ♥ꜞ▪ꜟ ה  ꜡☺☻♥▫◒☻ 

  ≢№╢⁹ 
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 20243 2023 │⁸ 7 ♩ꜜ♃⁸ ⁸ⱱfi♄⁸☻☼◐⁸

ⱴ♠♄⁸☻Ᵽꜟ⁸ ≢96 7917⁸ ─ ─ 3 ─1 ↄ─2400

╩ ⇔⁸♩ꜜ♃│2024≢│1027≤⁸2023⌐ ⅝⁸2020 ⁸5

─ ≤⌂∫√⁹20253 ─ 7 ─ │⁸ ꜟⱣכ꜡◓≥

─ ≢⁸ ╘≡ ╟╡5 ⅎ100 ╩↓ⅎ√ 1006767⁸ⱪꜝ☻4 7891

≤ ┌⇔√⁹ ≢╙Ɫ▬Ⱪꜞ♇♪⅜ ™♩ꜜ♃≤▬fi♪⌐ ™☻☼◐│ ⌐ ╩

┌⇔√⁹ ≢ │5 8392≢22.6 1 7040Ƹ ≤⌂∫√⁹ 

≢╙♩ꜜ♃ │⁸5 8 ⌐ ⇔√20263 ⌐⅔™≡⁸

⅜ 5.5─50 6849≤ ≢ ╘≡50 ╩ ⅎ⁸5

╩ ⇔√⁹ ─ ◖☻♩╩ ⌐ ∑∏⁸ ≢ ⇔√↓≤⅛╠⁸

│21.5─3 7662⁸ │19.2─3 8480∞∫√⁹ ⌂

≤⇔≡│⁸Ɫ▬Ⱪꜞ♇♪⌐ ™♩ꜜ♃⅜ ⌐ ╩ ┌⇔⁸EV ─ ™

╛ⱱfi♄⌂≥─ⱷכ◌כ│ ╣╙ ╩ ™╠╣√⁹ ≢│⁸EV ⌐ ╩≈

↑≡⅝√ ⱷכ◌כ≤─ ≢ ╩ ™╠╣√⁹╕√ ≢│⁸♩

ꜝfiⱪ ⁸≤ↄ⌐◌♫♄≤ⱷ◐◦◖⌐ ╩ ⇔√ⱷכ◌כ│ ⌐ ⇔╪∞⁹  

─2025 ⌐╟╢≤⁸ ─ ה ╩

∆╢ ⅜ ∆╢ ה ─1 │ ≢№╡⁸ ─ ╩ ↑≡⁸

ה ≤⇔≡ ∆╢ ╙╛│╡ ⅜1 ≢№╢ 50⁹ ⌐ ⅜▬fi

♪ ⌐ ⇔⁸ ╩∆╢ ⅜╖╠╣╢⁹ 

 
 

 

 
 

 

₈2025

₉⁹ 

50 ꜞ

☻◒╩ ↑√

─ ה

─

 

 

│ ⅜ ╩ ≈₈╙─≠ↄ╡─ ꜟⱣכ꜡◓⁸⅜╢№≢₉ ⌐ ™⁸

─ ⅜ ╪≢™╢⁹ │ ┌™≢ ⇔⁸ ─ ≢№╡⌂⅜╠⁸

│ ⅜ ╠╣╢ 51⁹ 
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ⱬ♃כ♦

⁹☻כ

│ OEM12─

╗

⌐ ⁸ │▪☺

▪⁸ ⁸ ⁸▪

ⱨꜞ◌⁸ │ ⁸

⁸ ⁹ 

 

51

ⱷכ◌כ─

 

ⱷכ◌כ⅜ ╩ ⌐ ∆ ⁸ │ ⌐ ╢⅜⁸2 ↑⁸3

↑⁸4 ⁸5 ─ ↑ │ ⌐≤≥╕∫≡™╢⁹∕╣╠─ │⁸ ⅜

┘ ╗ ≢╙⁸ ⌐ ╩ ┌⇔≡™╢⁹ ─ │ 3 52≢№

╢⅜⁸ ≢╖╢≤⁸ ─ ─3 ╩ ╘╢⁹ 

 

 

 

 
 

 

 
 

 

 
 

₈ ₉ 2023 ⁹ 

 

 

52 ─ ♩♇ⱪ10 

⇔√ │⁸ ─ ⅛╠⁸ ⅛╠─ ╩ ╛⇔≡™╢⁹

⇔⅛⇔⁸ ─₈ ה ה ה ₉⌐ ∆╢ ⌂ ⌐ ⅎ╠╣╢ │⁸

─ ╩ ™≡ ⇔ↄ⁸ ⅛╠─ ⌐ ∫≡™╢⁹ ─ ⱷכ◌כ│ ∂≡

≢№╡⌂⅜╠ ⌂ ╩ ⇔≡⅔╡⁸ ⌐╙ ⅜№╢⁹ 

│⁸ ⅜ ╕⌂™╕╕⁸ ™ ≢○Ɑ꜠כ◦ꜛfi╩ ⇔≡⅔

╡⁸ ⁸∆⌂╦∟ ⅛≈ ⌂╙─≠ↄ╡ ╛ ⅜⁸ √⌂ ╩∑

∏≤╙ ה ╩ ≤⇔≡⅝√⁹∞⅜⁸ ─ │ ⌂ ≤⌂∫≡™

╢⁹2023 ⌐╟╣┌⁸1994 ⌐ ⇔≡⁸ ⅜ 15 ≤⌂╢◦▼▪│

12ⱳ▬fi♩─ ≢№╢ 53⁹ 
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₈

╩ ╢ ≤

─ ─ ₉20235

⁹ 

 

 

53 ⌐⅔↑

╢ ─

─  

⁸ │ ╩ ⅎ⁸ ≤─ ⌡ ™≤ ≤─│↨╕≢ ╣╢ ⁸

ⱴꜟ♅Ɽ☻►◄▬─ ⅜ ╘╠╣≡™╢⁹≤ↄ⌐⁸ ⌐╟∫≡ ╩

∆ ─ ⌐ ∟ ⅛℮⌂⅛≢⁸ ⌂ ≢№╢◄fi☺fi ⁸Ɫ▬Ⱪꜞ♇♪

─ ⌐⅔™≡⇔∫⅛╡≤ ≢ ∟ ↑≡™⅛⌂↑╣┌⌂╠⌂™⁹∕─√╘⌐╙⁸

─ ≢№╢ ─◘ⱪꜝ▬♅▼כfi─ ⌐ ╩№≡⁸◄fi☺fi ╡─

╩ ∆╢ │⁸₈ ╩ ↄ ⅛⌐∆╢₉√╘⌐ ≢№╢⁹  

│ ≢№╢⁹ ╩ ⌐⁸ ⇔√ ╩ ⅎ√

ⱷכ◌כ─ ─ ─ ╩ ⇔⁸ ╩≈↑≡⅝√ ⱷכ◌כ⌐

╙ ↑⌂™╟℮⌐⁸ ╩│⅛╢↓≤↓∕⅜⁸ ⌐ ╘╠╣≡™╢⁹

─ │⁸ ≢№╡⁸ ─ ⌂ↄ⇔≡ ─ │⌂™⁹ 

II.5.2. EV┼─ ≤ ─  

│CO2 ─√╘≤⇔≡⁸EV╛PHEV⁸ FCV─ ─

כ◑ꜟfi◄Ⱡכꜞ◒⁸⌐╘√ 85 ð ─ │ ╩ ↑

≡™╢⁹√≤ⅎ┌⁸♥☻ꜝ ╩ ∆╢≤⁸ ⅛╠85 ─ ⁸ ⅛╠85 ─

╩ כ◑ꜟfi◄Ⱡכꜞ◒√╕⁹╢╣↕ ─ ⌐ ↑√▬fiⱨꜝ ⌐╟

╡⁸ ╛fiꜛ◦כ♥☻ ─fiꜛ◦כ♥☻ ⌂≥╩ ⇔≡™╢⁹ 

202510⌐ ⅜ ⇔√⅜⁸EV ─ │ ↕╣∏⁸ ⌐

─ ≤⇔≡⁸ꜝ♩♬♇◒ ≤─ ╩ ⇔√ ⅜ ≢╙

⌐ ⇔⁸♩ꜝfiⱪ ≢─ ─ ⅞ ≤⇔≡⁸EV ╩

∆╢ ╩⇔√67⁹ꜝ♩♬♇◒ ≤─ ─ ⁸ ≢│EV

⅜ ↕╣√⌐╙⅛⅛╦╠∏⁸ ≢│⁸ ⌐ ╩ ↑√ ┼─

╩ ⌐⁸20261 ⁸EV┼─ ⅜ 130 ⌐ ↕╣√⁹╕√

⌐│ ≤⇔≡ ─EV ⌂≥╩ ⇔⁸ ⌐ ─ ⌐ ∑∆╢

╩ ⇔≡™╢⁹╒╓ ≢EV╩ ∫≡™╢⌐ ⇔™⅜⁸∕╣≢╙ EV

 
67 GX ─ │II.1╩ ⁹ 
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│2% ≤ ┘ ╪≢™╢⁹ 

2023╕≢⁸ ╛ ╩ ⌐⁸ ≢ CO2 ⌐╗↑≡⁸ ─ ⁸

─ ⌐ ⅎ⁸ √⌂ WtWWell to Wheel⅛╠ ─♃▬ꜘ╕≢

╛LCA─ ⅜ ╪≢™√⁹⇔⅛⇔⁸2025 ⁸ ה ≤╙⌐EV │

⅝⌂ ╩ ⅎ≡⅔╡⁸EV ─ ╣│ ⌐ ⇔≡™╢ II.5.6⁹ 

2025 ─ ─ │⁸Global Data╛Mark Lines⌂≥⁸ ⌐╟╡

┌╠≈⅝⅜№╢⅜⁸ 9200 ≢№╢⁹ ה ⅜ⱴכ◒ꜝ▬fi☼

╡╟♃כ♦─ ⇔√ ─Ɽ꞉כ♩꜠▬fi ⌐╟╢≤⁸2024⌐

⌐⅔↑╢ EV─ ◦▼▪│ ─ 1.28⌐ ⅞∏⁸ 7.62⁸♪▬♠

12.13⁸ ≢╙22.61⁸▬fi♪⌐⅔™≡│╦∏⅛0.23⌐ ╕∫≡™╢ 54⁹ 

─ ⌐⅔↑╢ EV ─ ╛ ⅜ ↄ ≤⁸ ⌐⅔↑╢

⌐│ ⅝⌂◑ꜗ♇ⱪ⅜№╢⁹ ⁸2024─ ≢│⁸ ─ⱷכ◌כ⅜

≤∆╢Ɫ▬Ⱪꜞ♇♪─ ⅜ ⇔≡™╢⁹ ≢╙ ─ ╩ ╢♩

ꜜ♃─ ⌐⅔™≡│⁸2025⌐│∕─ 42─ 443 ⅜Ɫ▬Ⱪꜞ♇♪ ≢№╢⁹

2022│ ─28.3⁸2023│34.8≢№∫√⅛╠⁸Ɫ▬Ⱪꜞ♇♪ ─ │

⌐ ┘≡™╢⁹∞⅜ ─ ─ │⁸™╕∞⌐ ≢№╢⁹ 

 
 

 

 

 

 

 
 

 

 

⁹ │

2024⁹ 

 

 

54 ─Ɽ꞉כ♩

꜠▬fi  

 

EV│ ╩ ⌐ ┘≡│™╢╙──⁸ ╛ ≢│ ╠⅛⌐ ⇔≡™

╢⁹ ⌐⅔↑╢EV─ │ ≤ ≢№╡⁸ ─ ⌐╟╡ ⅎ╠╣≡™╢⁹

─ ─ ─√╘─ ≤ ⅝ↄ ╪≢™╢⁹ ─ⱷ♦▫▪⌐│⁸ ─

│ EV≢№╢≤™℮ EV ─ ⅝┬╡≢⁸ ╙ EV╩ ≤⇔√╙─⅜ ≈⅜⁸

─ │∕℮⌂∫≡™⌂™⁹EV│ ≤⇔≡⁸ ╛ ≢ ⇔≡

⅝√⅜⁸ ♩ꜝfiⱪ ─ ⌐╟╢ ─ ╛⁸꜡ ◦▪─►◒ꜝ▬♫ ┼

─ ⌐╟╢ ─ ⅛╠⁸ ─ │ ⅝ↄ ⇔√ I.4⁹

⁸EV │ ─ ≢№╡⁸ ╠─ ∞↑≢│ ∆╢↓≤│≢⅝∏⁸2023⅛
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╠│ ⌐ ─√╘─ ─ ╡⅜№╢ ≢⁸ ╡ →⌐╙ ╡╩╖∑≡™╢⁹

2026⁸ fiꜝ▬╢╟⌐ꜟ◄ꜝ☻▬ה ≤▬ꜝfi─ⱱꜟⱶ☼ ⌂≥⌐╟╢

⌐╟╡●♁ꜞfi ⅜ ⇔ II.3.1⁸ ∞∫√EV⅜ ∟ ⇔≡™╢⅜⁸

ⱷכ◌כ│ ─ ⅜ ⅛ ⅛╩ ╘╢ ⌐№╡⁸EV┼─ ⌐│

┘ ≢№╢⁹ 

II.5.3. │ ╩ ╘≡™╢ 

⁸≥─ ╩ ∆╢─⅛╩ ╘╢─│ ≢│⌂ↄ ≢№╢⁹ ─ ⌐

│ ⌐◄fi☺fi ─ ⅜ ™⁹ ⅜⅔ ≤∆╢ ⁸ASEAN⁸

▬fi♪≢╙ ─ │ ≢№╢⁹ ◄Ⱡ ╩ ∆╢EU≢╙╕∞ ⅜

≢№╢ 55⁹ 

◖fi◘ꜟ♥▫fi◓ KPMG☺ꜗⱤfi─◓꜡כⱣꜟ ≤ ─

⌐╟╢≤⁸2021⌐│⁸ ─ ─44⅜◄fi☺fi ╩ ⇔√™≤ ⅎ≡™╢

⅜⁸↓╣│2022⌐│1ⱳ▬fi♩ ⅎ45⌐⌂╡⁸2023│↕╠⌐∕─ ⅜ ┘≡63

⌐⌂∫≡™╢⁹ⱷ♦▫▪≤ ⌐╟╢EV◦ⱨ♩─ ╡⌐╙ ╦╠∏⁸EV─ ╩ ⇔

≡™╢ │9 ⌐ ╕╡⁸2021╟╡1ⱳ▬fi♩ ⇔√⁹ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪│9 ⁸

│4 ≢№╢⁹ ∆═⅝│◄fi☺fi ─ │ ₁ ⇔⁸◄fi☺fi ⁸Ɫ▬

Ⱪꜞ♇♪ ≤ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪╩ ╦∑≡ 85─ ⅜⁸ ─⸗ⱦꜞ♥▫ꜝ▬

ⱨ─ ⌐№╢⁸ ─ ─⌂™ ╩ ™√™≤ ∫≡™╢↓≤≢№╢⁹ 

 

 
 

 

 
 

 

KPMG (2024)⁹ 2030⌐⅔↑╢

BEV ◦▼▪

◄◓♀◒♥▫Ⱪ ≤ ─ ⁹ 

 

55 ⌐ ┌╣╢◄fi☺

fi  

II.5.4. │ ⌐ ⇔≡™╢ 

─ ─ ⁸ ⁸ ⌂≥ ╩ ╢ ≢№╢◖fi◦ꜙכⱴ

⁸2025│≢♩כⱳ꜠כ ─♩♇ⱪ10≤⇔≡⁸1. Sentra⁸2. Ⱶ♇♪◘▬☼☿

♄fi ♩ꜜ♃ ◌ⱶꜞ ⁸3. ◘Ⱪ◖fiⱤ◒♩SUV☻Ᵽꜟ ◒꜡☻♩꜠♇◒ ⁸4. ◖fiⱤ◒♩

SUV ☻Ᵽꜟ ⱨ◊꜠☻♃כ ⁸5.  SUV♩ꜜ♃ RAV4 PHEV⁸6. Ⱶ♇♪◘▬☼

SUV♩ꜜ♃ Highlander HV⁸7. ◖fiⱤ◒♩SUVLexus NX350hהLexus NX450h⁸ 

https://assets.kpmg.com/content/dam/kpmg/xx/pdf/2024/01/24th-gaes-report.pdf
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8. Ⱶ♇♪◘▬☼SUVBMW5/BMW5PHEV⁸9. EVTesla Model Y⁸10. Ⱨ♇◒

▪♇ⱪ Ford Maverick HV≢№╡⁸♩ꜜ♃⅜4 ⁸☻Ᵽꜟ⅜2 ⁸ ⅜1 ≤⁸

∏╠╡≤ ⅜ ╪≢™╢⁹ ─ ≢│⁸BMW⁸Ford ≤Tesla⅜ ∫≡™╢⁹EV

│♥☻ꜝ ─╖≢⁸™∏╣╙Ɫ▬Ⱪꜞ♇♪⁸PHEV⁸ ≢№╢⁹ ≢│ ─

╟™Ɫ▬Ⱪꜞ♇♪ ─ Ⱪכⱶ⅜ ⅝≡™╢⁹ 

⌐ ≤╡№→╠╣≡™╢ EV─BYD│⁸ⱨ□כ►◄▬≤ ╩

⇔≡™╢↓≤⅛╠⁸ ≢ ─ ≤⌂∫≡⅔╡⁸ ≢─ │

⇔™⁹Ᵽ▬♦fi │ ─◖Ⱡ◒♥♇♪◌כ─ ╩ ─ ─ ⅛

╠ ─ꜞ☻◒≤⇔≡⁸ ╩ ⇔√⁹♩ꜝfiⱪ ⌐⅔™≡╙↓─

│ ↕╣≡™╢⁹ EV┼─ ⅜ ╕╢⌂⅛≢⁸ │⁸ EV

⌐ ╩ ⇔≡ ⇔≡™╢ ≢№╢⁹ 

2025─ ASEAN ─◖fi◦ꜙכⱴכ꜠ⱳ⁸│♩כ ⌐╟∫≡ ─┌╠≈⅝│№╢⅜⁸

─ ♩♇ⱪ10⌐│⁸♩ꜜ♃⁸ⱱfi♄⁸™∆▒⁸ ⁸≤ ⅜ ┬⁹ ⌐

ⱷכ◌כ─ ⅜ꜞ☻♩ ╡⇔≡™╢⁹ ╙╕╕⌂╠⌂™▪☺▪╛▪ⱨꜞ◌⌂

≥─ ≢│⁸ ─ ≢⁸ ⌐⁸ ⁸EV╩☿◌fi♪◌כ≤⇔≡

─כ♃ⱪ♄▪כꜞכ▪╢∆ │№╢╙──⁸ │ ╠╣≡™╢⁹ ╛ ⇔™

⌐⅔↑╢ ─ ⅜ ↕╣≡™╢⁹ 

II.5.5. ⌂EV ⅜ ─ ╩ ╓∆ 

─ EV │⁸ ─ ─ ⌐≤∫≡│ ─ ⅜ ™⁹ ─

≢│ ⌐ ─ ⅜ ⅝™⌐╙ ╦╠∏⁸ ╩№→╢ ⱷכ◌כ

┘⌐ ⱷכ◌כ╩ ⅎ╢ ─ ⱷכ◌כ─ ╛ ─ ⌐ ┼─

╩№√ⅎ⁸ ∆╢ ─ ⌐ ─ ╩№√ⅎ≡™╢⁹ 

│ 3 ™ ╩≈⅛℮⁹ ⱷכ◌כ─ ⌐│ 2 ↑⁸3 ↑≤™╦╣

╢ ─ ⱷכ◌כ⅜ⱧꜝⱵ♇♪─╟℮⌐ ⌂╡⁸ ⱷכ◌כ─ ⌐ ╦∑√

╩ ⇔≡™╢⁹∕╣⅜ EV ⌐⌂╣┌ ∆╢ ─ │ 3 ─ 1≤ ⌐ ⌂ↄ⌂

╢⁹ ⅜ ⌐ ╣≡™√◄fi☺fi≤♩ꜝfi☻Ⱶ♇◦ꜛfi⅜⁸ ⌐כ♃כ⸗≥ ╦╢

─≢№╢⁹EV⌐⌂╣┌◖☻♩─ 4 │ ≢№╡⁸ ─ ─ 3 ⁸ ─ 8

ↄ≤™℮⁸ ◦▼▪╩ ⅜ ∫≡™╢68⁹ ⌂≥ │ ─ ⅛╠

─⌂⅛≢ ─ ╩ ™ ╗≤™℮ ≢№╢⅜⁸ │ ⅜ ↕™≤™℮

↓≤╙№╡⁸ ⌐ ╩ ∆╢ │╖╠╣⌂™⁹ ╕≢ ⇔≡⅝√ ╩

⌐ ⇔⁸ ─ ╩ ⌐⅛ⅎ╢↓≤≢⁸EV ⅜ ╘┌ ╗╒≥⁸ ─

╩ ⅎ╢ ─ ↑ ⌐ ⅜№╡⁸ ⱷכ◌כ⅜ ∆╣┌∆╢╒≥⁸

⌐⅔↑╢ ╩ ⅜ ╢↓≤⌐⌂╢⁹ 

 
68 ─ ꜞ☻◒⌐≈™≡│II.6.7⁸II.6.8⅔╟┘II.9╩ ⁹ 
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Ᵽfi◒─₈EV♃כ♦ ─  ─ ₉ 56⌐╟╢≤⁸

─℮∟⁸EV─ ⅜ ⌐ⱴ▬♫☻ ⅜№╢≤ ⅎ√─│ 2023 ⌐ 49.2  ≤

╒╓ ╩ ╘≡™╢⁹EV◦ⱨ♩⌐╟╢ │ ⅜◄fi☺fi⅛╠ ┼≤ ╦

∫≡™ↄ₈ ₉ ≢ ⌐ ╣≡™╢⁹ 

 

 

 

 
 

 

 

TDB Report (2023)⁹ 

 

56 ⌐⅔↑╢ EV

⌐╟╢  

─◖fi◘ꜟ♥▫fi◓ ⅜ꜟ♩ꜞה▬♦הכ◘כ▪ 2021 3 ⌐ ⇔√ ⌐╟

╢≤⁸●♁ꜞfi ⅛╠ EV⌐ ╡ ╦╢↓≤≢⁸ ⱷכ◌כ─ 300 ─ ─

℮∟ 30 ─ ⅜ ╦╣╢≤↕╣╢⁹↓─ │ ─ ─∕─

5.5 ⌐№√╢⁹EV⅜ ∆╢≤ ─ ⱷכ◌כ─ │ 3 ∆╢↓≤⅜

╕╣≡™╢⁹ 

⁸ ⱷכ◌כ│ ╩ ⌐ ⇔ ≢ ⅜ ╪≢™╢⅜⁸

⌐⅔™≡│⁸ ─ 3 ─ ╩ ∆╢ ⱷכ◌כ⅜ ⌐⅔↑╢ ≤

─ ≤⌂∫≡™╢⁹≤ↄ⌐ ⌐╟╡⁸ ─ ™ ⱷ2023│כ◌כ

≢ ⅜ ╣⇔√⅜⁸∕╣╠│™∏╣╙ ⌐ ™ⱷ⁹╢№≢כ◌כ 

EV │⁸∆≢⌐ ≤ ≢ ⇔╗ ─ ⱷכ◌כ⌐ ™ ∟

╩⅛↑⁸ ⅝⌂ ╩ ╗↓≤⌐⌂╢⁹ ─ │⁸ ─⌂⅛≢╙

─◦▼▪╩ ╘≡⅔╡ 57⁸ ╩ ∆╢↓≤⌐╟╡ ⅜ ╢↓≤│

⌐ ⅝⌂ ─ ╩ ⅎ╢↓≤⌐⌂╢⁹ 

 

 

 

 

 

 

 
 

 

 

≤⇔≡─

│♃כ♦⁹ ₈

₉ │2024 ⁹ 

 

57 ─  

https://www.tdb-publish.com/2023/10/dd1148dd4b5bd9c9911dee0fe32abef123a41052.php#:~:text=%E5%B8%9D%E5%9B%BD%E3%83%87%E3%83%BC%E3%82%BF%E3%83%90%E3%83%B3%E3%82%AF%E3%81%8C%E3%81%BE%E3%81%A8%E3%82%81%E3%81%9F%20%E3%80%8CEV%E6%99%AE%E5%8F%8A%E3%81%AE%E5%BD%B1%E9%9F%BF%EF%BC%8F%E5%8F%82%E5%85%A5%E4%BC%81%E6%A5%AD%E3%81%AE%E5%AE%9F%E6%85%8
https://www.jama.or.jp/statistics/facts/industry/index.html
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₈●♁ꜞfi ⅛╠ EV┼₉≤ ⇔√ ⅜⁸2019 ⌐ ─

◘Ⱶ♇♩⌐ ⇔⁸₈ ─╟℮⌂ ⅝⌂ │ ⇔ↄ⁸◒כ◦◒☿⁸≢ꜟכ

⌐ ╡ ╗═⅝∞₉≤ ⇔ⱷ♦▫▪╩ ⅛∑√⁹╕√₈EV─ ╩∆╢≤⁸╟ↄ ⌐≈

™≡─ ╩ ⌐⇔╕∆⅜⁸∕╣│ ⌂ ⌐∆⅞╕∑╪⁸╕√ ⇔™ ⅜ ╕╣

╕∆₉ ≤ ⌂≥≢ ⅜ ↕╣╢ ╩⇔≡™√⁹ 

∞⅜⁸ ≢ ╦╣╢ ─ ╩ ⅜ ℮↓≤│≢⅝⌂™⁹ ⅜

∆╢ │ ⌐⅔™≡╙⁸ ⌐⅔™≡╙⁸∕╣╩ ⅎ≡™╢ ≢№╢⁹

─ ⌐│№╕╡ⱪꜝ☻─ │⌂™⁹ ≤⇔≡

│ 2021 3 11 ─ ≢⁸₈↓─╕╕≢│⁸ ≢ 100 ─ ≤⁸15

╙─ ⅜ ╦╣╢↓≤⌐⌂╡⅛⌡⌂™₉≤ ╩ ╠⇔√⁹ │ ⅝ↄ

⇔√⅜⁸◄fi☺fi ─ ╩ ∂╢↓≤│ ╩ ⇔⁸ ⌐ ⅝ↄ ∆╢⁹ 

EV┼─ ⌂ ╩ ∆↓≤⌐╟∫≡⁸EV⌐ ╩ ⇔ ⅞√ ⌂≥│⁸

─ ╩ ╗ 7 ⁸2 ─ꜞ☻♩ꜝ⌂≥⅜ ↕╣⁸2025 7 ⌐│⁸

≤⌂╢ ╙ 2027 ≢─ ⅜ ↕╣√⁹╕√ ─ ╩

↑⁸ ─ ◘ⱪꜝ▬ꜘ₈כⱴ꜠ꜞ₉│ ≢ ─ ≢ ≢№∫√⅜⁸

2025 6 11 ⌐ ≢♅ꜗⱪ♃11כ╩ ⇔⁸ ─ ⅝⌐ ⇔√⁹ 

II.5.6. EV ╩ ⇔ ╘√ ─  

⁸ ⁸ ≢│⁸↓╣╕≢ ⌐⅔↑╢ ─ ≤⇔≡⸗ⱦꜞ

♥▫⌐⅔↑╢CO2 ─ ╣⅛╠⁸EV ⌐ ╩ ∂⁸ ╩⇔≡⅝√⁹

⌐⅔™≡│⁸ ─ ⌐ ™⁸►◒ꜝ▬♫ ⁸▬ꜝfi ⌐ ╕╢ ⌂≥

⌐⅔™≡⁸◄Ⱡꜟ◑כ ╛ ⅜ ∆╢ ⁸ ┼─ ⅜

⌐ ⇔⁸ ─ ∕─╙─⅜⁸ ╩ ⌐ ⌐ ⅛╠ ⇔≡™╢⁹

⌐⅔↑╢ ⌐ ⇔⁸ ≢│ ─ ╖╩ ⌐ ≢⅝∏⌐™╢⁹

╩ ⇔ ╘≡⅝≡⁸ ─ ≢ ⅜ ∟ ⅜∫√⌂⅛≢⁸ ⅜ ╦∫≡╙⁸

⌐ ╦∑≡ ╩│⅛╢ │ ⌂™⁹ ⅜ ─ ↄ│⁸ ⌐ ∆╢≤

↓╤⌐ ╩ ╘⁸ ♩ꜝfiⱪ ─ ─ ⌐ ╩ fiכꜞ◓⁸∑ ╩

∑∏⌐™╢⁹ 

∞⅜ ─ ╣│ ⌐ ⇔≡™╢⁹ ⌐⅔™≡│⁸2025 ⁸₈ ꜞ

☻◒⌐ ╦╢ ─Ⱡ♇♩꞉₉◒כ NGFS╛₈Ⱡ♇♩♀꜡הⱣfi◐fi◓ה▪ꜝ▬▪fi

☻₉ NZBA⅛╠⁸ ™≢ ╩ ╘√ I.4.6⁹ ─ ─ ≢№

∫√⁸ⱩꜟכⱶⱣכ◓─Michael Liebreich│⁸20259 ⁸ ⌂ ─ ≤

⇔⁸4≈─ꜞ☿♇♩╩ →√⁹ 1⌐ ─ꜞ☿♇♩⁸ 2⌐ ─ꜞ☿♇

♩⁸ 3⌐◄Ⱡꜟ◑כ─ ─ꜞ☿♇♩⁸∕⇔≡ 4⌐ ─ꜞ☿♇♩≢№╢⁹≤ↄ⌐

4⌐ ⇔⁸ ┼─ ╩ ∆╢ │⁸◄Ⱡꜟ◑כ ─ ≤ ⌂
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╩ ↄ≤⇔≡™╢⁹ 

╙ ⅝⌂ │ IEA≢№╤℮⁹2021⌐│⁸₈ ⅜ ⌐ ⌐ ╡ ╗

─≢№╣┌⁸ ⁸●☻ ┼─ │ ⅛╠ ∫≡│⌂╠⌂™₉≤™℮ ⅛╠⁸

2025⌐│₈ ─ ⌐ ∆╢√╘⌐│⁸ ⅜ ≤⌂╢∞╤℮⁹ ה

●☻─ ┼─ │ ⌐ ∞₉ ⱨ□♥▫הⱦ꜡ꜟIEA ≤ ╩180

⇔√⁹√≤ⅎ20263 ─▬ꜝfi ─ ⁸ ─ ┼─ ⅜

™↓≤⌐╟╢ ─ꜞ☻◒╩ ⇔ ⅜ ⌐ ∫√≤⇔≡╙⁸ ⅜

⌐ ─ ⅜№∫√≤⇔≡╙⁸ ≢ ╩╘←╢ ™⅜ ╡ →╠╣⁸

─ꜞ☻◒⅜ ╕╢ ⁸ ─ │ ⌐ ∆╢┌⅛╡≢№╢⁹  

Global Risk Report 2026WEF 2026≢╙⁸ ┼─ ─ ⅜ ↕╣≡™

╢⁹ ≤ ⇔≡⁸ ꜞ☻◒╟╡╙ ꜞ☻◒ ה◒☻ꜞ ꜞ☻◒ ┼

─ ⅜ ⇔≡™╢⁹ 

2024│ ≢ ⅜ ╦╣√ ⁸╡№≢כꜘ▬ ≢ ⇔™ ⅜ ⇔√⁹

─ ⅜ ─⸗ⱦꜞ♥▫ ⌐⅔↑╢EV ≤ ⇔≡⅔╡⁸ ≢│⁸ ─

┼─ ─ ≤ EV ╛ ⌐ ╩ ⅎ√⁹ ─ ╩ ⇔╟

℮⁹ 

≢│⁸202411 ⌐ ╦╣√ ≢Ᵽ▬♦fi ⅜ ≤⇔≡ ∆╢

EV⅜ ─ ≤⌂∫√⁹ │Ᵽ▬♦fi ⁸≡⇔≥ꜟכ▫♦הfiכꜞ◓≡™⅔⌐

▬fiⱨ꜠ IRA⌐10≢3690♪ꜟ 56 ╩ ⇔⁸ ≢ ⇔√

╛ EV ─ ╩ ≢ ⇔⁸ ⌐ꜝfi⌂≥─▬fiⱨꜛ◦כ♥☻ 1 ♪ꜟ

150 ╩ ⇔√⁹╕√ ─ 7 ♪ꜟ─ ↄ╩ ≢ ⇔√⁹ 

┘ ⌐ ↕╣√♩ꜝfiⱪ │⁸▪ⱷꜞ◌ ╩ →⁸Ɽꜞ ⅛╠

⇔⁸◄Ⱡꜟ◑כ ╩ ⇔⁸ ╛ ⌂≥─ ┼─ ╩ ╘≡™╢ I.4.4⁹

╙⌂ↄ⁸Ɽꜞ ⅛╠ ∆╢ ⌐ ⇔⁸Ᵽ▬♦fi ─ ⇔√◓

⌐ꜟכ▫♦כꜙ♬fiכꜞ ∆╢⁸ ─ ⌐ ⇔≡™╢⁹ 

♩ꜝfiⱪ │⁸ ⁸ ⌐ ╩ ⇔⁸EV⌐≈™≡│ ₁⁸ ≢

⌂ ╩⇔≡™√⁹20238 23⁸ כ♃♇▬♠ ⌐⅔™≡⁸FOX♬ꜙכ☻

─ fi♁ꜟכ◌הכ◌♇♃ ⅜♩ꜝfiⱪ ⌐▬fi♃ⱦꜙכ⇔√ ≢⁸♩

ꜝfiⱪ │₈EV│ ─ 10 │ ⇔™⁹≢╙ 1 ∫√╠⁸ ⅜ ⌐⌂╡Ɽ♬♇

◒⌐⌂╢⁹◌ꜞⱨ◊ꜟ♬▪≢╙⁸EV◦ⱨ♩⌐╟╡ ⅜ ⌂↓≤⌐⌂∫≡™╢⁹

─⌂⅛≢│Ɫ▬Ⱪꜞ♇♪ HV ⅜™™≤ ℮⁹ ⁸●♁ꜞfi ╙ ∞⁹ ⌐

⌂∫√╠≥╪⌂ ╙ ⅎ╢╟℮⌐∆╢₉≤ ⇔ ↄ─ ╩ ⅛∑√⁹9 28 ⁸Ⱶ

◦●fi ─ ≢ ↕╣√♩ꜝfiⱪ ╩ ∆╢ ⱷכ◌כ─

│ ⌂ ≢≈≈╕╣⁸ ⌐ ╡⅝╣⌂™ ⅜ ≢ ∟ ╩⇔≡™√⁹ ⁸♩ꜝ

fiⱪ │ⱨ꜡ꜞ♄ ≢ ↕╣√ ≢⁸ ⅜ ™ ≢ ↕╣√ ⅜⁸

♩ꜝfiⱪ ╙ ⇔√↓≤─⌂™╒≥─ ∞∫√≤ ∫≡™╢⁹ 

https://reports.weforum.org/docs/WEF_Global_Risks_Report_2026.pdf
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2020⁹ 

 

 
 

58 ─

─  

EV ╩ ⌐⇔√Ᵽ▬♦fi ⌐ ⇔⁸♩ꜝfiⱪ │₈EV ∆╣┌⁸

─ ─ ⅜ ╦╣╢₉≤ ─ ╩ ⇔√⁹₈EV◦ⱨ♩⇔√╠⁸

│ ⱷ▬♪▬fi♅ꜗ▬♫⌐⌂╢₉⁸₈ ─ │ ─ ⌂

≢№╢₉≤ ╩┤╢℮⁹♩ꜝfiⱪ─ ┼─ ─ │⁸ ─EV ─

⌂ ⌐┤╣╢↓≤≢⁸₈ ⅜⌂ↄ⌂╢⅛╙⇔╣⌂™₉≤™℮ ╩ ⅎ╢ ─

─ ↄ─ ─ ⌐ ╣√─≢№╢⁹↓℮⇔√ ╩ ⌐⁸♩ꜝfiⱪ │

⁸ ─ ╩ →⁸ ─☻Ⱨכ♅≢ ╣√ ╩⁸ ⌐ ⇔≡™∫√⁹↓

─ ─ ↓∕⁸ ≢ ↓∫≡ ╢═⅝ ≢№╢⁹ ⌐⁸ │ ⌐

╟∫≡ ⅎ╠╣≡™╢⅛╠≢№╢⁹ 

♩ꜝfiⱪ │⁸ ≢№╢⁸EV ─ ╩ ≤⇔≡ ⇔⁸ ─

⇔⌐ ⇔≡™╢⁹2025 5 ⁸ 5 1 ┘⌐ 5 21 ⌐⅔

™≡⁸◌ꜞⱨ◊ꜟ♬▪ ⅜ ⌐ ⇔≡™√ 2035 ╕≢⌐ ╩♀꜡◄Ⱶ♇◦ꜛfi

EV ⌐ ∆╢ ╩ ∆╢ H.J. RES.88 ⅜ ⇔√⁹ ╕≢⁸◌ꜞⱨ◊

ꜟ♬▪ │ 1970 ▪◄fiכꜞ◒₈─ ₉⌐ ≠⅝⁸EPA⅛╠ ╟╡ ⇔™

╩ ∫≡∆╢ ╩ ↑≡™√⁹↓╣⌐ ≠⅝⁸ ≢│ 2035 ╕≢⌐⁸ ╩

∆═≡ EV⌐∆╢ Advanced Clean Cars II⌐╟∫≡ EV ╩ ⇔⁸ ⌐ EV─

╩ ⇔≡⅝√⁹↓╣⌐╟╡⁸◌ꜞⱨ◊ꜟ♬▪ ┘⌐◌ꜞⱨ◊ꜟ♬▪⌐ ⇔⁸EV

╩⇔≡⅝√ │ EV ╩⅔╤∆↓≤⌐⌂╢⁹ 

Ᵽ▬♦fi ─ ╟╡⁸EV⌐ ∆╢ ⅝│⁸ ∞↑≢│⌂ↄ⁸ ⌐╙ ╩

№√ⅎ≡™√⁹◖Ⱡ♥▫◌♇♩ │ ⌐ ─ ™ ─ ™ ≢⁸

─ ≢│ 60 ╙─Ᵽ▬♦fi ─ ⅜№╡⁸ ≢│ ≢╙ ≢╙

⅜ ≢№∫√⁹ ─ꜝ⸗fi♩ │⁸Ᵽ▬♦fi ─ ⌐

≠⅝⁸◌ꜞⱨ◊ꜟ♬▪⅜ 2022 ⌐ ⇔√ ╩ 2023 7 ⌐ ⇔√⁹2035

●♁ꜞfi ─ ╩ ∆╢ EV◦ⱨ♩ ⁸ ─ ╩ ∆╢

⅜ ≢ ↕╣╢ ⇔≤⌂∫√↓≤⅛╠⁸ ╩ ⇔√⁹ 

https://www.meti.go.jp/shingikai/mono_info_service/mobility_kozo_henka/pdf/002_04_00.pdf
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⌂⅔⁸♩ꜝfiⱪ │⁸▪ⱷꜞ◌ ─ ⌐ ─ ╩⅛⅛→⁸ ⁸

⌐ 25 ─ ╩ ⇔√⁹ ⅎ≡ ╙⌐Ⱶꜟ▪ה ⌐ ─ ╩⅛↑≡™╢⁹

⁸ ⌐│↓╣⌐ ⅎ ╩ ↑≡⅔╡⁸ │ ⌐≈™≡⁸

╩⇔≡™╢⁹↓╣│ ⌐ ≢ ∆╢ │ ≢ ∆╢↓≤╩

⇔ ╩╘↨⇔≡™╢⁹ 

≢ ⇔√ H.J. RES. 88─ │₈California State Motor Vehicle and Engine 

Pollution Control Standards; Advanced Clean Cars II; Waiver of Preemption; Notice of Decision₉⌐

∆╢ ≢№╢⁹♩ꜝfiⱪ │ 2025 6 12 ⁸↓╣⌐ ⇔₈●♁ꜞ

fi ─ ╩ 2035 ╕≢⌐ ∆╢₉≤⇔√◌ꜞⱨ◊ꜟ♬▪─ ╩ ⁸

─ ZEV ●☻╩ ↕⌂™ │ ⌐ ↕╣√⁹ 

↕╠⌐⁸ ≢│ H.R.1⁸ ₈ ≈─ ⅝⌂ ⇔™ ₉ One Big Beautiful Bill ≤™

℮ Arrington 2025 ⅜ 2025 5 22 ⌐ ╩ ⇔⁸ 7 1 ⌐ ╩

⁸7 4 ⌐♩ꜝfiⱪ ⅜ ⇔ ⌐ ⇔√⁹↓─ │ ≢ 1104Ɑכ☺

⌐╦√╢ ∞⅜⁸∕─⌂⅛≢ EV ⌐ ∆╢⁸7500♪ꜟ─ ≤ EV─

─ 4000♪ꜟ─ ⅜ ↕╣≡™╢ Sec. 112002. Termination of Clean Vehicle 

Credit ⁹EV ─ ⌐≈™≡╙ ↕╣√⁹ 

⌐│⁸EV⌐ √⌐ Registration fee on motor vehicles250♪ꜟ⁸HEV

⌐ 100♪ꜟ─ ⅜ ╡ ╕╣≡™╢ Sec. 100004. Registration Fee on Motor Vehicle⁹↓

╣│⁸ ─ ─ ╩ fiꜞ♁●≥ꜟ♀כ▫♦│ ─ ≢ ∫≡

™╢⅜⁸EV ⌐│ ↕╣≡™⌂™↓≤⅛╠⁸ ≤⌂∫√╙─≢№╢⁹╕√⁸

─√╘⁸ ≢ ⇔√ ╩ ⇔√ ⌐ ─fiכ꜡ ─ ╩

─ ≤⇔≡™╢ Sec. 110104. No Tax on Car Loan Interest 

⌐│ ◄Ⱡ╛◒ꜞכfi ה ה ↑─◒꜠☺♇♩ ⅜ ה ↕╣

√⅜⁸EVⱷכ◌כ⅜ │≡™≈⌐♩♇☺꜠◒הⱲfiכ◌╢ ⅜ ↕╣≡™⌂™⁹∞⅜

♩ꜝfiⱪ fi▫♦ꜟ♀הכꜞ≥ EPA │⁸2026 2 12 ⁸ⱱ꞉▬♩Ɫ►☻⌐⅔

™≡⁸2009 ─○Ᵽⱴ ─ GHG Endangerment Finding⅔╟┘∕╣⌐ ≠

⅝ ↕╣√ 2012 ⸗♦ꜟ ─ ⌐fi☺fi◄ה ∆╢ GHG ╩ ∆

╢≤ ⇔√⁹ ─ GHG ⌐ ╢ ה ה ה ╩ ⇔⁸

GHG ╩ ⅎ╢√╘⌐─╖ ⇔√ ⱪ꜡◓ꜝⱶ⁸◒꜠☺♇♩ ⅔╟┘

─ ⌐╟╡⁸2027 ⅛╠ 2055 ⌐⅛↑≡ 1 3000 ♪ꜟ ─ ⅜ ╕╣╢⁹ 

ה ╩ ⇔⁸ ╩ ∆╢ ≢ ╪≢⅔╡⁸ ≢│ CAFE

Corporate Fuel Average Economy ⌐ ⇔⁸ ⱷכ◌כ⅜ ℮ ─

⅜ ↕╣√⁹♩ꜝfiⱪ │⁸Ᵽ▬♦fi ─ CAFE ╛ ⌂≥ ⌐

ꜞ☿♇♩⇔≡™╢⁹EV ─ ╛⁸CAFE ─ ⅜⌂ↄ⌂∫√↓≤│⁸ ─◄

fi☺fi ╩ ≤∆╢ ⱷכ◌כ⌐│ ™ ≢№╡⁸ ⌐⅔™≡ EV ─

⌐ ⅜⅛⅛∫√⁹∕─ ⁸ ─כ◌כⱷכ◌─ EV┼─ ⌐╙Ⱪ꜠⁹√∫⅛⅛⅜◐כ 

https://www.congress.gov/119/bills/hr1/BILLS-119hr1eh.pdf
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₈ ≈─ ⅝⌂ ⇔™ ₉│ ╩ ∆╢ ⌐⁸ ─ ⱴהfi꜡כ▬≡™≈⌐

☻◒ ─ ⌂ ⌐№∫√⁹↓℮⇔√ ─ │ ╣╙⁸ ⌐⅔↑╢ EV─

⌐ ─ ╩ ⅎ╢ ⅜№╢⁹↓─ ╩╘←∫≡⁸♥☻ꜝ ◒☻ⱴהfi꜡כ▬─ ≤

♩ꜝfiⱪ ─ ⌐ ⅜ ∂√≤™╦╣≡™╢⁹ 

╕√ │ 2023 ─ ╣⅛╠ 2024 ⌐⅛↑≡─ ⌐ ╦╣⁸ ─ EV ≢

⌂◦▼▪ 2023 ≢│ EV ─ 6 ╩ ╢♥☻ꜝ ⅜⁸ ☻♥

─fiꜛ◦כ ≢⁸ ─ ─ ≢ ≢⅝∏⁸ ╩∕─ ⌐ ⅜◙כꜚ╢∆ ╩√√∏⁸

⌐⌂∫√⁹ 

EV ─ ╩ ⌐ →√ ≢╙ ⅝⌂ ⅜╖╠╣≡™╢⁹ │ ─

─√╘ EV ─ ⌐ ↑ ╩┤∫≡⅝√⅜⁸2024 6 ⌐ EU ─

⅜ ╦╣⁸ ⁸ ─ ⅜ ⇔⁸EV ⌐≈™≡╙⁸ ≢№╢ EPP

European Peopleôs Party Group│◄fi☺fi ─ ─ ╩ ↄ ╘≡™╢⁹ ≢⁸

─ ╩ ⌂ EV⅛╠ ╢≤™℮ ⅛╠│⁸EU│ 2024 10 ⁸

EV ─ ⌐ ⇔⁸ ─ 10 ⌐ ⅎ 35.3 ─ ╩ ∆╢↓

≤╩ ⇔√ 45 ⁹ 

EU ─ ≢№╢♪▬♠⌐⅔™≡│⁸ ⌐╟╡ ⇔√ⱷꜟ♠ │⁸

₈╙⇔╦╣╦╣⅜ ≢№╡ ↑√™─≢№╣┌⁸ ⇔√◄Ⱡꜟ◑כ ╩ ⇔⌂

↑╣┌⌂╠⌂™⁹∕⇔≡ ─≤↓╤ ◄Ⱡꜟ◑כ∞↑≢│∕╣╩ ≢⅝⌂™₉2025

9 ≤ ╩ ∟ ⇔√⁹♪▬♠─▪▬♦fi♥▫♥▫≢№╢ │⁸

⌂ ⌐ ⇔⁸VW ⱪ⁸כꜟ◓ ≢╙ⱳꜟ◦▼╛▪►♦▫⌂≥ ⅜ ╩ ™╠╣

√⁹ ⌐⅔↑╢◦▼▪─ ⁸♩ꜝfiⱪ ⁸EV ─ ⁸ ⌂Ᵽ♇♥ꜞכ

⌂≥─ ╩ ↑⁸ ⅝⌂ ╩ ⇔≡™╢⁹≤ↄ⌐ⱳꜟ◦▼│ 2025 ⅜ ⌐

⇔⁸ ⱪכꜟ◓─ │ 92.7 ─ ⁸ ≢│ 98 ─ 0.9 ꜡כꜚ

≤⌂∫√⁹VW ⱪ─₈כꜟ◓ ⅞ ₉≢№∫√ⱳꜟ◦▼╛▪►♦▫─ ⱪכꜟ◓⁸│

─ ╩ ╢⅜∆ ≤⌂∫≡™╢⁹↓℮⇔√ ⅛╠⁸ ⱷכ◌כ─ │⁸

╣╙ EV ─ ⌐ ∫≡™╢⁹VW◓ꜟכⱪ│ ⌂ꜞ☻♩ꜝ≤⁸ ┼─

⌐╟╡ ─ ─ ⌐№╢⁹ 

╙ 2060 ⌐ ↑√₈ הfiכꜞ◓─ ⱴ♇ⱪ♪כ꜡─╘√─

1.0₉╩ 2023 12 7 ⌐ ⇔√⁹∕─ ≢│ EV┼─ ╩ ⌐ ∆╢↓≤⅜

╦╣≡™╢╙──⁸◄fi☺fi ⌐ⱴ♇ⱪ♪כ꜡╙ ⌐ ↑≡™╢⁹ ⌂ │ 4 ⌐

↕╣╢⁹1) │ ╙ ⌂ ⁸ ⌐⅔™≡ ⌂ ╩ √∆⁹

2) ⌐⅔™≡│⁸ ≤◖Ⱡ◒♥♇♪≤─ ⌐╟╡⁸ ╩ ╘ ∆╢⁹╕√

⌐⅔↑╢ ─ ⌐⅔™≡│⁸3) Ɫ▬Ⱪꜞ♇♪ ⌐ ╩ ⅝⁸

─ ◄Ⱡ ≤ ╩ ⌐ ∆╢⁹ ⅎ≡⁸ ꜟꜝ♩כꜙ♬Ⱳfiכ◌ה

─ fi⸗♬▪⁸▪ה (⁸4╙≡™≈⌐ ⌂Ᵽ▬○ ⅔╟┘ ⌂

e-fuel ⌂≥─ ꜟꜝ♩כꜙ♬Ⱳfiכ◌ה ─ ╩ ╘╢⁸≤∆╢⁹ 
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∫≡⁸ │ ≤ EV ╩ ⇔≡™╢⁹ ⅜ ⌐

╗↑≡ ╩⅝∫√─│ 2020 ≢№╢⁹ ⅜ 203 ─

≢⁸₈2050 ╕≢⌐⁸ ●☻─ ╩♀꜡⌐∆╢₉≤ כꜙ♬Ⱳfiכ◌⁸⇔

♩ꜝꜟ╩ ⌐∆ⅎ√⁹2021 1 ⁸ ⌐⅔™≡₈2035 ╕≢⌐

≢ 100 ╩ ∆╢₉≤ ⇔≡ ⁸ │ CO2 ╩ ⌐ ◄Ⱡ≤ EV╩

⇔⁸2035 Ɫ▬Ⱪꜞ♇♪╩ ╗ 100 ╩ ⇔≡™╢⁹ 

2026 3 ─▬ꜝfi ⁸ⱱꜟⱶ☼ ─ ╛ ─ │ EV⌐ ™ ─

│∏∞⅜⁸ ⱷכ◌כ╩ ╘⁸ ↄ─ⱷכ◌כ│ EV┼─ ─

╩ ⇔≡™⌂™⁹EV ⌐ ™√ ╣│ ⌐ ╕∫≡™╢⁹∕─ ─ ≈⌐

⌐⅔↑╢ ─◖☻♩─ ⅜ ⅞⁸ ╩ ╗ ─ ⅜ ⌐ ⇔≡™╢↓

≤≢⁸ ─ꜞ☻◒╩ ⅎ≡™╢↓≤⌐№╢⁹№≤│ ▬fiⱨꜝ≤─ ⌡ ™

≢№╢⁹  

─ EV ⌐ ─ ⅜№╠╦╣√─⅜ 2023 ─ ◘Ⱶ♇♩≢№╤℮⁹2022

11 ⁸ OICA ⅜ EV ⌐ ∆╢ ╩∞⇔√⁹ │╙≤╟

╡⁸ ⁸♪▬♠⁸▬♃ꜞ▪⁸ⱨꜝfi☻⁸ ⁸ ⁸◌♫♄─ ⅜ ⌐

⇔√⁹∕╣╕≢ EU≢│ EV ⅜ ↕╣≡⅝√⅜⁸2023 3 ⁸♪▬♠⁸ⱳ

─▪ꜞ♃▬fi♪⁸ꜝכ ⌐ ™ ⇔√⁹ ◘Ⱶ♇♩≢│⁸G7 כ◑ꜟⱠ◄ה

─ ╩℮↑⁸ ─ ─ √╡╩ ⅎ⁸CO2 ─ │⁸∆═≡─

╩ ∆╢ ⌂▪ⱪ꜡כ♅⌐ ↕╣√⁹EV⌐ ╠∏⁸Ɫ▬Ⱪꜞ♇♪⁸FCV

⁸ ⁸LPG⁸◌כⱲfi♬ꜙכ♩ꜝꜟ ⌂≥╩ ⇔⁸ ∞↑≢│⌂

ↄ⁸ ─ CO2 ╩ ∆╢⁸∆═≡─ ╩ ⇔≡™╢⁹↓╣│

⅜ ─ ╩ ╖ ⌐◖fi☿fi◘☻╩ ⇔⁸ ╣╩⅛ⅎ√

≤™ⅎ╟℮⁹ 

◘Ⱶ♇♩≢⅛⅛→√ ●☻─ 2001 ⅛╠ 2035 ⌐⅛↑≡ 50 ─ ╩

│∆≢⌐ 2020 ╕≢⌐ 23 ⇔√ ─ ≢№╢ 59⁹∕─ ⌐│ ─╟™

≤Ɫ▬Ⱪꜞ♇♪ ─ ⅜№╢⁹√∞⇔↓─╟℮⌂◘Ⱶ♇♩≢─ ⌐╙⅛⅛╦╠

∏⁸ ⌐│ ╖─ ╣⅜№╡⁸ ≢│ ─ ─ ⌐⅔™≡Ɫ▬Ⱪꜞ♇

♪╩ ⌐⇔≡™⌂™⁹ 
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II.5.7. EV│ ⌐ ⇔™─⅛ 

20209 ⁸♩ꜜ♃ ⅜ 2030⸗ⱦꜞ♥▫ⱦ☺ꜛfi ⌐ ⇔√₈♩ꜜ♃─

╡ ╖≤ ₉⌐│⁸ ─ ≤ ⌐≈™≡ ═╠╣≡™╢⁹ ≢╙IEA Global 

EV Outlook 2020⅛╠♩ꜜ♃⅜ ⇔√⁸ ⅛╠ ∫≡ ╕≢─ ┼─ ╩

⇔√ꜝ▬ⱨ◘▬◒ꜟ▪☿☻ⱷfi♩ LCA╩IEA─●▬♪ꜝ▬fi⌐ ∫≡ ⇔≡™╢⁹

EV≤●♁ꜞfi ╩ ∆╢≤⁸EV─ ⅜ CO2─▬fiⱤ◒♩⅜ ⅝ↄ⁸ꜞ♅►ⱶ▬

○fi ⌐⅔↑╢CO2─ ⅜ ⅝™⁹ 

 

 

 

 
 

 

 
 

 

 

2020⁹ 

 
 

60●♁ꜞfi ≤EV─LCA

 

⌐⁸UNCTADUnited Nation Conference on Trade and Development⌐⅔™≡EV

⌐ ⇔≡│ ─ ⅜ ↕╣≡™╢⁹EV─ ─ │™ↄ≈⅛─ ⌐

↕╣≡⅔╡⁸™∏╣╙ ה ⅜ ™ ≢№╢⁹≤ↄ⌐◖Ᵽꜟ♩─ ⅜ ™◖

fi◗ ≢│⁸ ─ ⅜ ≢№╢ II.6.7⁹↓℮⇔√ ╩ ╕ⅎ╣┌⁸

LCA─ ⅛╠ ≡⁸EV⅜ ─CO ─╖⌐ ≠™≡ ↕╣╢↓≤⌐│⁸

⌂ ⅜№╢⁹ 

https://www.jama.or.jp/operation/ecology/carbon_neutral_data/pdf/CNData_05.pdf
https://www.meti.go.jp/shingikai/mono_info_service/mobility_kozo_henka/pdf/002_04_00.pdf
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II.5.8. ⌐ ∫√EV 

─ ╘╢EV ≤™℮ │⁸ ≤│⅛↑ ╣≡™╢⁹EV│

≢№╡⁸ ≤™℮ ⌐◙כꜚ⌐╘√─ ╩ ™╢⁹ ◖☻♩⁸ ⁸

☻♃fi♪─ ⁸ ╛ ⌐ ™⁸ ⅜ ↄ ╙ ™≤ ⌐ ↑≡─

│ ⅝™⁹ ⱷכ◌כ⌐≤∫≡╙ ◖☻♩─ ⅜ ─ 4 ╩ ╘╢ ─ ™

ⱦ☺Ⱡ☻⸗♦ꜟ≢№╢⁹ ─fiꜛ◦כ♥☻ ╙≢⅝≡™⌂™⁹2024│⁸ⱷ♦▫▪

⅜ ∆╢ ─ │EV≢№╢≤™℮ │ ⅝ↄ ╣√⁹ 

ⱷכ◌כ─℮∟EV≢ ╩ →≡™╢─│⁸♥☻ꜝ≤ ─BYD∞↑≢№╢⁹ 

⇔⅛⇔⁸BYD─ │2025 ⅛╠2026 ⌐⅛↑≡8⅛ ≢ ╡⁸

≤ ⅜ ↕╣≡™╢⁹20261 ⅛╠3 ╕≢⁸ │ 55

≤⌂∫√⁹ ─ → ╛ ⁸ ─ ⌂≥ ─ ⅜ ≤↕╣≡™

╢⁹ 

─ⱦ♇◓3╙ │ ─EV ─ ≤≤╙⌐⁸EV─ ⌐ ∫≡™╢⁹

2023ⱨ◊120│♪כ♪ꜟ─EV ╩ ⇔⁸ SK≤ ─ Ᵽ♇♥ꜞכ

─ ╙ ⇔√⁹ⱨ◊₈│♪כF150ꜝ▬♩♬fi◓₉ ⁸GM│2035⌐

EV⌐∆╢≤ ⇔≡™√⅜⁸EV ◦Ⱳ꜠הכⱲꜟ♩╩2023⌐ ⁸◄

fi☺fi ⌐1300 ╩ ⇔√⁹ 

20263 ⁸ ◄fi☺fi╩ ⇔≡™√ⱱfi♄⅜ ╩ ⅝⁸ ⌐EV ╩

∆ ─180 ╩ ⇔⁸ ╩ ⅛∑√⁹ⱱfi♄│ ↑EV

─ ה ╩ ⁸∕─ ≥כ♬♁⁸ ≢ ⇔≡™√ AFEELA╙ ⇔

√⁹ⱱfi♄─ ⌐╟╢≤⁸EV ⇔ ◖☻♩│ 2.5 ⌐ ∫√⁹ⱱfi♄

│ 2025⁸ ꜟⱣכ꜡◓─ │ 334 ≢№∫√⅜⁸∕─℮∟ BEV─

│ ─3 ─8 4459≤ ⇔√⁹ │Ɫ▬Ⱪꜞ♇♪╩ ⇔⁸●♁ꜞfi

╩ ⁸ⱱfi♄─◄fi☺fi ─ ╩ ∆╢☻ⱳכ♠♃▬ⱪ─◄fi☺fi ╩ ⇔≡

™╢⁹ 

2024⅛╠ 2025⌐⅛↑≡⁸ ⱷכ◌כ│ ─ ╩ ≡ ⌐ EV ╩

⇔⁸ ─ ⌂ ╩ ⇔≡™╢⁹♩ꜜ♃│ 2026─ EV ╩ ─ 150

⅛╠100 ⌐ ⅝ →√⁹ⱱfi♄│EV╛♁ⱨ♩►▼▪ ─ ╩30 ⅝ →⁸

ⱴ♠♄╙ ┼─ ╩ ⌐ ╠⇔2027─EV ┼─ ⌂ ╩ ⇔≡™

╢⁹ ⱷ⁸╙כ◌כⱨ◊⁸♪כGM⁸ⱲꜟⱲ⁸ⱳꜟ◦▼⌂≥ EV ─ ╩ ⁸╙

⇔ↄ│ ⁸ ╩⇔≡™╢⁹♪▬♠─ⱨ◊ꜟ◒☻꞉כ◕fi │⁸4≈─EV ─℮

∟⁸2≈⅜ ⁸ ⌐ ∫≡™╢⁹ ─ ≤⇔≡│⁸2025⁸∕⇔≡ 2026

≤⁸EV─ │ ╠╣≡ↄ╢↓≤⅜ ╕╣╢⁹ 

EVⱷכ꜡─כ◌כ♪☻♃►fi│ 20236 ⌐ 11 ─

╩ ⁸ⱨ▫☻◌כ│ 20243 ⌐NYSE⅛╠ ⁸ꜞⱦ▪fi ▪ⱴ♂
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fi⅜ ╛ꜟ◦♇♪ ◘►☺▪ꜝⱦ▪─ ⱨ□fi♪⅛╠ ⌂≥│™∏╣╙

⌐ √↕╣√⁹EV─ ≢ ⱦ☺Ⱡ☻─ ≢№╢♥☻ꜝ│ ⁸ ─

≢ ⌐√√↕╣≡™╢⁹ ─ EV ─ 7 │♥☻ꜝ ≢№╡⁸2024 ─

│1789000≢№╢⅜⁸ ╟╡ ⌐№╡⁸2025│↕╠⌐ ⌂ ≢⁸

⅜ ∟ ╪∞⁹ 

♥☻ꜝ─ CEO▬כ꜡fiהⱴ☻◒ │♩ꜝfiⱪ ─ ≤⇔≡⁸

⅛╠ ⁸ⱱ꞉▬♩Ɫ►☻≢ DOGE─ ≤⇔≡⁸

USAID╛DEI ה ה ⱪ꜡☺▼◒♩─ ⁸ ─ ⌂≥⁸

Ɑfi♃◗fi⅛╠ IRS⌐ ╢╕≢⁸ꜞ☻♩ꜝ≤ ╛ ─ ⌐

⇔√⁹∞⅜⁸ ╠╣√ ─ ╩ ™⁸♦⸗╛ ⌂≥⁸ ╡─ הfi꜡כ▬⁸│

ⱴ☻◒ ⌐ ⅛∫√⁹₈TESLA TAKEDOWN♥☻ꜝ╩╛∫≈↑╤ ₉≤™℮►▼Ⱪ◘▬♩⅜

√∟№⅜╡⁸₈♥☻ꜝ ╩ ╡⁸ ╩ ╡⁸♥☻ꜝ╩ ∑₉⁸₈♥☻ꜝ╩ ⇔≡ ╩

╩⸗♦≢fi●כ꜡☻√∫™≥℮₉⅔ ┘⅛↑⁸ ⌐כꜝכ▫♦│ ⅜⌂→╠╣√╡⁸

⅜fiꜛ◦כ♥☻ ↕╣√╡⁸♥☻ꜝ ⅜ │∟√כ♫כ○⁸╘√√⇔╡√╣↕ ─

⌐ ⇔╪∞⁹ ─ ⱴ☻◒ │⁸ ─ ≢ │ ≢№╢♥☻ꜝ

╩ ꜞ☻◒⌐ ⇔√⁹ 

↕╠⌐⁸ⱴ☻◒ ─⁸►◒ꜝ▬♫ ╩╘←∫≡─꜡◦▪ ╡─ ╛⁸♪▬♠─

≢ ₈♪▬♠─√╘─ AFD₉─ ╩ ∆╢⌂≥─ ⌂ ⌐╟╡⁸

╩ ⇔∞⇔√⁹↓℮⇔√ ┼─ │ ⌐≤≥╕╠∏⁸♥☻ꜝ ─ ∆╢♪

▬♠≢20252 ⌐│⁸ 76 ╩ ⇔⁸ ─JATO⌐╟╢≤⁸

ⱨꜝfi☻≢│63 ⁸☻Ɑ▬fi≢│75 ≤ ≢ ─ ⇔™ ∟ ╖╩

⇔√⁹♩ꜝfiⱪ │ ≢₈EV ₉╛₈ ₉╩ →⁸∆≢⌐EV

─ ⅜ ╩ ⇔√ II.5.6⁹ 

≢│EV─ │ ┘≡™╢⅜⁸ ⅜ ⇔≡™╢⁹BYD╙2025

5 ⌐ 34─ →╩ ⇔⁸ ≢ EV │ ╖ ה ⇔√⁹

BYD│⁸ ⌐№╢ ₈כꜝכ▫♦ ₉─ ≢20⅛ כꜝכ▫♦─

⅜☻ⱦכ◘≢ ↑╠╣⌂™↓≤⅜ ⇔≡⅔╡⁸ ▪♫ꜞ☻♩╛ │⁸ │

EV ─ ∟ ╖≤⁸ ⌐╟╢ ─ ─⌂⅛≢ ⅝╩ ∂≡™╢69⁹BYD╙EV

╟╡╙PHEV╛Ɫ▬Ⱪꜞ♇♪⌐◦ⱨ♩⇔ ╘≡™╢⁹⌂⅔ ⌐⅔™≡BYD│2025

╕≢⌐ 100 ╩ ⇔ 3 ╩ ⇔≡™╢⅜⁸ ─ⱷ♦▫▪─ ⅝⌂

⌐╙ ╦╠∏⁸2024─ │ ≢2223⌐ ⅞⌂™⁹ 

 
│♩♇▼Ᵽⱨהfi꜠כ○► 69 BYD─ ≢№∫√⅜⁸ ⌂ꜞ☻◒╩ ⇔≡ ─ ╩ ⇔√⁹

≢│ ⇔™ ⱷכ◌כ≤─ ⌐↕╠↕╣⁸2023 ⅜ ╩ ∫√≤↓╤⅛╠⁸↕╠⌂╢

⅜ ↕╣≡™╢⁹BYD╙EV╟╡╙PHEV╛Ɫ▬Ⱪꜞ♇♪⌐◦ⱨ♩⇔ ╘≡™╢⁹ 
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II.5.9. ⌐⅔↑╢ ─CO2  

CO2 ╩ ∆ ⁸ │ EV⌐ ╠╣╢ ≢│⌂™⁹♩ꜜ♃─ FCV│ 2024

─Ɽꜞ ≢─ ⌐ ┌╣⁸1500MIRAI⅜♃◒◦כ≤⇔≡Ɽꜞ─ ╩ ∫√⁹

⌐ ─◘ⱪꜝ▬♅▼כfi╩ ╩♩☻◖ꜟ♃כ♩√╘ ≢⅝╢ ╖⅜ ≈⅛≥℮

⅛⅜ ≢№╢ II.6.4⁹ 

ⅎ≡▬fi♪≢│ 3 ─ ─ ╩ ⌐∆╢ ╖⅜☻☼◐⌐╟╡ ↕╣≡™╢⁹

10≢1 1 ─ ╩ ⅛∆↓≤⅜≢⅝╢≤™℮↓≤≢⁸3000╩ ─Ᵽ▬○●

☻≢ ⅛∆↓≤╩ ⌐⁸Ᵽ▬○●☻─ⱪꜝfi♩╩▪☺▪ ─ ⱷכ◌כBANAS Dairy

≤▬fi♪─ ≢№╢ ≤ ╩ ⇔⁸2025╟╡40╩ ∂4≈

─ⱪꜝfi♩≤Ᵽ▬○●☻ ☻♃fi♪╩ ∆╢ ≢№╢⁹2025─ ≢╙⁸◌

ꜟꜝ♩כꜙ♬Ⱳfiכ ─ ⅜ ↕╣≡⅔╡⁸↓╣╠─ ⌐⅔↑╢

⅜⁸ ─ ≤ ╩ ⅛⇔≡ ⇔⁸ ⌂⸗ⱦꜞ♥▫╩ ⌐ ⁸

⁸ ≢ ∆╢↓≤⅜ ↕╣╢⁹ 

II.5.10. ≤ ╩ ∆╢ 

─ │ ≢№╡⁸ ⱷכ◌כ│ ─ ≢№╡⁸2022

≢ ─ │28 ≢№╡⁸2023⌐│31 893 ≤ ⌐ ┘≡™╢⁹

∆╢ ─ ╩ √∆√╘⌐⁸ ─ ╩ ╘╢ ╩ ≢⅝╢

⌂ ╩ ↕∑╢↓≤⅜⁸ ◄Ⱡ ─ ─ ≤ ⌐ ≢№╢⁹ 

⅜ ╠╣≡™╢√╘⁸TIER1│ ╟╡⁸TIER2⁸TIER3≤™╦╣╢2 ↑3

↑─ ╛ ┼─ ⌐ ⅜ ≢№╢⁹ ─Ⱶ◌♃ⱪ꜡☺▼◒

♩⌂≥─ ≢ ╩ ∆ ╙№╡⁸ ─ ╙EV┼─ ╩ ⇔≡™╢

⅜⁸♩ꜜ♃─ ≢ ─ │ ╙ ⅝ ╢⁹♩ꜜ♃─

│ ⌐◄fi☺fi─ ⱪ꜡☺▼◒♩╩ ⇔√⅜⁸ⱱfi♄⁸ ⌂≥≢│EV─ ⅜

⅝ↄ⌂╢╟℮ ⇔≡™ↄ ≢⁸∕╣╠─ⱷכ◌כ─ ↑│ ╡─ ⅜№╢⁹ 

│ ⌂ ≢№╢√╘⁸ ╙ ∆╢ ─ ≢│ ≢№

╢∞╤℮⁹ TIER2⁸TIER3╩ ∆╢√╘─ ╡ ╖⅜ ≢№╢⅜⁸ ─

│ⱷ♦▫▪─ EV ⇔⌐╟╡⁸ ─ ⌐ ╩ ╢ ⅜№╢⁹∕╣⌐╟╡

TIER2⁸TIER3─ ─ ⱷכ◌כ⅜ ⌂EV◦ⱨ♩⌐⌂╡⁸ ╩ ∆╢

⅜╖╠╣╢⁹ ─ ↑⅜ ╣┌ ⅜ ╢⁹ ⅜ ╣┌

─ ⅜⅔⅛⇔ↄ⌂╢─≢№╢⁹ 
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KPMG (2024)⁹ 

 

61 ∆╢TIER2הTIER3

⌐⅔↑╢  

 

KPMG2024⌐╟╢≤⁸2023⌐↕╠⌐⁸TIER2⁸TIER3─ ┼─ ⅜

⇔≡™╢─⅜╦⅛╢⁹ ⅎ≡ EV╛Ɫ▬Ⱪꜞ♇♪ ┼─ ⅜ ⇔≡™╢↓≤⅜ ⅎ

╢⁹ ⁸ ─ │⁸╙℮ Ɫ▬Ⱪꜞ♇♪≤ ⌐ ╢⁹∕─♃▬Ⱶfi◓≢⁸

─ⱷכ◌כ─ ╩ ⅎ╢TIER1⁸TIER 2⁸TIER3⅜⇔∫⅛╡≤ ─◦▼▪╩

ⅎ╢ ⅜№╢⁹ ∆╢ ⱷכ◌כ⌐ ⱷכ◌כ⅜ ∆╢√╘⌐⁸ ─

│ ≢№╡⁸∕─√╘⌐ ⱷכ◌כ│ ─ ™ ╩ ⇔ ↑╢◐ꜗⱤ◦♥▫╩

∆╢ ⅜№╢⁹ ⅜ ⌂ↄ⌂╢⌂⅛≢⁸ │ ─ ─◘ⱪꜝ▬ꜘכ─

┼─ ╩ ∆╢ ⅜№╢⁹ 

⁸ ⁸ ⌂≥─ ™ ≢│⁸ ─ │ ™⁹ ⅜ ⇔™▪☺

▪≢╙⁸ ╙ ⌐ ⅝ ™≡™⌂™≤↓╤╙ ↄ№╡⁸EV ─√╘─▬fiⱨ

ꜝ│ ∫≡™⌂™⁹╕√ ≢EV ╩ ∫√♪▬♠⌂≥ ⌐⅔™≡╙⁸

─ ≤≤╙⌐⁸ ⌐∕─ │ ⇔≡™╢⁹ ≤ ─ ⅛╠╙EV│

≢№╡⁸∞┬≈⅝⅜№╢⁹ 

│ ╩ ∆ ≢⁸ ◄Ⱡ ╩ ─ ⌐ ≠↑⁸ ⅛╠

─ ╛ ⌐╟╡EV◦ⱨ♩⅜ ⌐ ╪≢⅔╡⁸ ─ ≤⇔≡

⌂ ╩ →√⁹ ⁸ ─ ⅛╠ ─ ≤ ─ ⌐╟╢

⇔─ ⅛╠⁸∕─ ™╙ ⇔⁸ ╩ ⅎ ↕╣╢ ╙ ™∞╤℮⁹

⌐ ⇔≡│⁸ ⅜◄fi☺fi ≢№╡⁸ ⱷכ◌כ╙ ◄Ⱡ ╩ ╡⌐⁸ │

◄fi☺fi ╛Ɫ▬Ⱪꜞ♇♪⌐╙ ∆╢ ≢№╢ II.5.6⁹∆≢⌐ ⅜ ™ASEAN

⌐ ∆╢√╘⁸ ─ ─ ╩Ⱬ♇♪Ɫfi♩⇔⁸ ╙ ╪≢™╢⁹ 

≢│ EV⌐ ⇔⁸ ⅜100 ─ ≢ ─ ╩≤╢ ⁸

╙ 45 ─ ╩ ∆⌂≥⁸ ╛ ꜞ☻◒⌐╟╢ ╩ ╘≡™

╢⁹ ≢│2024⌐EV ⅜100╩ ⅎ╢ ≤⌂∫√⅜⁸2026

│ⱷכ◌כ─ ≤Ɫ▬Ⱪꜞ♇♪ ┼─ ◦ⱨ♩⌐╟╡⁸ │80 ≢ ⇔

≡™╢⁹EV ─ ∞∫√꜠fi♃◌כ Hertz│⁸ ─ ⌐╟╡ EVⱨꜞ

─♩כ ╩ ⇔⁸●♁ꜞfi ♪♇ꜞⱢ▬Ⱪה ╩ ≤⇔√ ╩ ↕∑√⁹ 

 

https://assets.kpmg.com/content/dam/kpmg/xx/pdf/2024/01/24th-gaes-report.pdf
https://assets.kpmg.com/content/dam/kpmg/xx/pdf/2024/01/24th-gaes-report.pdf
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│ ⁸ ≤ ⅜ ─ ╩↑╪ ⇔√⁹ ─ ⌐│

ↄ≡ ╣√ ╩ ⅎ╢ ⅜№╡⁸ ⌐│ ⇔⅛ ╣⌂™ ╙ ↄ⁸ ╠⇔─

⌐⌂∫≡™╢⁹ ≢ ─╟™ ─ ↓∕ │ ╢═⅝≢№╢⁹

─ ⌂ ─√╘⌐╙⁸ ─ꜞ☻◒≤™℮ ⅛╠╙⁸ ≢ ╩

℮↑╢↓≤╩ ↕╣╢ ╩ ⅎ╢ ─ ⱷ⁸╩כ◌כ ≤⇔≡ ∆

╢ ╖⅜ ╘╠╣╢⁹ 

II.6.  ◄Ⱡ⌂≥─ ⌂ ─ ≤  

⁸ ⁸EV⁸ ⌂≥─ │⁸ ⌐╟╢

╩ ∆╢─≢│⌂ↄ⁸╕∏ ⌐╟╢ ◖☻♩ ≤⁸◦☻♥ⱶ ≤⇔≡─

╩ ∆═⅝≢№╢⁹≤╡╦↑ ╛ ─╟℮⌂ ⌐≈™

≡│⁸ ◖☻♩ LCOE│◖☻♩─ ⌐ ⅞∏⁸ ⁸ ⁸

⁸Ᵽ♇◒▪♇ⱪ ⌂≥╩ ╗ ◖☻♩╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸↓℮⇔√ │ ⌐⁸ ╩ ╗ ⅜ ⅝ↄ⌂╢

⌐№╡⁸ ╩ ≤⇔√ √⌂ ─ ╩ ℮⁹ ─

⅜⁸⅛ⅎ∫≡◘ⱪꜝ▬♅▼כfiꜞ☻◒╛ ꜞ☻◒╩ ╘╢ ⌐╙ ⅜ ≢№╢⁹

⁸ ⌐≈™≡│⁸ ⌂◄Ⱡꜟ◑כ ≤⇔≡─ ╩ ╕ⅎ⁸ ⌐

╟╢ ┼ ⌐ ∆═⅝ ⌐№╢⁹ 

≢│⁸╕∏◖☻♩ ╩ ╦⌂™ ⅜ ≢─ ⌐ ⇔⌂™↓

≤╩ ∂ II.6.1ïII.6.2⁸ ─ ⇔™ ╩ ☻◒ꜞ♩ⱷהꜟ◐─╘√╢∆

─ ╩ ∆ II.6.3⁹ fiכꜞ◓⁸≡™ ─ ≤ ⅜ ⅎ╢

╩ ⇔ II.6.4ïII.6.5⁸ ⌐≈™≡│ ┼─ ╩ ∆╢

II.6.6⁹↕╠⌐⁸ ─◘ⱪꜝ▬♅▼כfi II.6.7⁸►▬◓ꜟ ≤

II.6.8⁸◓ꜞכfi ─ ╖ II.6.9╩ ∂√℮ⅎ≢⁸

⅜ ⌐╙√╠∆◖☻♩ ≤ ╩ ∆╢ II.6.10⁹ 

II.6.1. ─  

◖☻♩⌂ ╩ ≢ ⌐ ↕∑≡╙⁸∕╣│ ⁸≤ↄ⌐ CO2 ⅜

⇔≡╝ↄ◓꜡כⱣꜟ◘►☻┼ ∆╢↓≤│ ╘∏⁸ ≤⇔≡╒≤╪≥

╩⌂↕⌂™⁹EV⁸ ⁸ fiꜛ◦כfi⸗♬▪⁸ⱷ♃Ⱡ▪ה ─

⌐≈™≡│⁸™╕⌂⅔◖☻♩⅜ ™√╘⁸∕─◖☻♩╩ ∆╢ ⌐ ⇔⁸ ≤

⇔≡ ≢ ↕∑╢↓≤╩ ∆═⅝≢№╢⁹ 

◖☻♩─ ⅜╢ ╖⅜ ™≤ ⇔√ ⱪ꜡◓ꜝⱶ│ ⇔≡ ⌐ ∆

═⅝≢№╢⁹↓╣╠ ─ ≢─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ◖☻♩─ ⌐

∆╢ ╡⌐⅔™≡ ℮═⅝∞⁹ ⌐╟╢2030╩ ⇔√ ≢│⁸
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ה CCS⁸▪fi⸗♬▪ ⌂≥≢ ╩ ╢ ⁸ ─ ◖☻♩

│ ╖ ⌂™⇔3 ∆╢≤↕╣≡™╢ 62⁹↓╣≢│№╕╡⌐ ⅞≡⁸

≢─ ╩ ╗↓≤⌂≥│ ≢⅝⌂™⁹ ⌐ ∆═⅝≢№╢⁹ 

 
 

 

 
 

 

 
 

 

 

 

2022⁹ 
 

62

≤ ◖☻♩ 

⌐⅔™≡ ─ √∆ ⌐≈™≡─ ≤│ ─╟℮⌂╙─≢№╢

 2018⁹◄Ⱡꜟ◑כ◖☻♩ ╩╙√╠∆ ⁸∕╣╩ ∆ ─ ≤⇔≡│⁸

⌐╟╢♥◒ⱡ꜡☺כⱪ♇◦ꜙ≤⁸ ⌐╟╢♦ⱴfi♪ⱪꜟ⅜

№╢⁹↓╣│ ⌐│ 2≈─ ⌐ ∆╢√╘≤ ↕╣╢⁹ 1│

≢№╡⁸ 2│ ≢№╢⁹ ⌐≈™≡│ ⇔╟℮⁹ ─ │

⅜ ℮⅜⁸ ─ │ ⌐ ╕╢⁹↓─√╘⁸ ⅜ ↑╣┌⁸ ─

─ │⁸ ⅛╠ √ ╕⇔™ ╩ ╢ ≤⌂╢ ⁹↓─√

╘⌐⁸ ─ ⁸ ─ ⁸ ⁸ ⁸♬♇♅ ≠ↄ

╡─√╘─ ─ ⅜ ↕╣╢⁸≤™℮ ⅎ ≢№╢⁹ 

ⅎ≡⁸ ─ │≥☻ⱦכ◘ה ⌂╢◄Ⱡꜟ◑כ─ ≤⇔≡│⁸∆≢⌐ ─ ⌂

⅜ ⇔≡™╢ ⌐⁸∕↓⅛╠ ╩ ∆╢↓≤╙ ⇔™↓≤≢№╢⁹√≤ⅎ┌⁸

│ ⅛╠ ∫≡╙ ∂ ⌂─≢ ↓╣╩ ≤™℮ ⁸ ⌐ ∑≡™√∞↑

≢│⁸⌂⅔↕╠ ─ ⅜⌂↕╣⌐ↄ™↓≤⅜№╢⁹ ─ⱬfi♅ꜗכ◐ꜗⱧ♃ꜟ─

╙≤≢│⁸♁ⱨ♩►▼▪⌂≥─ ⌐ ═≡⁸ ⌂ ╛Ᵽ▬○ ─

─ │ ⇔ↄ ⅛∫√≤↕╣⁸↓─◄Ⱨ♁כ♪╙↓─ ⌐⅔™≡

│ ⌐╟╢ ⌂ ⅜ ≢№╢≤™℮ ╩ ⅎ╢⁹  

√∞⇔ ⌐⅔™≡│⁸₈ ─ ₉╩ ↑╢ ⅜№╢⁹╕∏ │ ─

⌐ ∆╢≤│ ╠⌂™√╘⁸ ⌐ ∆╢↓≤⌂ↄ ⌂ⱳכ♩ⱨ◊ꜞ○╩

≈ ⅜№╢⅜⁸ ⌐│ ─ ⌐ ╦╣╢↓≤⅜ ™⁹╕√⁸ ⅜

⌂ ╩ ≢⅝∏⁸ ⌐ ⌂ ╩ ∆╢ ⅜№╢⁹ ─ ◄Ⱡ

│↓─ ⌐⅔™≡ ≢№∫√ GX─ ⌂ │II.1.3╩ ⁹ ⅜

─ ╩ ∆╢ ⁸ ⌂ ─ ─╙≤⌐ ⅜ ╪∂╠╣╢

╟℮⌐⌂╢≤⁸ ─ │╗⇔╤ ↕╣╢⁹↕╠⌐│∕─╟℮⌐⇔≡ ↕╣√

https://criepi.denken.or.jp/topics/anreport2022/p22.pdf?v2
https://cigs.canon/publication/books/20181212_5406.html
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⌐ ╛ ╕≢╙⅜ ╦╣≡⁸ ⅜◒ꜝ►♦▫fi◓▪►♩↕╣╢↓≤≤⌂∫

≡⁸ ⌐⅔↑╢ ─ ⅜ ⅜╢⁹ 

⌂⅔⁸ ⌐≈™≡│ ─╟℮⌂ ⅜№╡⁸ ⌐ ⌐╟╢

│ ↄ ↕╣≡™╢╙──⁸↓─ ⌐ ∆╢ ╙№╢⁹ 1│⁸ ⅜ ⇔

√≤™℮ ⌂ ⅜ ⇔™⁸≤™℮╙─≢№╢⁹ ⌐ ⇔√╟℮⌐ ⅎ≡™≡╙⁸√

╕√╕ ⅜ ─ ╩⇔√↓≤≤⁸ ⅜ ⅝√↓≤⅜⁸ ⌐ ⅝≡™╢∞↑≢⁸

│ ™─⅛╙⇔╣⌂™⁹№╢™│⁸ ⅜∕─ ╩ ⌐ ℮ ╦╡⌐⁸

⅜ ≢ ∫√╒℮⅜⁸⅛ⅎ∫≡ ⅜ ⇔√ ╙ ⅎ╢ ⅜№╢⁹ 

2─ │╛╛ ≢№╢⁹╕∏⁸ ╩ ⇔ ∆╢√╘⌐│⁸ ╠

╩⇔⌂↑╣┌⌂╠⌂™─≢⁸ ≤™ⅎ≥╙◖☻♩│ ⇔≡ ↕⌂╙─≢│⌂™⁹∕⇔≡⁸

⌐ ⇔⁸ ─Ⱡ♇♩꞉כ◒─ⱷfiⱣכ≤⇔≡ ╘╠╣⌂™ ╡│⁸ ∕─

╩ ™↓⌂∑╢╟℮⌐│⌂╠⌂™⁹∆╢≤⁸ │ ≢ ≢⅝╢ ≢│

⌂ↄ⁸ ╩ ⇔⌂↑╣┌ ≢⅝⌂™₈◒ꜝⱩ ₉ club good≢№╢≤™℮ ⅜№

╢70⁹↓─ │ ─ │⅛⌂╡ ╠←↓≤⌐⌂╢⁹ ⌐⁸≥─ ╙ ↄ─

╩⇔≡⅔╡⁸↕╠⌐ ─ ≢╙ ⌐⅔™≡ ╩ ⇔⁸ ╩

⇔≡™╢↓≤⅜⁸↓─ ╩ ↑╢⁹↓℮⇔√ ⅜ ⌂╠┌⁸ ─ │∕╣╒≥

≢⌂ↄ⌂╢⁹╗⇔╤ ─ ⌐╟╢ ⅜ ╢⅛╙⇔╣⌂™⁹ 

⌂⅔⁸ ▬ⱡⱬכ◦ꜛfi╩ ∆√╘─ ⌐│⁸ ─ ─כ☺♫◦─≥

│≥↓╢№╙ⱨ○♪כ꜠♩⁸∏╠⌂╖ ↕╣╢═⅝≢№╢⁹ ⌂ ●☻

─√╘─ ─ │⁸◖ⱬⱠⱨ▫♇♩⁸≈╕╡ ─ ╩כ☺♫◦─≥ ⇔≈≈

≢№╢≤™℮ ⅎ ⅜⁸⇔┌⇔┌ ↕╣╢⁹⇔⅛⇔⁸ ↄ─ ╙ⱨ○♪כ꜠♩⁸⌐

∆╢⁹√≤ⅎ┌ √⌂◄Ⱡꜟ◑כ ─√╘⌐⁸ ─№╢ ≢ ─

⅜ ↄ⌂╡71⁸ ⅜ ∆╢ ⅜ ↕╣≡™╢⁹╕√⁸ │

≤ ⌐ ╦╡⁸∕↓≢│ ─ ⅜ ⌐⌂╢⅜⁸ ⌂ ╢№⅜ⱨ○♪כ꜠♩─≥

√╘⌐⁸ ╩ ≤⇔≡ ⌂ ╩∆╢↓≤│ ⇔ↄ⁸ ⌂▬fiⱨꜝ─

⌐ ╕╢ ⌐№╢⁹ 

II.6.2. ⌂ ≢⌂↑╣┌ ⌐ ⇔⌂™ 

─ ╩ ╦╠∑╢√╘⌐│⁸ ╩ ∆╢─≢│⌂ↄ⁸ ╟╡

╙ ≢ ╣√◄Ⱡꜟ◑כ╩ ⇔⌂↑╣┌⌂╠⌂™  202312c⁹₈ │ ⅜

ↄ⌂∫√⅛╠ ╦∫√─≢│⌂™₉⁹↓╣│1973─ ◦ꜛ♇◒─ ⁸◘►☺▪ꜝⱦ

 
70 ─ ⅜ ⌐ ≤ ╩ ╦⌂™ ╩ ≢⅝⌂™ ─ ╩ ≈ ◘ה

╩☻ⱦכ public good≤™™⁸∕─™∏╣⅛ ∞↑╩ ≈ │☻ⱦכ◘ה quasi-public good≤

┌╣╢⁹◒ꜝⱩ ≤│⁸ ─℮∟⁸ │№╢⅜ ⅜⌂™╙─╩™℮⁹ 
71 ●☻ ─√╘─ ⌐╟∫≡ ─ⱬⱠⱨ▫♇♩╙ ╖ ↕╣╢≤⇔≡╙⁸∕℮⇔√ⱬⱠⱨ▫♇♩╩ ∆

™╢√╘─ │ ↓℮⇔√ ⌐ ↄ ⇔⁸│╢⅛⌐ ⌂◖☻♩≢ ≢⅝╢↓≤⅜ ™⁹◖ⱬⱠⱨ▫

♇♩╩∆═≡ ∆╢↓≤≢│⁸ ∆═⅝ ╩ ╘√ ◖☻♩─ ╙ ⌂ ⅜ ≢№╢⁹ 

https://cigs.canon/article/20240111_7831.html
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♬ⱴꜘה◐◙─▪ ─ ≢№╢⁹ ⁸▬☻ꜝ◄ꜟ≤▪ꜝⱩ ─ ≢ 4

⅜ ⅝≡⁸◘►☺▪ꜝⱦ▪│₈ ₉╩ ⁸ ╩ ⇔√℮ⅎ≢⁸▬☻ꜝ◄ꜟ

─ ₁⌐ ⇔≡ ─ ╩ ⇔√⁹ ≡√ │◘►☺▪ꜝⱦ▪╩ ⇔⁸

─ ╩≤╡≈↑√⁹ 

∕─ ♬ⱴꜘה◐◙⁸ ─ │⁸ ⁸⌂⅛╪∏ↄ ╛ ─

⌐╟∫≡ ↕╣≡⅝√⁹ ╙⁸∕─ ╩ ≈↓≤⌂ↄ⁸╛⅜≡ │ ╦

╢≤™℮ ≢№╢⁹∕╣≢ │⁸ ╩ ⇔⁸╕√ ה ╩ ─

⌐╟∫≡ ⇔≡⅝√⁹∞⅜∕─ │≥℮⅛≤ ⅎ┌⁸ ─ │ ⅎ

↑≡⅔╡⁸™╕⌂⅔8 ╩ ╘≡™╢ 63⁹ ⌂⅜╠CO2 ╙ ╠⌂™⁹⌂

−℮╕ↄ│™⅛⌂⅛∫√─∞╤℮⅛⁹ 

 
 

 

 
 

 

 
 

 

 

◄Ⱡꜟ◑כ 2024a221-

1-3⁹ 

 

63 ─◄Ⱡꜟ◑כ

─  

∕─ ⅎ│⁸ ⅜ ╦╣⌂ↄ⌂∫√ │⁸ ╩ ⅜ ⇔√⅛╠≢│⌂ↄ⁸∕

╣╟╡ ╣√ ⅜ ⇔⁸ ⅜ ↄ⌂∫√⅛╠≢№╢⁹ │⁸ ╛ ⌂≥─

─ ╩ ⌐ ╘√⁹ ⌐⅔™≡╙ │ ╩ ⇔√⁹ ⅜ ╦╢≤

∆╣┌⁸∕╣│⁸ ╟╡ ╣√ ⅜ ⇔⁸╟╡ ⌐ ∂ ⌐ ≢⅝╢↓≤

⌐╟∫≡⁸ ⅜ ⌐⌂∫√≤⅝≢№╢⁹ 

⌂⅜╠⁸ ⁸ │⁸◖☻♩│ ↄ⁸ │ ⇔⌂™─≢⁸

╩ ⌐ ∆╢↓≤│≢⅝⌂™ II.4⁹ ╩ ╢╙─│ ∞╤℮⅛⁹

│⁸ ⌐ ⇔≡│ ≤ ⅛∕╣ ⌐ ⅎ╢ II.2⁹ 

◄Ⱡ│⁸ ╩ ╛∆╟╡╙ ⅜ ™ ╙⅛≈≡│№∫√⁹◄▪◖fi─

╛ ─ ⌂≥│⁸ ◦ꜛ♇◒ ⁸∏™┬╪≤ ⇔√⁹↓╣│ ─

≤⌂∫≡™╢⁹↕╠⌐⁸ICT╛ ⌂≥⁸ General Purpose Technology

GPT─ ⌐╟∫≡⁸ ⌐│◄Ⱡꜟ◑כ ╩ ╘╢ │ ⅎ ↑≡™╢⁹√≤ⅎ

┌ │ⱪꜝ☻♅♇◒ ╛3Dⱪꜞfi♃⌐╟╢ ⌐╟∫≡ ↕╣⁸ ⌂ ◄Ⱡ

╩ ⇔≡⅝√⁹ ─ ⌂ ⌐ ∫≡ ∆╢ ⌂ ◄Ⱡ─ⱳ♥fi◦

ꜗꜟ╩≥─╟℮⌐ ─╙─⌐∆╢⅛≤™℮ │⁸ ◄Ⱡ ─ ⌂ⱳ▬fi♩≤⌂╢

202102⁹√∞⇔◄Ⱡꜟ◑כ ⅜ ⌐ ↄ⁸ ◄Ⱡ⅜∆≢⌐ ⇔≡™╢ ⌐⅔

https://www.enecho.meti.go.jp/about/whitepaper/2024/pdf/whitepaper2024_all.pdf
https://www.amazon.co.jp/dp/B08W8GDGYT/
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™≡⁸ ◄Ⱡ─ ─ │ ⌐≤∫≡♦ⱨ꜠ ⌐╙ ⇔™ II.7⁹ 

⁸ ⅜ ≡╢─│⁸ ⁸ ◄Ⱡ⌐ ⅎ≡⁸ ≢№╢⁹ ∆╢╟℮⌐⁸

│⁸™╕ ≢ ╘≡™╢ ITER▬כ♃כ │2 ⁸∕╣⌐ ↄ

≤╙ ┌╣╢ ⌐╙╛│╡2 ⅛⅛╢⅜⁸∕─ ⁸ ↕╣╣┌⁸

─ ≤ ─◖☻♩⌐⌂╢≤ ↕╣≡™╢ II.6.6⁹ 

↓╣╕≢⁸ ─ ─ │⁸∂≈│ ∞∫√⁹ ◦ꜛ♇◒ ⁸

⌐╦√╡⁸ ⅜ ≤⌂╠⌂™╟℮⌐⇔⌂⅜╠╙⁸ ⅜ ↄ╙⌂╡ ⅞⌂™

╟℮⁸◘►☺▪ꜝⱦ▪⅜ ⇔≡OPEC │√┘√┘ ⌐╟∫≡

╩ ⇔≡⅝√⁹ ⅞╢ │⁸ ⌂◄Ⱡꜟ◑כ╛ ◄Ⱡ─ ╩ ∆─╖⌂╠

∏⁸ꜝ ▬Ᵽꜟ≢№╢ ─ ⌐ ↑╢↓≤╙ ∆╢⅛╠≢№╢⁹2023⁸OPEC│

─√╘⌐ ╩ ↑√⅜⁸∕╣ ⌐ ⅜ ╩ ⇔≡ ─ ≤⌂

╡⁸OPEC─ ╩ ∟ ⇔≡⇔╕∫√⁹ 

╕√ ⁸G7 │CO2 ─√╘≤⇔≡ ╩ ─ ⌐⇔≡™╢⅜⁸ ⁸

▬fi♪╩│∂╘≤⇔≡⁸◓꜡כⱣꜟ◘►☻│ ─ ה ╩ ╘≡™╢⁹ ╙ ≢

╣√◄Ⱡꜟ◑⁸♠▬♪⁸☻ꜞ◑▬⁹╢№≢╠⅛∞כ ⌂≥⁸ ≢│ │

╖ ⇔≡⅝√⅜⁸ ─ │⁸ ●☻ ⌐ ≢ ↑≡⅝√⅛╠≢№╢⁹⇔

⅛⇔∕─ ⅜ ─ ╩ ∂↕∑⁸ ─ ⌐│ ⌂ ⅜№╢⁹

│ ─ ≢ ⅜ ⅝≡™╢∞↑≢⁸ ⅜ ↑√ ≢│⌂™⁹ ╩

∆╢─≢│⁸▬♃♅↔∫↓⌐⌂╢∞↑≢№╢⁹ ⌐ ╦╢⁸ ≢ ⇔√ ╣√

◄Ⱡꜟ◑⁸⅜╖─כ ─ ╩ ╦╠∑╢─≢№╢⁹ 

II.6.3. ⌐│◐ꜟהⱷ♩ꜞ◒☻╩ ↑╟ 

™╕ │ כꜞⱲfiⱨכ◌₈⌂╕↨╕↕⁸≡⇔≥╘√─ ₉─ ⌐ ↑

≡⁸ ─ ╩ ™≈≈№╢⁹∞⅜∕─ │ ⌐ ⌂─⅛⁹ ─

⌐ ╦∫≡⇔╕╦⌂™⅛⁹∕℮⌂╠⌂™√╘⌐ ⌂↓≤│ ∞╤℮⅛  202312a⁹

₈ ╡─ ⌂ ─ ≢◘ꜟ⌐ ╩ ↕∑╢₉≤™℮ ╩ ∆╢≤⇔╟℮⁹

∕℮∆╢≤♃☻◒│2≈⌐ ⅛╣╢⁹1) ◘ꜟ╩ ⇔≡ ╩ ↕∑╢⁸2) ╡─

╩ ╢⁸↓─ ─ ⅜╕∏ ∆═⅝│ ∞╤℮⅛  

⌂ ╡─ │⁸⅔ ╩⅛↑╣┌⁸ ╠⅛⌐≢⅝╢⁹№⌂√ ⅜ ∫√↓≤

⅜⌂ↄ≡╙⁸ ─ ⌐│ ⅝ ↑≡ↄ╣╢ ╛ ⅜№╢∞╤℮⁹∞⅜◘ꜟ╩ ⇔≡

╩ ↕∑╢≤⌂╢≤⁸∕╙∕╙ ⌐≢⅝╢─∞╤℮⅛⁹↓℮ ⅎ╢≤⁸↓─ ⌐⅔↑

╢ │⁸╕∏◘ꜟ╩ ≢⅝╢⅛ ╘╢↓≤≢№╢⁹∞⅜ ─ ≢│⁸₈╕∏

╩ ╡ ⇔≡⇔╕℮₉↓≤⅜№╕╡⌐╙ ™≤™℮⁹ 

⌂−∕℮⌂╢─∞╤℮⅛⁹√≤ⅎ┌ ⅛╠─ ≢№∫√≤⇔╟℮⁹∆╢≤ ─

│ ⅎ∏ ⅛ ⇔≡™╢╟℮⌐ ∑√™⁹∞⅛╠⁸₈│™⁸╕∏ ⅜≢⅝╕⇔√₉

https://jbpress.ismedia.jp/articles/-/78462
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≤™℮ ⌂ ⌐ ╖╛∆™⁹∕╣⌐⁸∕℮∆╢≤ ─ ╙⁸ ⌂ ╡─

≢ ⅜ ≢⅝╢⁹ ⌐≤∫≡│⁸≢⅝╢∞↑ ╩ ∫√ ⅜ ⌐⌂╢─≢№╢⁹

╙∟╤╪⁸ ╩ ╢ ╙⁸ ⌐≈⌂⅜╢─≢ ┘∞⁹∕℮⇔≡ ⌂ ╩ ⇔

√ ╩ ∆╢⁹ 

↓─╟℮⌂ⱪ꜡☺▼◒♩│ ╕╢≤⌂⅛⌂⅛ ╘╠╣⌂™⁹ ╩ ╘╢↓≤⌐│

⌐╙ ⅜ ╢⇔⁸ ≢№╣┌╙∟╤╪ ╩ ╠⌡┌⌂╠⌂™⁹ ─ ≢№

╣┌╕∆╕∆ ⇔√≤│ ™⌐ↄ™⁹∞⅜⁸↓─╕╕≢│⁸ ⌂ ⌐↕╪↨╪⅔ ╩

⇔√─∟⌐⁸╛⅜≡ │ ∆╢⁹ 

─ fiꜛ◦כⱡⱬ▬─ꜟ◓כ◓⁸│≥╙≥╙⁸│ ▪ X─CEO⁸ꜟ◓כ◓╢№≢

òTackle the Monkey Firstò⅜כꜝ♥ה꜡♩☻ ╕∏ ⅛╠ ╘╟ ≤™℮♃▬♩ꜟ≢ ™√

⅜ⱬכ☻⌐⌂∫≡™╢ Teller 2016⁹↓─ ╩ ⇔√─│⁸╕↕⌐↓╣≤ ∂ ≢⁸

⅜ ╘╢ ⅜ ∆╢─≢│⌂™⅛≤ ∆╢⅛╠≢№╢ II.1.4⁹ 

─₈GX ₉ ╩ ╢≤⁸₈ ₉╩ ∆╢√╘─♃☻◒≤⇔≡⁸

─ 3≈⅜№╢⁹ ╩⁸ ─ ≤ ⅛╗⇔╤ ╢◖☻♩≢⁸

⌐⁸CO2╩ ⇔⌂™ ≢ ∆╢⁹ ╩ ⅛╠ ⌐ ∆╢⁹

╩ ≢ ⌂≥─ ≢ ∆╢⁹↓↓≢ X≤⌂╢⁸ ⌐№╢

─√╘─ ≤⇔≡│⁸ ⁸ ⁸▪fi⸗♬▪⁸Ᵽ▬○ ⌂≥⅜№╢⁹ 

↓─ ⅛╠ ─℮∟⁸₈ ─ ₉⌐№√╢⁸ ╙ ⌂♃☻◒│≥╣⅛ ∕╣│⁸√™

≡™ ≢№╢⁹∞⅜ ⅜ ⌐⁸ ⌐⁸CO2ⱨꜞכ≢ ≢⅝╢ ╖⌂≥⁸

≢│╕∫√ↄ ∫≡™⌂™⁹ ╛ ─ ™√⅔ ╡─ │№╢⁹∞⅜∕╣│

⌐ ⅞⌂™⁹↕╠⌐ X⅜ ↄ⌂╢≤™℮ │⁸√™≡™⁸ ⌂™⇔│ ⅜

╕∏ ≢⁸ ⌐ CO2ⱨꜞכ≢ ⌐ ╢≤™℮⁸ ─ ⌐ ≠™≡™╢⁹∞⅜↓╣╙

╛│╡ ─ ⇔⅜╕∫√ↄ ∫≡™⌂™⁹ 

◄Ⱡ╩ ⇔≡™╢ ₁│⁸⇔┌⇔┌₈™╕╛ ╛ ⅜ ™⁹↓╣⅛╠│

╙∫≤ ↄ⌂╢₉≤™℮ ™ ╩∆╢⁹∞⅜↓╣╕≢ ╛ ⅜ ⌐ ↕╣≡⅝√

│⁸ ⌐ ⌐ ⌂ ╩ ↑≡⅝√⅛╠⌐ ⅞⌂™⁹ 

⌐ ™ │ ≢№╡⁸ ™ │ ⌐╟╢╙─≢№╢⁹ ⅜∕╣╩

⇔≡™╢⁹꜡◦▪─►◒ꜝ▬♫ ⅜⅝∫⅛↑≤⌂∫√ ⌂◄Ⱡꜟ◑כ ╩ ↑≡

∂√↓≤│⁸ ⅜ ╩ ╡ ™⁸ ⅜ ⇔√↓≤∞∫√⁹ ╙ ◄Ⱡ⅜

ↄ ≢⅝╢│∏─ ─ ≈≢№╢ ⅜ ╩⇔√⅛≤ ⅎ┌⁸ ┼─

⌂ ≢№╡⁸ ─ ∞∫√⁹ 

│™╕⁸₈ ⌂ X₉⅜ ↕╣╢↓≤╩ ≤⇔≡⁸₈ X─

₉╛₈ ─ ₉⌐⁸ ─ ╩ ⇔≈≈№╢⁹ ╩

↑ ℮ │ ⌐│ ╩ ╢∞╤℮⁹⇔⅛⇔₈ ₉⅜ ∆╢ ⌂≥⁸

⌐ ╢─∞╤℮⅛⁹ ⌐ ─ ⅜ ⇔√≤⇔≡╙⁸ ⅜ ⇔⌂™ ╡⁸ │

─◖☻♩⅜ ⅞≡⁸ ╙ ╦⌂™⅛╠≢№╢⁹ 

https://blog.x.company/tackle-the-monkey-first-90fd6223e04d
https://www.cas.go.jp/jp/seisaku/gx_jikkou_kaigi/index.html
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└╞∫≤∆╢≤⁸ │∕─ ⌐ ╪≢╙⁸ ╩≈⅞ ╪≢ ╛╡ ≢

⇔╟℮≤∆╢⅛╙⇔╣⌂™⁹∞⅜ ⌂ │ ─ ₁⅜ ∆╢╙─⌐│⌂╠⌂™

⅛╠⁸ ─ CO2─ ⌐│╒≤╪≥ ⅜⌂™⁹∕⇔≡ ≢╙∕℮⇔√ ╩◄

Ⱡꜟ◑כ ⅜ ℮═⅝ ⌂≥⌂™⁹ 

≢│≥─╟℮⌐∆╣┌₈◘ꜟ─ ╩ ⌐₉≢⅝╢─∞╤℮⅛⁹ ⌐⌂╢ ⅜№

X≢│⁸₈ꜟ◓כ◓⁹╢ ◄Ⱡꜟ◑כ╩ ⇔≡⁸ ⌐ ↑≡™╢CO2╩ ⇔⁸

╕√ ╩ ⇔≡ ╩ ╢₉≤™℮ ╩ ⇔⁸ⱨ◊◓ⱱכfi ⱪ꜡☺▼

◒♩≤⇔≡ ⇔√⁹⇔⅛⇔↓─ⱪ꜡☺▼◒♩│⁸◖☻♩ ─ ╖⅜ ™≤ ↕╣⁸

╛⅜≡ ↕╣≡⇔╕∫√⁹≥─╟℮⌐ ⇔√─⅛⁸Hannun2016⅜∕─ ╩╕

≤╘≡™╢─≢ ⇔╟℮⁹ 

↓─ⱪ꜡☺▼◒♩╩ ∆╢⌐№√∫≡₈ ─◄Ⱡꜟ◑כ≤ ≢⅝╢◖☻♩≢

╩ ≢⅝╢⅛≥℮⅛⁸◖☻♩♄►fi⅜ ─ ∞₉≤™℮↓≤│∆←⌐ ⅛∫√⁹∕↓

≢╛∫√↓≤│⁸ⱪ꜡☺▼◒♩╩ ∆╢√╘⌐⁸ ☻◒ꜞ♩ⱷהꜟ◐₈⌐ ∆

₉╩ ↑≡⁸∕╣╩ ∆╢ ╖⅜ ↄ⌂╣┌ⱪ꜡☺▼◒♩╩ ∆╢⁸≤™℮╙─

∞∫√⁹ 

∕⇔≡ ⁸◖☻♩♄►fi─ ⇔⅜ √⌂ↄ⌂∫√↓≤≢⁸↓─ │ ↕╣≡⇔

╕∫√⁹↓─ ⁸◖☻♩ ⌐│ ⌂ ╩ ⇔√⁹ ⱪꜝfi♩ ─ ⅜№

╢ ⅜ ╡⁸ ⌂◖☻♩ ╩ ∫√⁹ ⇔≡⁸⅔ ╡─ ╛ ─

─╟℮⌂◖☻♩ ≢│⌂™⁸≤™℮ ⅜ ∞∫√⁹∕⇔≡⁸ꜞ ☻◒─№╢ⱪ꜡☺▼◒♩

⌐ ⇔√↓≤⁸⅔╟┘ ⌐ ⇔√↓≤⌐≈™≡│⁸ ⅛╠ ⌐ ⅜ ↕╣

√⁹ꜞ ☻◒─№╢ⱪ꜡☺▼◒♩≢№╣┌√┘√┘ ∆╢↓≤│╛╗╩ⅎ⌂™⁹∞⅜∕╣⅜

∞╠∞╠≤ ™≡◖☻♩⅜ ╗↓≤│ ↑╢═⅝≢⁸ ⇔√ ⅜╟™⁹ 

≢╙ ⌐│√™≡™₈ⱴ▬ꜟ☻♩כfi₉⅜ ↕╣⁸ ╩ ↑╢

↓≤⌐⌂∫≡™╢⁹∞⅜∕─ⱴ▬ꜟ☻♩כfi─ ⌐⁸₈⸗fi◐כⱨ□₉♩☻כ─ ⅜

⅛╣≡™╢∞╤℮⅛ ⱴ▬ꜟ☻♩כfi ⅜ ⌂╙─⌐⌂∫≡™⌂™⅛ ꜟ◓כ◓

≢ⱴ▬ꜟ☻♩כfi≤ ≥ⱷ♩ꜞ◒☻₉הꜟ◐₈⌐∏┌ ╪≢™╢─│⁸ ≥⅔╡∕╣⅜

≢⅝⌂↑╣┌ⱪ꜡☺▼◒♩╩ ⇔≡⇔╕℮⁸≤™℮↓≤⅛╠⁸∕─ ─ ⁸╕√

⌐№√∫≡─ ⇔↕─ ╣≢№╢⁹ 

╕∏│ ⅛╠ ╘╟ ⸗fi◐כⱨ□כ☻♩ ⁹ ─ ⱪ꜡◓ꜝⱶ≢│⁸ ⌐

№√∫≡ ⅜ ╙ ⌐ ⇔™ ⅛╩ √⇔⌐♩♇◕כ♃╩↓⧵⁸╘ ⌐

╩ ╩☻◒ꜞ♩ⱷהꜟ◐⁸≡⇔⧵⁹∞⅝═∆ ↑≡⁸◖☻♩ ⇔─ ╩ ⌐

⇔⁸ ─⅔ ─ ╩ ←═⅝∞⁹╕∏ ─ №╡⅝≢⁸∕╣╩ ≤ ⅜

↑∆╢≤™℮ ⌐ ╡⁸∑∫∑≤ ⌂ ─№╢ ⅜ ↕╣╢∞↑⌐ ╦∫≡⇔

╕℮↓≤╩ ∆╢⁹ 

https://blog.x.company/three-things-i-learned-from-turning-seawater-into-fuel-66aeec36cfaa#.seixh9z7k
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II.6.4. ─ ⅝ ⌐ fiכꜞ◓℮  

⌐⁸ ⌐ ∆╢ ─ ╩ ⇔≡⅔↓℮⁹ │⁸

⌐ ⌐ ╡ ╪≢™╢⁹√≤ⅎ┌ EU≢│⁸2022 5 ⌐ ⅜ ⇔√

REPowerEU ⌐⅔™≡⁸2030 ⌐ ─ ≤ ╩ 1000 ♩fi≤⇔≡⁸◄Ⱡꜟ◑

▪◦꜡─כ ╩ ∆╢≤─ ╩ →√⁹∕─ ─ 2020 ⌐ ≢│ European 

Hydrogen BackboneEHB ▬♬◦▪♥▫Ⱪ≤ ┌╣╢ ⅜ ⇔≡™╢⁹↓─ EHB▬♬

◦▪♥▫Ⱪ≢│⁸ ▪ⱨꜞ◌ה ⁸▪ꜞ♩☻כ○⁸▪ꜞ♃▬⁸▪☺♬ꜙ♅⁸▪ꜞ▼☺ꜟ▪

♪▬♠ ∕─ ⁸ ≢ 5≈─₈ ₉─ ╩ →≡™╢⁹ 

√∞⇔ EHB─ │⁸ ≢│ EUה ⌐⅔™≡ ⌐ ↕╣√╙─≢│⌂

ↄ⁸№ↄ╕≢╙▪▬♦▪ ⌐ ⅞⌂™⁹╕√⁸ ─ EU ─ │ 800

♩fi≢№╢⅜⁸∕─ 98 ⅜ ●☻ ≢№∫≡⁸↓╣≢│CO2 ⌐ √⌂™─≢⁸

fiכꜞ◒⌐ fiכꜞ◓ ◄Ⱡ ┼─ ⅜ ╘╠╣≡™╢≤↕╣╢⁹ 

≢│ 2030 ⌐ 1000 ♩fi⁸2050 ⌐ 5000 ♩fi─ ╩ ◄Ⱡ⅛╠ ⇔⁸CO2

╩ 10 ╠∆≤─ ⅜ ↕╣√⁹ │⁸ ╩ ⌂≥⅛╠ ∆╢─│

≢№∫≡⁸ ◄Ⱡ╩ ∫≡ ─ ─╖≢ fiכꜞ◓₈╢╝╦™╡╕≈⁸╢∆ ₉

≢ ↄ≤─ ╖≢№╢ ⌂⅔ ≤⇔≡⁸ ◄Ⱡ─ ⌐ ⌐╙ ⇔≡™╢ ⁹ 

↕╠⌐⁸ ה ה♪fi▬ה ⌂≥≢╙⁸ ─ ≤ ╩ ⇔≡™

╢≤ ⅎ╠╣≡™╢⁹╕↕⌐⁸ ⌂₈ Ⱪכⱶ₉≤ ∫≡ ™╒≥∞⁹ 

√∞⇔⁸∕╣╠─ ↄ│ EU ─ ─╟℮⌐⁸ ≢│ ⌂╢ ─╙─⅜ ™⁹

≤ↄ⌐⁸◓ꜞכfi │⁸ ─≤↓╤ ⌐≤∫≡ ⅜ ⅞╢√╘ ⅜ ⇔™⁹

fiכꜞ◓⁸ │⁸ Ÿ ─ ⅜ ⌂─≢ ⅜ ⅝ↄ⁸

─ │ ─ ╩ ⅝ↄ ⌂℮ ─ ≢ ╩ ∆╢ │⁸

⌐│⅛⌂╡ ⌂─∞ ⁹ 

↓─ ─⁸ ⅜ ⅝™ ─ ⁸ │ ─ ╩ ═⌂↑╣

┌ ⇔⌐ↄ™⇔⁸ ⌐╟╢◖☻♩ ╙ ⇔™ ⁸ ℮ │∕╪⌂⌐ ™ ↓

─ │ ╩ ℮↓≤│ ∆╢⁹≈╕╡⁸↓↓⌐│ ─₈ ≤ ₉ ⌂

☺꜠fiⱴ⅜ ∆╢⁹ ⁸ ╛ ●☻≢ ≢№∫√ ⅜⁸ ≢│ ⇔™─∞⁹ 

∆⌂╦∟ ╩╘←╢ ה ─ ↄ│⁸☻♃כ♩ ⌐│Ᵽꜝ ─ ⅜ ╠╣╢

≢⁸∕╣⅜™↨ ⌐ ⅛℮≤⁸╒╓ ∏≤ ∫≡╟™╒≥⁸ ₁─ ⌐ ⇔≡ ∟

⇔≡⇔╕℮⁹∕╣⅜ ⌐ ╠╣╢─│₈ ₉─ ≢№╢⁹ 

√≤ⅎ┌ ╙ ⌂ ♪▬♠─ ╩ ≡╖╟℮⁹♪▬♠ │ 2030 ╕≢

⌐⁸ ⁸ ⁸ ⁸ ≢─ ╩ ╛∆ ╩ ≡≡™╢⁹꜡ⱬꜟ♩הⱢ

ⱬ♇◒ │⁸ ─ ≤ ⅜ ⌐ ╗≤ ⇔≡™╢⁹ │ 2024 2 ⌐⁸

₈↓╣⅛╠ ≢ ⌐ ⌂ ∟ →⅜ ╦╣╢∞╤℮₉≤ ═√⁹⇔⅛⇔⁸ ─

╩ ↕∑╢⌐│⁸™ↄ≈╙─Ɫ⁹╢№⅜ꜟ♪כ 
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≈│⁸ ─ ה ─ ⁹ 1 ◐꜡╩ ⅎ╢Ɽ▬ⱪꜝ▬fi⅜♪▬♠ ⌐

↕╣⁸ ╛ꜟ♫Ⱶכ♃ ╙ ↕╣╢ ⅜№╢⁹Ɫⱬ♇◒│↓─▬fiⱨꜝ⌐

200 ꜡כꜚ 3 4000 ╩ ∆╢ ∞⁹↓╣╩ ↄ№→╢√╘⌐⁸ ─

▬fiⱨꜝ╩ ⌂ ╡ ∆╢ ∞⁹⇔⅛⇔ │ ╣╛∆ↄ⁸ ╩ −™⅛

ↄ ∆╢ ⅜№╢─≢⁸√≤ⅎ┌ ─ LNGⱪꜝfi♩⅜∕─╕╕ ╩ ↑ ╣ ⅛

≥℮⅛⌐│ ⅜№╢⁹ ⁸№╢ │⁸∕─╕╕≢│ ∞≤ ⇔≡™╢⁹

⅛⌐⁸ⱷ♃fi ─ ●☻≤ ●☻╩ ⌐ ℮─│ ∞╤℮⁹ 

╙℮ ≈│⁸ ─ ╩ ⅛╠ ∆╢≤™℮ ⁹♪▬♠ ─ ≢│⁸

2030 ⌐│ 50ï70 ╩ ∆╢↓≤⌐⌂∫≡™╢⁹⇔⅛⇔⁸↓─ ⌐│ ⅜№╢⁹

₈ ╩ ∆╢─≢№╣┌⁸ ⇔√ ≢ ⇔⌂↑╣┌⌂╠⌂™₉≤⁸Ɽכ☻⌐№╢

fi▫♥כ◌ ─Ⱨכꜙ♬הכ♃כⱴfi │⁸ⱳכ♃ꜟ◘▬♩ₐt-onlinee ⌐ ⇔⁸◖ⱷfi

♩⇔≡™╢⁹EU ─◄Ⱡꜟ◑כ ⅜ ⇔√ ≢╙⁸ ─ ⅜ ≡™╢⁹ 

⌂⅔⁸ ─₈ ₉─ ⁸2017 ╙ 2023 ◄Ⱡꜟ◑הכ

 2017, 2023╙⁸ ─ │№╢⅜ ─ ⅜ √

╠⌂™⁹ ⌐⁸ ≢ ⇔ ⌐ ∆╢⁸≈╕╡ ╖─ ╩ ≤⇔≡⁸

╩ ╘≡™╢⁹ │ ╩ ≤∆╢⅛⁸EU─╟℮⌐ ≢─Ⱡ♇♩꞉כ◒╩

∂≡ ⇔ ℮ ╡╩ ≤⇔≡⅔╡⁸ ─╟℮⌐ ™ ⅛╠─ ≢

╩ ⅎ≡™╢ ה │⁸ ≤▪☺▪ ⁸ ⁸◦fi●ⱳכꜟ ⌐

│⌂™⁹╕√⁸ │↓─ ⌐≈™≡╙₈ ₉⌐│ ⌂ │⌂ↄ⁸

≤⇔≡ ה ה ▪☺▪ ⌂≥⅜ ↕╣≡™╢∞↑∞⁹⇔⅛╙⁸ ≢│↓╣

╠─ ─ ⌐≈™≡⁸╤ↄ⌐ ↕ⅎ ╦╣≡™⌂™─∞⁹ 

╩♪▬♠⌐ ∆⅜⁸ ♪▬♠≢│ ⌐ ╩ ℮↓≤⅜ ↕╣√⅜⁸2023

⅛╠ ⅝⅜ ╦∫√⁹↓╣│⁸ ╩ ℮ ⅜ⱥכ♩ⱳfiⱪ╛ ─╟℮⌂

╟╡╙│╢⅛⌐ ∞≤─ ⌐╟╢ ●☻≤ ═≡ⱥכ♩ⱳfiⱪ╙ ⇔≡

ↄ│⌂™⅜⁸ │∕─ 2 ™ ⁹ ≤⇔≡⁸ │ ─ ⅜ ⇔™ ⁸

⁸☿ⱷfi♩⁸ ⌂≥⌐ ∆═⅝≤─ ⅜ ↄ⌂∫√⁹↓╣│⁸⅛≈≡

⅜ ⌐ ↕╣√─⅜⁸ ─ ⌐⌂╢▪fi⸗♬▪╩ ↄ ╢√╘∞

∫√↓≤╩ ⅎ√╠⁸ ╦┌ ─ ≤╙™ⅎ╢⁹ 

↕╠⌐♪▬♠≢│ 2023 8 ⌐ ↕╣√ ─ ⅜⁸2024 ⌐⌂∫≡

⅛╠ ≤◖☻♩─ ≢ ⅜ ≤↕╣√⁹♪▬♠─ ─ │⁸◄Ⱡꜟ

─כ◑ ╩ ⅛╠ ●☻⌐ ∑╟ ≤™℮╟╡⁸ ⌐ ∑ ≤ ↄ ⇔√⁹ 

≢╙ √╟℮⌂ ⅜№╢⁹Ⱳꜞ☻ה☺ꜛfi♁fi │⁸ ╩₈ כ♃◌─

ꜟ₉⌐⇔√™≤ ⅎ≡™√⁹⇔⅛⇔⁸↓─ │►▫♇♩ⱦכ◌♪♇꜠╛כ≤™∫√▬◑ꜞ

☻─ ≢│ ⌐№∫√⁹ √∟│⁸ ⌂ ─₈ ₉⌐⌂╢↓≤╩ ╣√⁹

⁸ │₈ ₉ⱪ꜡☺▼◒♩│ ∞≤ ⇔√⁹╕√ ─ │⁸

⌐│ⱥכ♩ⱳfiⱪ⌂≥─ ╩⁸ ⌐│ ╩ ℮═⅝∞≤▪♪Ᵽ▬☻⇔√⁹

https://www.cas.go.jp/jp/seisaku/saisei_energy/pdf/hydrogen_basic_strategy.pdf
https://www.meti.go.jp/shingikai/enecho/shoene_shinene/suiso_seisaku/pdf/20230606_2.pdf
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fiₑ▪▫♦כ●fi│ₐ♩☻ꜟꜝה☻▼☺─♩☻ꜞ♫▪ ⌐⁸₈ ⁸ ⅜ ─ ⌐

√∆ │⁸№∫√≤⇔≡╙ ↕™↓≤│ ╠⅛∞₉≤ ∫√⁹ 

≢│ 2024 11 ⁸ ⅜ ⌂≥≤ ≢ ⇔≡™√ ⅛

╠ ∆╢≤─ ⅜ ╣√⁹ⱪꜝfi♩╛ ⌂≥─ ╩ ╘╢ ≢⁸ ◖☻♩

⅜ ⌐ ↄ⁸ ⌐ ╦⌂™≤ ⇔√≤™℮⁹∕─ ─ 10 ⌐╙⁸ ≢│ ╩

→≡ ∆╢ ─ ⅜ ⌐⌂∫≡™╢≤─ ⅜№∫√⁹ ─

○ꜞ☺fiכ☺♫◄ה│ ╩ ╘⁸◄Ⱡꜟ◑כ ◓הכ☺♫◄ה♪▬◘♪♇►

╙ⱪכꜟ ≢ ╩ ⇔√⁹↓╣╙╕√ ⅜ ↄ⁸ ⅜ ╘≡™⌂™⁹ │

─ ╩ ⅎ≡™⌂™⅜⁸ │ ™≡™╢≤↕╣╢⁹ 

≢╙⁸♦fiⱴכ◒≤♪▬♠╩ ┬ Ɽ▬ⱪꜝ▬fi─ ⅜ ↕╣√⁹ ⁸

│ 2028 ⌐ ∆╢ ≢№∫√⅜⁸ √⌂ │ 2031 ⌐⌂∫√⁹╕√♪▬

♠─◄Ⱡꜟ◑כ ꜚ♬Ᵽכ▼►☻⁸│כ♦fi ≢ ⌂ ╩ ∆╢

200MW ─ ⱪ꜡☺▼◒♩─ ╩ ⇔√⁹ ∂♪▬♠≢⁸ 9500 ─꜡כꜚ

⅜ ↕╣√ ⌂₈♠▼ꜟⱪ☻♩ fiכꜞ◓ ⱪ꜡☺▼◒♩₉⅜ ⇔≡™╢⁹

↓╣╠╩ ∂╢ ⅜₈♪Ⱶⱡ ⇔─╟℮⌐ ╣╢ ⱪ꜡☺▼◒♩₉≤⌂∫≡™╢─⅜

∞⁹↓╣╠│ ה ™∏╣╙⁸ ה ה ⌂≥─ ◄Ⱡ ⅛╠ ╩

fiכꜞ◓₈╢╝╦™⁸╢∆ ₉ ─ ╖│⁸ ⌐ ─ ⅝ ⌐ ∫≡™╢⁹ 

↓─╟℮⌐ ♪▬♠ ≢│⁸ ─╟℮⌐ ₁⌂ ╩ ⌐ ∕℮≤⇔

≡ ⌐ ⌐ ⇔√⅜⁸ ↄ│ ╦╣∏⁸ ≢│ ↕ⅎ╙ ⅝≡ ₁─

⌐ ⇔≡™╢─⅜ ∞⁹♪▬♠│↓╣⅛╠ ╩ ⌐ ∆↓≤⌐⌂╢≤

↕╣╢⁹ ─ ─ ╩ ≡╙⁸♪▬♠│ ╛ ⌂≥─ ⌐™∟

ↄ ╡ ╪≢ │ ⌐ ∫√⅜⁸ ה ⌂ ╖⅜ √⌂™≤⌂╢≤

╢─⅜ ↄ⁸↕∫↕≤ ⇔≡™╢⅛╠∞⁹ ⌐≈↑⁸ ╘╢≤™≈╕≢╙⇔⅜╖≈™

≡ ↕⌂™ ≤│ ≢№╢⁹ 

II.6.5. ⅜ ⌐ ⌂  

≢│ 2017 ⌐⁸ ⌐ ∆╢ ─ ≤╙™ⅎ╢₈ ₉╩

⇔√ ◄Ⱡꜟ◑הכ  2017⁹∕⇔≡ 6 ─ 2023 ⌐∕

─ ◄Ⱡꜟ◑הכ  2023⅜ ↕╣√⁹∕─ │⁸≥

℮≢№∫√⅛  

╕∏ 2017 ≢│⁸ ה ⌂≥ 9≈─ ⌐ ╦∑≡ 15

─ ╩∆╢↓≤⌐⌂∫≡™√⁹ ─ │ 2030 300 ♩fi⁸2040 1200

♩fi≢№∫√⁹∕⇔≡⁸2020 ⌐ 100ﬞ ─ ╩fiꜛ◦כ♥☻ ⇔⁸ 4

─ FC ╩ ╠∑⁸ ◖☻♩╩ 1kW№√╡ 5 ⌐∆╢≤─ ╩

≡≡™√⁹ 

https://www.cas.go.jp/jp/seisaku/saisei_energy/pdf/hydrogen_basic_strategy.pdf
https://www.meti.go.jp/shingikai/enecho/shoene_shinene/suiso_seisaku/pdf/20230606_2.pdf























































































































































































