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⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌.1 ↑√ ≤ ─  
 ─◄Ⱡꜟ◑כ ╩ ≢ ╕∆≤⁸ ⁸ ⅝ↄ◄Ⱡꜟ◑כ

⅜ ⅎ≡⅝≡™╢↓≤⅜ ⅛╡╕∆⁹ │⁸Ᵽ▬○ⱴ☻╩ ⇔≡╦∏⅛⌂◄Ⱡ

╩כ◑ꜟ ∫≡™√╙─⅜⁸ ⌐╟∫≡⁸╕∏ ╩ ™⁸∕↓⅛╠ ≢

╩ ╡ ∆↓≤⅜≢⅝╢╟℮⌐⌂∫≡⅝╕⇔√⁹∕╣╠⌐╟∫≡⁸╦╣╦╣─ │╙─∆

↔ↄ ⇔≡⅝√╦↑≢∆⁹ 

 ⅎ┌ ≢⁸ ╩ ∫≡ ╩ ↕∑╢↓≤⅜≢⅝√╟℮⌐⁸↕╕↨╕⌂◄

Ⱡꜟ◑כ╩ ℮↓≤⌐╟∫≡⁸╦╣╦╣│ ╩ ⌐≈ↄ╢↓≤⅜≢⅝╢╟℮⌐⌂╡⁸

ⅎ╢↓≤╙ ⌂ↄ⌂╡╕⇔√⁹ ⌐⁸ ⌂≥™╤™╤⌂ ─ ⌐╟∫≡⁸ ⅎ┌

─ ⅜ ⌐ ⇔╕⇔√⁹↓╣╠⅜ ⌂╡ ╦↕∫≡⁸╦╣╦╣─ ⅜

⇔⁸ ⌂ ⅜ ⅛╣≡⅝√─≢∆⁹ 

 ≢⁸◄Ⱡꜟ◑כ ⅜ ⅝ↄ ⅎ⁸ ⌐ ─ ⅜ ⌐ ⅝ↄ⌂╢↓≤⌐

∫≡⁸∕─ ⌐╟╡ ─ CO2⅜ ⇔⁸∕╣⅜ ─ ⌐ ⅜╡╕⇔√ ( 1)⁹ 

 

 ( 1)

─ CO2 ─ ╩ ≡™⅝╕∆≤⁸ ⅎ┌ 2009 ⌐ ⇔ ∫≡™╕∆⁹↓╣ 

│↔ ─╟℮⌐⁸ꜞ ⌐╣⧵≥◒♇ꜛ◦הⱴfiכ ↄ ⌐╟∫≡ ⅜ ∟ ╗

≢⁸CO2╙ ∫√↓≤╩ ⇔╕∆⁹ ⌐│⁸ ─ ≤ CO2 ⌐│ ™

⅜ ╠╣⁸ ≢│↓─◖꜡♫ ⌐⅔™≡⁸ ─ GDP│ ⅝ↄ ⇔⁸∕─ CO2

╙ ⅝ↄ ╢↓≤⌐⌂╡╕⇔√⁹ 

 √∞⁸╦╣╦╣⅜ ∆ │⁸ │ ⇔⌂⅜╠ CO2 ╩ ╠⇔√ ≢∆⅛

╠⁸∕╣╩≥℮ ⇔≡™ↄ─⅛⅜ ⅝⌂ ≢∆⁹ 

 ─ CO2 ╩╙℮ ⇔ ⇔ↄ ≡╖╢≤⁸ │ 2013 ↄ╠™⅛╠ 16 ↔╤⌐

⇔ ┌™⁸╙⇔ↄ│⌂∞╠⅛⌂ ⅜ ╠╣╕∆⁹↓─ │ GDP ⅜ ┘≡™√─⌐

CO2 │ ┌™⌐⌂∫≡™√ΊΊ♦◌♇ⱪꜞfi◓≤ ™╕∆ΊΊ─≢⁸GDP ⅜ ┘⌂⅜

╠ ─ CO2 ⅜ ⇔√─≢│⌂™⅛≤™℮ ─ ╙№╡╕⇔√⁹ 

 ⇔⅛⇔↓╣│⁸∕─ ─╠⅛◒♇ꜛ◦הⱴfiכꜞ⌐ ≢⁸ ╩ ⌐ ⌐

╦⌂™ ≢ ╛☿ⱷfi♩╩ ⌐⌂╢ↄ╠™ ⌐≈ↄ╡ ⅞√√╘⁸∕─ ⌐

CO2─ ⅜ ⇔⁸∕─ ─ ⌐ ┌™⌐⌂∫≡ ⅎ√∞↑≢⁸ ─ │

╦∫≡™╕∑╪⁹ 

 ↕╠⌐ ╩ ⅎ╕∆≤⁸▬fi♪ ─ │╕∞╕∞↓╣⅛╠≤™℮ ≢⁸ ─

≤≤╙⌐▬fiⱨꜝ┼─ ⅜ ≤⌂╡⁸∕↓≢│ ╛☿ⱷfi♩⅜ ⌐ ╦╣╢√╘⁸╕
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∞ ⌐ ╢≤⁸ ⌐ CO2 │ ⌐№╢≤ √╒℮⅜™™≢⇔╞℮⁹ 

 ∕℮™℮ ⇔™ ─ ≢⁸ ⅜₈2050 ℮™≥₉ꜟꜝ♩כꜙ♬Ⱳfiכ◌

⌐ ⌂ ╩ →╕⇔√ ( 2)⁹ 

 ( 2) 

GDP≤ ─  
 ─◄Ⱡꜟ◑כ CO2 ╩ ╢≤⁸ ⅜ 3 ↄ╠™╩ ╘≡™╕∆⁹∕─

⌐▪ⱷꜞ◌⁸▬fi♪⁸꜡◦▪⁸∕⇔≡ ≤™∫√ ⌐⌂∫≡⅔╡⁸ ─ │ 3

≢∆⁹∕℮™℮ ⅛╠⇔╕∆≤⁸ ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌≢ ⇔≡╙╒╓ ↑

⌐ ≢№╡⁸ ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌≡∫╛℮≤≢ ⇔≡™ↄ─⅛≤™℮

╩⁸ ⅎ≡™⅛⌂↑╣┌™↑⌂™↓≤⌐⌂╡╕∆⁹ 

 ─ CO2 ⌐ ╩ ∂╢≤⁸◄Ⱡꜟ◑כ ( ⌐ )⅜ 4 ≤⌂

∫≡™╕∆⁹↓─ ╩ ⌐⁸ ⁸ ⌂≥⁸↕╕↨╕⌂ ⌐⅔↑╢ CO2

╩ ≡♀꜡∆╢√╘⌐│≥─╟℮⌂ ⅜ ⅛≤™℮─⅜⁸ ⅔ ⇔∆╢ ⱴכ♥⌂

≢∆ ( 3)⁹ 

 ( 3) 



5 

 

 ™≡⁸ ─ GDP ─ ⅝↕≤⁸ ─ ─ ╩ ≡╖╕∆≤⁸GDP ⅜

∆╢ ⌐│⁸ ∏ ─ ─ ⅜ ∫≡⅔╡⁸ ⌐ ™ ─ ⌐№╢

↓≤⅜ ⅛╡╕∆⁹ ⌐ ⅎ┌⁸ ─ ⌂ↄ⇔≡ │⌂™≤™℮─⅜⁸

─ ⅛╠ↄ╢ ⌐⌂∫≡™╢╦↑≢∆⁹ 

 │⁸ ⅎ┌ ≢ ™╕∆≤⁸ │∕╣⌂╡⌐ ⇔≡™╕⇔√⅜⁸ │

⅜╢≤™℮ ⅜ ╠╣≡™╕⇔√⁹▪ⱷꜞ◌⁸ ╙ ≢∆⅜⁸↓╣│ ╙⇔ↄ│

─◄Ⱡꜟ◑כ─ ─ ⅜⁸ ≢│ ⇔ ↕ↄ⌂╡⁸ ╦╡⌐ ⌐

⇔≡™╢↓≤╩ ⇔≡™╕∆⁹▪ⱷꜞ◌⁸ ╩ ⌐⁸ ☻ⱦכ◘╛ ─ GDP ⅜

ⅎ⁸ ⅜ ∟ ╪∞√╘⌐ │ ⅜∫≡ ⅎ╢⁹⇔⅛⇔ │⁸∕─ ─

⅜ ⌐™∫≡⁸∕↓≢ ╙⇔ↄ│◄Ⱡꜟ◑כ╩ ⇔≡™╢╦↑≢∆⁹≈╕╡

≢ ╢≤⁸GDP≤ ⌐│⁸ ≤⇔≡ ™ ─ ⅜ ╠╣╕∆⁹ 

 CO2 ≢↓≤Ᵽꜟ≢⁸כ꜡◓│ CO2╩ ⇔≡╙ ⌐ ∆╢ │ ⌐

∂≢∆⅛╠⁸↓╣╕≢─≤↓╤│⁸ ∞↑≢ ╩ ≤╪≥╒│≢ꜟⱣכ꜡◓⁸╙≡∫

CO2 ⌐│ ⅜⌂™≤™℮ ⅜ ™≡™╕∆⁹ 

 ∕℮™℮ ≢⁸ ⌐⅔™≡╙⁸ ∞↑≢ CO2 ─√╘⌐◖☻♩╩⅛↑ ⅞╢≤⁸

⁸ ╙ ╘√ ⅜ ╦╣≡⁸ ⌐ ╠╣≡™ↄ∞↑≤™℮↓≤⌐⌂╡⅛

⌡╕∑╪⁹ ⌐│ ⌂ ⅜⅝≡⁸ ≢─ CO2 ⌐│ ↄ ⅜⌂™≤™

℮↓≤⌐⌂╠⌂™√╘⌐⁸ ⌐≥℮™℮ ╩ ╢⅛ ⅎ≡™ↄ ⅜№╡╕∆⁹ 

 ╙℮ ≈─ │⁸ │∕╣ ≢│ CO2╩ ↕∑∏⁸ ™╛∆™≤™℮ ≢

⌐ ⌂ ≢№╡ ≢№╢≤™℮ ≢∆⁹ ⅎ┌⁸ ⅛╠ ⁸╙⇔ↄ│

⅛╠●☻⌐ ⇔≡™ↄ⌐ ∫≡ CO2│ ∫≡™⅝╕∆⅜⁸●☻⅛╠↕╠⌐ ⌐ ∆

╢≤⁸∕↓⅛╠ ⌐ ⇔≡ CO2╩ ╠⇔≈≈ ⌐ ≢⅝╢◄Ⱡꜟ◑כ │⁸

⌐│№╡╕∑╪⁹ ⌐│∕─ ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌⅜╣╦╣╦⁸≢─™⌂⅜

⇔⌂⅜╠ ╙⇔ↄ│ ╩∆╢√╘⌐│⁸ │ ⌂ ≤⌂╡╕∆ ( 4)⁹ 

 ( 4) 

 

 CO2 ≤ ⌐│⁸ ⌐ ™ ™ ⅜№╡╕∆⁹≈╕╡⁸ ─

≥↓⅛≢ CO2╩ ∑┌ ∆╒≥⁸∕╣⌐ ∂≡ │ ⅜∫≡™ↄ↓≤⌐⌂╡⁸

╩ ╘╟℮≤∆╢≤⁸ ─ CO2 ╩ ≢♀꜡⌐∆╢⇔⅛№╡╕∑╪⁹ כ♥─

ⱴ≢№╢◌כⱲfi♬ꜙכ♩ꜝꜟ≤™℮ │⁸↓↓⅛╠ ≡⅝≡™╢╦↑≢∆⁹ 
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 √∞⁸≥╣╒≥─ CO2╩ ∆≤≥╣ↄ╠™ ⅜ ⅜╢⅛≤™℮↓≤⌐ ⇔≡│⁸╕∞

⅜№╡╕∆⁹ ⁸ ⅜ⱡכⱬꜟ ╩ ↕╣╕⇔√⅜⁸ │

╕↕⌐⁸≥╣ↄ╠™ CO2╩ ∆≤≥╣ↄ╠™ ⅜ ⅜╢─⅛≤™℮ ╩ ⌐⌂↕

╣√ ≢∆⁹ ↕╕↨╕⌂ ⅜⌂↕╣≡™╕∆⅜⁸╕∞ ⅝⌂ ⅜ ∫≡⅔╡⁸

↕╠⌂╢ ─ ⅜ √╣╕∆⁹ 

 ↓─╟℮⌂ │№╢≤⇔≡╙⁸ ≢ CO2╩ ⇔ ↑╢ ╡│⁸ ─ │№╣

│ ⇔ ↑╕∆─≢⁸∕╣╩ ⇔╟℮≤∆╣┌⁸2050 ⌂─⅛ 2100 ⌂─⅛≤

™℮ ─ ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌╣∏™⁸╤⇔⌐╢№│ ⇔⌂↑╣┌™↑⌂™≤™

℮ ⅜⁸ ⌐ ⅝ ↑╠╣≡™╢≤™℮↓≤⌐ ╦╡│№╡╕∑╪ ( 5)⁹ 

 ( ) 

 

─₉ꜟꜝ♩כꜙ♬Ⱳfiכ◌₈2050  
 │↓─ ⌐ ⇔╟℮≤⁸2015 ₈Ɽꜞ ₉⌐⅔™≡⁸ │₈

╩ ⌐ ═ 2ϴ ⌐ ⌐ ↄ ⅎ╢⁹╕√ 1.5ϴ⌐ ⅎ╢╟℮⌂

╩ ∆╢₉↓≤⌐ ⇔╕⇔√⁹√∞⁸ ⌐ ⅛╠ ╕≢⌐ 1ϴ ⇔≡

™╢√╘⁸2ϴ≤™∫≡╙ ╡│ 1ϴ⇔⅛⌂ↄ⁸ ⌐ 1.5ϴ⌂╠ ╡│ 0.5ϴ⇔⅛№╡╕∑╪⁹

™∏╣⌐⇔≡╙⁸ ⌐ ⇔™ ≤™℮↓≤⌐⌂╡╕∆⁹↓─ ╩ ∆╢√╘⌐⁸₈

⌐│⁸ ●☻⌐≈™≡ ≤◦fi◒⌐╟╢ ╩Ᵽꜝfi☻↕∑

╢₉≤™℮ ⅜  ⁹∆≢ꜟꜝ♩כꜙ♬Ⱳfiכ◌⌐↕╕⅜╣↓⁸╡⅔≡∫

 √∞↓─ ≢│⁸2ϴ ⌐ ∆╢√╘⌐│ ⌐ CO2 ♀꜡≤↕╣≡™╕

⇔√⅜⁸ ≢│⁸1.5ϴ⌐ ⅎ╢↓≤⅜ ∞≤™℮ ⅜ ↄ⌂╡⁸∕℮∆╢≤ 2050 ╕

≢⌐♀꜡⌐⇔⌂↑╣┌™↑⌂™≤™℮ ⌐⌂∫≡⅝≡™╢╦↑≢∆⁹ 

 Ɽꜞ ╩ ↑≡ │⁸2016 ─₈ ₉≢⁸ ─ 2ϴ ⌐

⇔≡ 2050 ╕≢⌐ CO2 8 ⁸2030 ⌐│ 2013 26 ≤™℮ ╩

⇔╕∆⁹↕╠⌐∕─ ⁸1.5ϴ ⌐ ∆╢√╘⁸2020 10 ⌐₈2050 ♬Ⱳfiכ◌

⁸ꜟꜝ♩כꜙ ─ ╩ ∆₉≤↕╠⌐ ╡⇔√ ╩ ∆╢↓≤⌐⌂╡╕

⇔√⁹ 

 2021 4 ⌐│⁸▪ⱷꜞ◌⅜Ᵽ▬♦fi ⌐ ╦∫√↓≤╙№∫≡⁸ ╙∕╣⌐

∆╢ ≢⁸₈2030 ⌐ 2013 46 ⁸↕╠⌐ 50 ─ ╖╩ ⇔≡ ₉≤™℮

↓≤╩ ⇔√╦↑≢∆⁹√∞⁸ ⌐ ⇔™ ≢№╡⁸≥℮╛∫≡ ─ ≤

↕∑⌂⅜╠⁸↓─ ⇔™ ╩ ⇔≡™ↄ─⅛⅜ ≤⌂╡╕∆ ( 6)⁹ 
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 ( 6) 

 

 ╕∏ ⌂─│⁸₈ ◄Ⱡꜟ◑⁹∆≢₉כ ⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌∑℮≤⁸₈│≡∫╟⌐

⌂╢⌂╠⁸ ◄Ⱡꜟ◑כ│ ≢│⌂™⅛₉≤⅔∫⇔╚╢ ♩כꜙ♬Ⱳfiכ◌⁹∆╕™╙

ꜝꜟ≢ ⌐◄Ⱡꜟ◑כ╩ ∆╣┌⁸◄Ⱡꜟ◑כ╩≥╣∞↑ ⅔℮≤ CO2 │

♀꜡∞⅛╠⁸≤™℮╦↑≢∆⁹ 

 √∞⁸ │∕℮│ ™╕∑╪⁹ ≢ ⇔ →╕∆⅜⁸↕╕↨╕⌂ ─◄Ⱡꜟ◑כ⌐│

∕╣∙╣ ⅜№╡⁸ ⅜ ⅎ╢≤◖☻♩⅜ ⌡ ⅜╢╙─╙№╡╕∆⁹∕℮∆╢≤⁸

╕∏ ◄Ⱡꜟ◑כ╩ ⇔≡ ℮◄Ⱡꜟ◑כ ╩ →≡⅔⅛⌂↑╣┌⁸ ה ⅜ ╡

√∏⁸ ┼─ │ ⌐ ⇔ↄ⌂∫≡ↄ╢⅛╠≢∆⁹ 

 

⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⌂◄Ⱡꜟ◑כⱵ♇◒☻ 
 ∕─ ≢⁸ ≢ ⌂◄Ⱡꜟ◑כ╩≥℮ ℮⅛╩ ⅎ╢≤⁸ ⌐ │ 3 ≈

⇔⅛№╡╕∑╪⁹₈ ₉⌐∆╢─⅛⁸₈ ◄Ⱡꜟ◑₈≡⇔⧵⁸⅛─╢∆⌐₉כCCS

⅝ ₉⁸≈╕╡ ◄Ⱡꜟ◑כ⌐ CCS≤™℮ CO2╩ ⇔≡ ∆╢≤™℮○ⱪ

◦ꜛfi╩ ↑╢⅛─ 3≈≢∆⁹ 

 √∞⁸↓╣⌐│ ⅜№╡╕∆⁹∕╣⅜₈CCS ⇔ ₉≢∆⁹↓╣│ CO2╩

∑∏⌐ ⌐ ⁸⅜∆≢∏│™⌂╠⌂⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌╠⅛∆≢↑╦∆ ⌂≤↓

╤≢ CO2╩ ∆╢ ╩ ∂≡⁸∕╣≤ ♩כꜙ♬Ⱳfiכ◌≢ꜟ♃כ♩╡╟⌐≥↓╢∆

ꜝꜟ⁸≈╕╡ CO2─ ≤ ╩Ᵽꜝfi☻↕∑╢╦↑≢∆⁹ 

 ∕─ ≈─ ⅜₈ ₉≢∆⁹ │⁸∕─ ≢ ⅛╠ CO2╩ ∫≡ↄ╣╢

─≢⁸ CO2╩ ⇔≡™≡╙⁸↓╣≢○ⱨ☿♇♩⁸◐ꜗfi☿ꜟ▪►♩≢⅝╕∆⁹╕√◖

fi◒ꜞכ♩⌐│╙≤╙≤ CO2╩ ℮ ⅜№╡╕∆⅜⁸╟╡ ⌐ CO2╩ ∆╢

╩ ≈◖fi◒ꜞכ♩╩ ⇔≡ CO2╩ ∆╢₈ ₉≤™℮○ⱪ◦ꜛfi╙№╡╕∆⁹ 

≡⇔≥כ◑ꜟⱣ▬○ⱴ☻╩◄Ⱡ╢№≢ꜟꜝ♩כꜙ♬Ⱳfiכ◌≥╙≥╙⁸⌐╠↕  ↕∑⁸

↕╣√ CO2╩↕╠⌐ ⇔≡ ⌐ ∆╢₈BECCS₉⁸ ⅛╠ ⁸ ⌐ CO2

╩ ╡ ⇔⁸ ⌐ ╘╢₈DACCS₉╙ ─ ≤⌂╢√╘⁸↓╣╙○ⱨ☿♇♩∆╢

⌐⌂╡╕∆⁹ 

 ↓℮™∫√○ⱪ◦ꜛfi⅜№╢─≢⁸ │ CO2╩ ∆╢ ╩ ∫≡╙™™╦↑

≢∆⅜⁸BECCS ╛ DACCS⁸╕√ ⌂ ─ ≈∞∫√ CCS─™∏╣⌐⇔≡╙ CO2
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─ ⅜ ≢∆⁹ ⌐⇔╤ ⌐⇔╤⁸∕─ ⌐╟∫≡ ≢⅝╢ ─ ⅜

╕∫≡ↄ╢√╘⁸∕╣⌐╟∫≡○ⱨ☿♇♩≢⅝╢ ─ ╙ ↕╣╕∆⁹ 

 ∫√◄Ⱡꜟ◑⁸│כ ≤ ◄Ⱡ≢∆⅜⁸ │↔ ─╟℮⌐ ⌐ ≢│

⅜ ↄ№╢√╘⁸ ◄Ⱡ╩ ╛∆↓≤⅜ ≤⌂╡╕∆⁹ 

 √∞⁸ ╒≥╙ ⇔ ⇔ →╕⇔√⅜⁸ ╩ ╛⇔≡™ↄ≤⁸ ◄Ⱡ─ │∞╪∞╪

⅜∫≡⅝╕∆⁹∕℮™℮ ⅛╠⁸≥℮™∫√Ᵽꜝfi☻≢↓─◄Ⱡꜟ◑כ╩ ∫≡™ↄ─⅛╩

ⅎ≡™⅛⌂↑╣┌⁸◖☻♩┌⅛╡ ↄ⌂∫≡⁸ ⅜⅜√⅜√⌐⌂╡⅛⌡╕∑╪⁹ 

 ⇔⅛⇔⁸ ≢│◖☻♩ ⌐ ◄Ⱡ⅜ ↕╣⁸ ─√╘⌐ CCS─ ⅜ ↕╣╢

─≢№╣┌⁸ ─ ◄Ⱡ⁸╙⇔ↄ│ ─ CCS╩ ℮≤™℮ ╙ ⅎ╠╣╕∆⁹

│ ≢№╡⁸ ⅜ ≤≈⌂⅜∫≡™╢╦↑≢│⌂™√╘⁸∕─ │⁸ ╩

─◄Ⱡꜟ◑כ⌐ ⅎ≡ ∫≡ↄ╢↓≤⌐⌂╢≢⇔╞℮⁹∕─ ─ ≈⅜ ≢№╡⁸

⌐ ╩ ⇔√▪fi⸗♬▪≢∆⁹ 

 ◄Ⱡ⅛╠ ╠╣√ fiכꜞ◓₈╩ ₉⁸CCS ⁸≈╕╡ ╩ ↕∑╢

⌐ ∞↑╩ ╡ ⇔⁸CO2│ ⌐ ╘╢≤™℮ⱪ꜡☿☻⅛╠ ╕╣√ ╩₈Ⱪꜟכ

₉≤ ┘╕∆ ( 7)⁹ 

 ( 7) 

 

─ꜟꜝ♩כꜙ♬Ⱳfiכ◌ │  

 ↓↓≢⁸ ꜟꜝ♩כꜙ♬Ⱳfiכ◌─ ┼─ ╩⁸ ⌂ ⅛╠ ≡╖╕⇔╞℮⁹◄

Ⱡꜟ◑₈╩כ ₉≤₈ ₉⌐ ↑≡ ⅎ╢≤⁸ ─╒℮⅜ ⌐│ ╩

╡╛∆™≤ ⅎ╕∆⁹ ─ │⁸ ⅎ┌●☻╛ ⁸ ⌂≥╩⁸ ╛ ⁸

⌂≥─ ≢ ╛⇔≡ √ CO2╩ ∆╢─│ ⇔™─≢⁸╕∏ ╩⇔≡™ↄ≤™

℮─⅜ ≈─○ⱪ◦ꜛfi≤⌂╡╕∆⁹ 

 √∞⁸ ≡⅜ ≢⅝╢╦↑≢│№╡╕∑╪⁹ ⌐ ⅜ ⌂ ≢│⌂⅛⌂⅛ │

⇔™√╘⁸∕─ │ ≢ ⇔√╡⁸ ⱷ♃fi⌐ ⅎ√╡∆╢↓≤⅜ ⅎ╠╣╕∆⁹

╩Ⱳfiכ◌ ⌐ ⇔≡ ⱷ♃fi╩≈ↄ╢↓≤╩ⱷ♃Ⱡכ◦ꜛfi≤ ™╕∆⅜⁸↓─

ⱷ♃fi│ ●☻≤ ∂╟℮⌐ ∆╢↓≤⅜≢⅝╕∆⁹ ∂╟℮⌐⇔≡⁸ ⅛╠≈

ↄ╢⁸●♁ꜞfi╛ ⌐ √ ╙№╡⁸↓╣╠╙ ─ꜟꜝ♩כꜙ♬Ⱳfiכ◌

◄Ⱡꜟ◑כ ≢∆⁹ 

 ∕╣≢╙ ≢⅝⌂™ ⌐ ⇔≡│⁸ ╒≥↔ ⇔√ ≤⅛⁸

BECCS⁸DACCS ≤™∫√ ─ ≢○ⱨ☿♇♩⁸◐ꜗfi☿ꜟ▪►♩∆╢↓≤≢⁸

╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌≡⇔≥ ∆╢≤™℮─⅜ ⌂ ─ ≢∆ ( 8)⁹ 
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( 8) 

 

 │⁸₈2050 ╩₉ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ∆╢√╘─ ⌂ ≤⇔≡⁸2030

46 ≤™℮ ╩ ⇔╕⇔√⁹ ⅛╠ 2050 ─ CO2♀꜡ ╕≢ ╩ ↄ≤⁸

2030 ≢│ 46 ⌐⌂╢≤™℮─⅜↓─ ─ ↑≢∆⁹ 

 √∞⁸ ─ ≢ ℮≤⁸◄Ⱡꜟ◑כ─▬fiⱨꜝ╩≈ↄ╢⌐│⅛⌂╡─ꜞכ♪♃▬ⱶ

⅜ ⌂√╘⁸ ≢ ∆╢╒℮⅜ ⌐ ⇔™≤ ™╕∆─≢⁸ ⌐ ⅝ ⇔√

46 ≤™℮─│ ⌂ ∞≤ ∫≡™√∞↑╣┌™™⅛≤ ™╕∆ ( 9)⁹ 

        

    ( 9) 
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⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌ .2 ↑√ ─ ≤  

2.1. ◄Ⱡꜟ◑⁸כ ⁸ ─ ≤  
 ╙ ╙⁸ ⌐ ╣┌◖☻♩│≥╪≥╪ ⅜∫≡⅔╡⁸╙℮ kWh

⅜ ≤ ∂ↄ╠™─꜠ⱬꜟ⌐⌂∫≡⅝≡™╕∆⁹ ◄Ⱡ⅜∕╣ↄ╠™ ╩

∫≡⅝√≤™℮─│⁸ ⌐ ╕⇔™ ≢∆⁹ 

 ⌐⅔™≡╙⁸ ⁸ ≤╙⌐ ◖☻♩│ ⇔≡⅝╕⇔√⁹√∞⁸kWh

≢ ⌐ ═╢≤⁸ ™≤™℮─⅜ ─ ─ ≢∆⁹ 

 ↓╣│ ≢ ⇔ →╕∆↑╣≥╙⁸↓─◖☻♩ │⁸ ⅎ┌⁸ ╛▪fi⸗♬▪≤™∫√

╩ ℮ ⌐╙⌂∫≡⅝╕∆⁹ ≢ ◄Ⱡ╩ ╙⇔ↄ│▪fi⸗♬▪⁸№╢™│

⌐ ⅎ≡ ⌐ ∫≡ↄ╢╒℮⅜⁸ ─ ™ ◄Ⱡ╩ ⅎ╢─≢ ⌐⌂╢

⅜№╢⅛╠≢∆⁹╙∟╤╪ ≤ ─◖☻♩ ⅜ ╕∫≡ↄ╢≤⁸ ≢ ◄Ⱡ╩

⌐ ∫√╒℮⅜ ⌐⌂╢╦↑≢∆⅜⁸™∏╣⌐⇔≡╙↓─◖☻♩ │⁸ ╩

∆ ≢ ⌐ ⌐⌂╡╕∆ ( 10)⁹ 

 ( 10) 

 ⁸↓─◖☻♩ ╩ ╘╢─│∕℮ ≢│№╡╕∑╪⁹2012 ⅛╠ 18 ⌐⁸ ⅜

≥╣ↄ╠™ ◄Ⱡꜟ◑כ╩ ╛⇔≡⅝√⅛╩ ≡╖╢≤⁸ │ ◄Ⱡꜟ◑

─כ ⅜ ╣≡╢≤™℮ │№╢╙──⁸ ─ Ɑכ☻≤™℮ ≢ ⅎ┌⁸

╩ ∫≡™╢ ≢∆⁹ 

 √╡─ ◄Ⱡ ≢╙ ⌐ │ ≢∆⅜⁸ ⌐⁸∕╣ↄ╠™ │

⅜ ↄ≡ ⅜ ⌂™─≢⁸ ╛ ╩ ≢⅝╢ ∕─╙─⅜ ╠╣≡™

╢≤™℮↓≤⅜ ⅎ╕∆⁹ ⁸ ─ ⌂ ⌐╟∫≡⁸ ╛ ─

⅜ ↓∫≡™╢╟℮⌐⁸ ⅜ ╠╣≡™╢ ≢ ⇔≡ ╩ ╡ ⅞╢≤⁸ ≤─

⅜ ⇔ↄ⌂╢√╘⁸↓─№√╡╩≥℮╛∫≡℮╕ↄ ╡ ™╩≈↑≡™ↄ⅛⅜ ⅝⌂

≤⌂∫≡™╕∆⁹ 

 ╕√⁸ ⅎ┌♪▬♠─ │⁸ ⌂≤↓╤⌐ ╩ ⇔≡™⅝╕∆─≢⁸

⌐ ⅜≢⅝╕∆⅜⁸ ─ ⁸ ⅜™™≤↓╤│ ─ ⌂≥⌐⌂╡╕∆⅛╠⁸

∕╣∞↑ ⅜ ↄ⌂∫≡⇔╕™╕∆⁹∕℮™∫√ ⁸ ─ ╩ ⅎ╕∆≤⁸

─ kWh √╡─ ╩ ≤ ⌐∆╢─│⁸⌂⅛⌂⅛ ⇔™≤ ╢═⅝⅛≤

∫≡™╕∆ ( 11)⁹ 
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 ( 11) 

 ⌐⅔↑╢ ─ │⁸ ─™™ ⁸╙⇔ↄ│ ⁸ ─ ≢∆⁹∕

↓⅛╠⁸ ◄ꜞ▪⌂≥─ ⌐ ╩ ╪≢ↄ╢⌐│⁸ ≢│ ─ ⅜ ╡╕

∑╪⁹↓╣│ ⌂ ≢∆⅜⁸ ⅎ┌⁸ ╩ 45GW ∆╢√╘⌐│⁸

⁸ ◄ꜞ▪⅛╠ ◄ꜞ▪┼─ ─ ∞↑≢ 3.8 4.8 ↄ╠™─ ╩∆╢

⅜№╡╕∆⁹↓─ ⌐│⁸ ╛ꜟⱩכ◔ ⌂≥─ ─╒⅛

⌂≥┼─ ⅜ ≢⁸∕℮™℮♅ꜗfi☻╩ ⅎ≡⁸⇔∫⅛╡ⱦ☺Ⱡ☻╩ ⇔≡™ↄ≤™

℮↓≤╙ ∞≤ ™╕∆⁹ 

 ↓─ │⁸ ⁸ ⌐│ ⌐ ∑↕╣≡⁸╦╣╦╣⅜ ∫≡™⅛⌂

™≤™↑⌂™↓≤⌐⌂╡╕∆─≢⁸↓℮⇔√ ◖☻♩─ ⁸╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌≥

≥℮™℮┤℮⌐Ᵽꜝfi☻╩ ∫≡ ⇔≡™ↄ─⅛≤™℮↓≤╙ ⅎ≡™⅛⌂↑╣┌⌂╡

╕∑╪ ( 12)⁹ 

 ( 12) 

◄Ⱡ╩ ⅛╠ ⅎ╢◄Ⱡꜟ◑כ  
 ─ ⁸ ⅜ ⌐⌂╢≤ ╩ ↓⇔≡⇔╕™╕∆⇔⁸ ⌂⅜╠ ─╒℮

⅜ ⅝ↄ≡ ⅜ ╡⌂ↄ≡╙ ⇔╕∆⁹∕─√╘⁸ ≤ ─Ⱨכ◒≤Ⱳ♩ⱶ─

⅜ⱴ♇♅⇔≡™╢ ⅜№╢╦↑≢∆⁹ ⅎ┌ ╩ ⌐ ⇔≡⇔╕™╕∆≤⁸5

─ ⌂≥│ ⅜ ↕™─⌐ ⅜ ⅝™√╘⁸ ⅜ ⌐⌂∫≡⇔╕™╕∆⁹∕

╣╩ ∆╢√╘⌐│⁸ ⅎ┌⁸5 ─ ⌐ ⇔√ ╩ ⅎ≡ ─ ⌐ ∆↓≤⅜
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⌂╦↑≢∆⅜⁸↓℮⇔√ ─ ⌐╙╕√⁸ ⌐ ⅝ↄ◖☻♩⅜⅛⅛∫≡⅝╕∆⁹ 

 №╢ ⌐ ─ ╩ ⅎ╢ ≤⇔≡│⁸ ⅛╠ ╦╣≡™╢╙─≤⇔≡⁸

⅜ ↕™ ⌐ ≢ ─ ⌐ ╩ ╖ →⁸ ⅜ ⅝ↄ⌂╢≤∕─ ╩

≤⇔≡ ∆╢ ⅜№╡╕∆⁹√∞⁸ ≢│ ⌐ ↄ─ ⅜ ↕╣⁸╙℮

⅜⌂ↄ⌂╡≈≈№╡╕∆⁹╕√⁸ ™ ⌐ ⇔≡│Ᵽ♇♥ꜞ⁸כ ≢ ⅎ╢ ⅜⁸

─ │ ⌂≥⌐ ⇔≡ ⅎ≡™ↄ ⅜№╡╕∆⁹ 

 √∞⁸∕╙∕╙ ╩ ⅎ╢↓≤│ ≤⇔≡ ⌐ ⌐ ⇔™─≢⁸◖☻♩⅜

⅛⅛∫≡⇔╕™╕∆⁹∕─√╘⁸Ᵽ♇♥ꜞכ≢ ─╕╕ ⅎ╢─⅛╙⇔ↄ│ ⌐ ⇔

≡ ⅎ╢─⅛⁸™∏╣╙ ⌐ ≥╢ↄ≡∫⌂⌐כ☺꜡ⱡ◒♥כ◐⌂ ⅎ╠╣╕∆( 13)⁹ 

 ( 13) 

 

─▪ꜞꜝ♩☻כ○⁸│≢  ⌐ ≡™╢⅜ ⇔ ↄ ⅜ ╩

≤ CO2⌐ ⇔⁸CO2│ ≢ ⌐ ╘ ∞↑╩ ⌐ ┬ ╩ ⇔≡™╕∆⁹

≈╕╡⁸Ⱪꜟכ ╩ ≢≈ↄ╡⁸◌כⱲfi♬ꜙכ♩ꜝꜟ╩ ∆╢ⱪ꜡☺▼◒♩≢∆⁹ 

 ╕√⁸ ─ JERA (☺▼ꜝ)│⁸ ⅛╠♀꜡◄Ⱶ♇◦ꜛfi─▪fi⸗♬

▪ ┼─ ╩ ╘≡™╕∆⁹ ⌐ ╩ ⇔≡▪fi⸗♬▪⌐ ⅎ╢≤⁸ ╟╡

⇔╛∆ↄ⁸⇔⅛╙ ≤ ⇔╛∆ↄ⌂╡╕∆⁹ │ ≢∆⅜⁸ ⌐│ ⌐⇔

≡⁸ ꜟꜝ♩כꜙ♬Ⱳfiכ◌⌐ ⇔≡™↓℮≤™℮ ≢∆⁹ 

 ↓℮™∫√ ╛▪fi⸗♬▪⌐ ╦╢ ╙ ≢⁸↓╣╠⌐│ ⌐◘ⱪꜝ▬♅

─fiכ▼ ╛ ⅜ ⌐⌂╢√╘⁸◖☻♩╙⅛⅛╡╕∆⅜⁸ⱦ☺Ⱡ☻ ╙ ⅝ↄ

⅜╢≤ ⅎ╠╣╕∆ ( 14)⁹ 

 ( 14) 
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 ↕╠⌐⁸↕⅝╒≥─ ─ ≤ ─ ⅜ ⇔≡™⌂™≤™℮ ⌐

⇔≡│⁸ ─ ⅜ ─ ≢∆⅜⁸∕╣⌐│⅛⌂╡─◖☻♩⅜⅛⅛╡╕∆⁹∕↓

≢⁸╒≥╒≥⌐ ╩ ⇔⌂⅜╠⁸ ⌐ ™≤↓╤⌐ ⌂≥─

─ ╩ ⅝⁸ ⅛╠∕↓⌐ ╩ ╪≢ ⇔√╒℮⅜⁸ ≤⇔≡◖☻♩⅜

⅜╢ ╙№╢╦↑≢∆⁹ │⁸ ⌐ ™≤↓╤≢ ⅎ┌⁸ ⇔⌂⅜╠

╙∕─╕╕ ≢⅝╕∆─≢⁸ ⌐╙ ╣≡™╕∆⁹ 

 ≥─ ╩≥╣ↄ╠™─ ≢ ╖ ╦∑╢─⅜™™─⅛⁸ ⌐ ∆╢↓≤│ ⇔

™─≢∆⅜⁸∕╣∙╣─ ─ ╛™╤™╤⌂ ─ ≢ ⅎ⁸↕╕↨╕⌂ ╩ ╖

╦∑≡™ↄ↓≤⌐╟∫≡⁸⌂╢═ↄ◖☻♩╩ ⅎ⌂⅜╠⁸◌כⱲfi♬ꜙכ♩ꜝꜟ─ ╩

≈↑≡™ↄ≤™℮↓≤⅜ ∞≤ ∫≡™╕∆ ( 15)⁹ 

 ( 15) 

 ╙℮ ⁸◄Ⱡꜟ◑כ≤⇔≡─ ⌐ CO2╩ ⅝ↄ ∆ ≤⇔≡⁸ ⅜№╡╕

∆⁹ ⅛╠ ╩≈ↄ╢⌐│⁸ ─⧵ↄ∫≡⁸≈╩☻◒כ◖╠⅛ ⌐╟╡ ⇔

√ CO─ ╩ ∆╢ ה ⅜ ╦╣╕∆⁹↓╣│ ⌐ ─™™ ≢∆

╩☻◒כ◖⁸⅜ ℮ CO2─ ╩ ╘╢↓≤│≢⅝╕∑╪⁹∕↓≢⁸↓╣⌐ ╦╢

≤⇔≡⁸ ≢ ∆╢ ⅜ ↕╣≡™╕∆⁹ 

 ≢ ∆╢─│ ⌐ ⇔ↄ⁸ ♅ꜗ꜠fi☺fi◓⌂ ≢│№╡╕∆⅜⁸↓╣╩

⇔⌂↑╣┌ ⅛╠ ╢ ⅝⌂ CO2 ™≥™⌂⅝≢│≥↓╢∆⌐כꜞⱲfiⱨכ◌╩

℮↓≤≢⁸ )∆≢╤↓≥√⇔♩כ♃☻⅜ 16)⁹ 

 ( 16) 
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2.2.CCUS⁸DAC─ ≤  
 ⇔ →≡™╢ CCS(Carbon dioxide  Capture and Storage)│ ה

─ ≢⁸↓╣⌐ ╩ ⅎ√╙─⅜ CCUS(Carbon dioxide  Capture ,Utilization  and 

Storage)≢∆⁹DAC │ Direct Air Capture ─ ≢ ─ CO2╩ ∆╢ ≢∆⁹ 

 CCS│⁸ ⌂≥ ╩ ↕∑╢ ⅛╠ CO2╩ ⇔≡⁸

⌐ ╘╟℮≤™℮╙─≢∆⁹ ≤ ℮≡╙ 1,000m ⅛╠↕╠⌐ ↄ⁸ ⌐ ≡↓⌂™≤

↓╤╩ ╪≢ ⇔╕∆⁹ ⅎ┌ ●☻│⁸◐ꜗ♇ⱪ꜡♇◒≤™℮ ─ ⌐ ⅜

№╡⁸∕↓⌐ ↑ ╪≢ ⌐│ ≡↓⌂™╟℮⌂ ≢ ↕╣≡™╕∆⁹∕↓⅛╠

●☻╩ ⇔√ ⁸ ●☻─ ╦╡⌐ CO2╩ ╘╢≤™℮▬ⱷכ☺≢∆ ( 17)⁹ 

 ( 17) 

 √∞⁸ ∆╢ ⌐⁸╕∏ ⇔⌂™≤™↑╕∑╪⁹ ─ ⌐│↕╕↨╕⌂╙─⅜№

╡╕∆⅜⁸ ⌐ ↕╣≡™╢ │⁸ ⅜ ⌐ ⌐╙ ╡ ╪≢⅔

╡⁸t -CO2 √╡ 4,000 ─◖☻♩≢≢⅝╢╟℮⌐⌂∫≡⅝≡™╕∆⁹↓─╒⅛⌐╙⁸

╛ ≤™∫√™╤™╤⌂ ⅜ ⁸ ↕╣≡™╢≤↓╤≢∆⁹ 

 ⌐ ⅜№╢ ⁸ │ ⌐ ╟ↄ CO2╩ ≢⅝╕∆─≢⁸◖☻♩⅜ ↄ≢⅝

╢ ⅜№╡╕∆⁹√∞⁸ ─ ⅜ ⌐⌂╢√╘⁸ ∕─№√╡─ ⅜ ╘

╠╣≡™╕∆⁹ ⌐│™╤™╤ ⅜№╢≤ ™╕∆─≢⁸ ™≤↓╤≢ ╩↕╣

≡╢ │⁸↓─ ╙ ⌐ ╣≡™√∞↑╣┌≤ ™╕∆ ( 18)⁹ 

 ( 18) 

 ⇔√ CO2─ ≤⇔≡│⁸ ⌐⁸ ╛●☻⅜ ↕╣≡™√≤↓╤⌐⁸

⇔√ ⱳ♥fi◦ꜗꜟ⅜√ↄ↕╪№╢↓≤⌐⌂╡╕∆⁹ ⌐⅔™≡╙⁸√╕√╕ ⁸●

☻│⌂⅛∫√↑╣≥╙ CO2⌂╠ ≢⅝╢≤™℮ │⅛⌂╡ ⇔╕∆⁹ 

↓╣│ ⌐╟∫≡ ™╕∆⅜⁸ ⅝™ ≢│ ─ ⱳ♥fi◦ꜗꜟ│ 150 t ≢

100 №╡╕∆⁹√∞⁸ ⌐ ╢≤⁸ ─ ─ 10 ↄ╠™≤↕╣
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≡™╕∆ ( 19)⁹ 

 ( 19) 

 CCS─ │⁸ ⌐ ╘≡╒╓ ⌐ CO2╩ ∆╢╦↑≢∆⅜⁸ ╩ ⅎ√

CCUS ─ ⌐ ⅜№╡╕∆⁹√∞ │⁸ ─ ⌐╙℮ CO2│ ≡⅝

╕∆─≢ ⅜ ≢∆⁹ 

 ≢│ ⅜ⱷꜞ♇♩⅛≤ ™╕∆≤⁸ ─ ╩ ╘╢↓≤⅜≢⅝╢↓≤≢∆⁹ ◄Ⱡ

≢≈ↄ∫√ │⁸∕─╕╕ ⅔℮≤∆╢≤ ⇔ↄ▬fiⱨꜝ╩≈ↄ╠⌂↑╣┌⌂╡╕∑

╪⁹⇔⅛⇔⁸ ⇔≡⅝√ CO2╩ ∫≡ ⌐∆╣┌⁸ ─ ▬fiⱨꜝ╩ ℮↓≤

⅜≢⅝⁸⇔⅛╙ ⅎ┌⁸♦▫כ♀ꜟ◄fi☺fi⌂≥─ ╩∕─╕╕ כ◌⁸╠⅜⌂⇔

Ⱳfiⱨꜞכ⅜ ≢⅝╢≤™℮╦↑≢∆⁹ 

 ≤⅝≥⅝⁸ ─ ⇔√ CO2╩ ∫≡™╢↑╣≥╙ ∆╢≤╙℮ CO2

⅜ ╢─≢ ≢│⌂™⅛⁸≤⅔∫⇔╚╢ ╙™╕∆⁹⇔⅛⇔⁸ ≤⌂╢ ╩

⌂≥≢ ╣┌⁸ ◄Ⱡꜟ◑כ≢ ≤⅛●♁ꜞfi╩ ⇔≡™╢↓≤⌐⌂╡╕∆⁹ 

 ⌐⅔™≡╙⁸ENEOS ╛♩ꜜ♃⅜⁸ ─ ╩ ╘≡™╢≤ ™≡™╕∆⁹↓

℮⇔≡ ─▬fiⱨꜝ╩ ∆╢≤⅛⁸ ─ ─ ╩ ꜞⱲfiⱨכ◌⁸╠⅜⌂⇔

╩כ ∆╢≤™℮○ⱪ◦ꜛfi╙ ╘≡ ⅎ≡™ↄ ⅜№╢≤™℮↓≤≢∆ ( 20)⁹ 

  ( 20)  

∂↓≤│ ●☻≢╙ ⅎ⁸↓∟╠╙ ◄Ⱡꜟ◑כ╩ ⌐ ⅎ⁸CO2╩ ⇔

≡≈ↄ∫√ ⱷ♃fi─ ⅜ ╘╠╣≡™╕∆⁹ ●☻─▬fiⱨꜝ╩∕─╕╕ ∫≡⁸

⌐כ◑ꜟⱠ◄─כꜞⱲfiⱨכ◌ ╦╢╦↑≢⁸ ●☻ ⌂≥⅜ ╩ ╣
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╘√≤↓╤≢∆ ( 21)⁹ 

 ( 21) 

◖☻♩─ ™DAC⅜ ↕╣╢  
 DAC │⁸ ⅛╠ CO2╩ ∆╢ ≢∆⁹√∞⁸ ⅎ┌ ╩ ℮ ⅛

╠ ≡ↄ╢ ●☻│ CO2 ⅜ ™╦↑≢∆⅜⁸ ─ CO2│ 400ppm ⇔⅛№╡╕

∑╪⁹∕↓╤⅛╠ CO2╩ ⇔≡╙⁸ │◖☻♩ ⌐Ɑ▬⇔⌂™∞╤℮≤ ⅎ╠╣╕∆⁹

⇔⅛⇔⁸ ⌐ ─ ╩♀꜡⌐∆╢─│ ⇔™ ⌐№╢≤∆╣┌⁸↓℮™∫√

╙ ╖ ╦∑╢ ⅜№╢↓≤⅜⁸ ⁸ ⌐╙ ↄ ╦╣ ╘≡™╕∆⁹ 

 ↓─ ≢│⁸ ─ ™ ─ CO2╩ ⇔⌂™≤™↑╕∑╪─≢⁸ ⌐│

⌂◄Ⱡꜟ◑כ⅜ ≢∆⁹∕─√╘ VRE(Variable Renewable Energy ) ΊΊ ⁸

⌂≥─ ─ ◄Ⱡꜟ◑כΊΊ⅜ ⌐ ⇔√ ⁸∕─ ∫√◄Ⱡꜟ◑

╩כ ∫≡⁸ ⅛╠ CO2╩ ⇔≡│≥℮⅛≤™℮ ⅜ ≡⅝≡™╢╦↑≢∆⁹ 

 ◒ꜝ▬ⱶ꞉כ◒☻ ≤™℮☻▬☻─ⱬfi♅ꜗכ │⁸ ⌐ ╩ ⇔⁸ ⌐◒

꜠☺♇♩╩ ╡ ╘≡™╕∆⁹ │╕∞⁸t -CO2 √╡ 7 ↄ╠™≤⅛⌂╡ ≢∆⅜⁸

₁⌐ →≡™ↄ∕℮≢∆⁹↓─ │⁸▪ⱷꜞ◌─ⱬfi♅ꜗכ ╙ ╘ ↄ─ ⅜

⇔⁸ ⌐⅛⌂╡ ⅜ ⇔™ ⌐⌂∫≡™╕∆⁹ ⅎ┌ⱦꜟכ▬╛♠▬◕ה꜡fiהⱴ☻

◒╙∕℮™∫√ⱬfi♅ꜗכ ⌐ ╩⇔≡™╢≤ ╦╣╢╒≥ ↕╣╢ ≢∆⁹ 

 ⌐⅔™≡╙⁸NEDO ≢ ╩ ╘≡⅔╡⁸ ™ ⅛╠ ⌐ CO2╩ ≢⅝

╢ ╩≥℮ ∆╢─⅛⅜ ⌐⌂∫≡ↄ╢≤ ™╕∆⁹ ╙ ╘≡⁸ ⅝⌂ⱦ☺Ⱡ

☻ ⅜№╢≤ ≡™╕∆ ( 22)⁹ 

 ( 22) 
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2.3. ─ ≤  
 │⁸ ⌐│ ⅜ ⇔™≤↓╤─√╘ ⇔ ⌐ ═√™≤ ™╕∆⁹ 

 100 kW ─ ╩ ╢√╘⌐ ⌂ │⁸ ⁸ ≢│ 0.5₩0.6km 2≢∆⁹≤

↓╤⅜ ─ │ 58km 2⁸ │ 214km 2≤ 2 ╙ ™ ⅜ ≤⌂╡╕∆⁹

↓╣⅜ ╒≥↔ ⇔√╟℮⌐⁸ ⁸ ╩ ≢ ⇔╟℮≤ ℮≤⁸╙℮ ⅎ╢

⅜⌂ↄ⌂∫≡⁸ ⅝™ ⅜ ⇔ↄ⌂∫≡⅝≡™╢ ≢╙№╡╕∆⁹ 

 ∕℮™℮ ≢⁸ ⌐ ⇔≡│ ╙ ⅝ↄ⁸∕─ │ ╙╟ↄ ⅛╡╕∆⅜⁸◄Ⱡ

─כ◑ꜟ ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌≥ ⅎ√ ⌐│⁸ │⌂⅛⌂⅛ ⇔⌐ↄ

™ ≤⇔≡⁸○ⱪ◦ꜛfi≤⇔≡│ ∫≡⅔ↄ═⅝∞╤℮≤™℮─⅜⁸ ─ ⌂ ≢

∆⁹√∞ ⁸ ⅜ ⌂─⅛≤™℮↓≤⌐ ⇔≡│⁸ ⅜ ⅝™

⅛≤ ∫≡™╕∆⁹ ╙ ╘≡™╢ ≢∆⅜⁸ ─ ╙№∫≡∕℮℮╕ↄ™

∫≡™⌂™≤™℮─⅜ ≢∆ ( 23)⁹ 

 ( 23) 

 │⁸ ─ ≢│⁸ ⅛╠ 40 ≢ ≤™℮↓≤⌐⌂∫≡⅔╡⁸

⇔≡ ↕╣╣┌⁸ ∞↑ 60 ╕≢─ ⅜≢⅝╕∆⁹ ⌐ ≡─ ⅜ 40 ≢

⌐⌂╡╕∆≤⁸2050 ≢ ≢⅝╢─│ 3 ∞↑≢∆⁹ ⅜ ╩ ╘

√─≢⁸3 ≤™℮↓≤│⌂™⅛╙⇔╣╕∑╪⅜⁸ ⅝ↄ ╢↓≤│ ™№╡╕∑╪⁹ 

 ⌐ ≡ 60 ⅜ ╘╠╣√≤⇔≡╙ 2050 ⌐ 23 ⁸2060 ⌐⌂╢≤ ⌐ ∫

≡ 8 ≤™℮↓≤⌐⌂╡╕∆⁹∕─√╘ 2050 ꜟꜝ♩כꜙ♬Ⱳfiכ◌─ ╕≢│ ≤⅛

≢⅝≡╙⁸ ⌂⅜╠ 2050 ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌╙ ↑≡™ↄ ⅜№╡╕

∆─≢⁸↓╪⌂⌐ ⅜ ╢ ≢ ≢⅝╢─⅛⅜ ≢∆⁹╙∟╤╪ ◄Ⱡꜟ◑

╩כ ∫≡™ↄ─⅜ ∞≤ ™╕∆⅜⁸ ╒≥ ⇔╕⇔√╟℮⌐ ⅜∞╪∞╪⌂ↄ⌂

∫≡™ↄ≤™℮↓≤ ╩ ⅎ╢≤⁸⌂⅛⌂⅛ ╕⇔™≤↓╤≢∆ ( 24)⁹ 

 ( 24) 
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2.4.◄Ⱡ:DX⌐╟╢ ◄Ⱡꜟ◑כ ─ ─  
 ◄Ⱡꜟ◑כ⌐ ⇔≡│⁸ ─ ↕╕╙ ™╤™╤⌂ ╩↕╣≡™╢≤ ™

╕∆⁹∕╣∙╣ ◄Ⱡꜟ◑כ╩ ≢╛∫≡™ↄ↓≤╙ ≢∆⅜⁸∕℮™℮╙─

╩╛╡ ↄ⇔√ ≢⁸↕╠⌐∕─ ⌐ ╘╢ ≤⇔≡⁸DX⁸♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷ

℮™≥fiꜛ◦כ ≢─ ◄Ⱡꜟ◑כ≤™℮↓≤╩⅔ ⇔⇔╕∆⁹ 

 │◄Ⱡꜟ◑⁸│כ ╩ ╢⌐≈╣≡≥╪≥╪꜡☻⅜ ⇔⁸ ⌐ ≢⅝≡™╢─

│↔ↄ╦∏⅛⌐ ⅞╕∑╪⁹ ⇔√┌⅛╡─ ◄Ⱡꜟ◑כ╩ 100 ≤∆╢≤⁸

≢ ⇔√ ─ ◄Ⱡꜟ◑כ│ 90 ↄ╠™⁹↓╣│⁸ ⅛╠●♁ꜞfi╩ ∆╢─

⌐ 10 ↄ╠™꜡☻⅜ ⇔≡™╢⅛╠≢∆⁹ 

 ≢│⁸↓∟╠│ ∆╢ ⌐ ≤⇔≡◄Ⱡꜟ◑⁸≢─∆╕⇔☻꜡╩כ ╡

⇔√ ≢ ⅎ╕∆≤⁸ ◄Ⱡꜟ◑כ│ ≢ 34 ↄ╠™≤⌂╡╕∆⁹ 

 √∞⁸ ◄Ⱡꜟ◑כ≤™℮ ≢│⁸∕─ ⅜ ⇔╕∆⁹ ≢≈ↄ∫√ ─

כ♃כ⸗⁸ │ ⌐ ⅜™™─≢∕↓≢─꜡☻│ ⌐ ↕ↄ⌂╡╕∆⅜⁸ ─

│⁸ ≢ ↕∑╢≤◄fi☺fi⅛╠ ⅜√ↄ↕╪ ≡⅝≡⁸∕↓≢─꜡☻⅜ ⌐

⅝ↄ⌂╢─≢∆⁹ 

 √∞⁸ ⇔ →√™─│∕↓≢│⌂ↄ≡⁸◘כⱦ☻◄Ⱡꜟ◑כ─ ≢∆⁹ │╦╣

╦╣│⁸◄Ⱡꜟ◑כ ∕─╙─⅜ ≢│⌂ↄ⁸ ╛☻ⱦכ◘─ ╩ ╢√╘⌐◄Ⱡꜟ

╩כ◑ ⇔≡™╕∆⁹∕℮™℮ ≢⁸ ⌐☻ⱦכ◘⌐ ⇔√◄Ⱡꜟ◑כ│≥╣ↄ╠

™⌂─⅛╩ ╢≤⁸ ◄Ⱡꜟ◑כ─ 4 5 ⇔⅛ ≢⅝≡™⌂™─≢∆⁹ 

 ⅎ┌⁸ ⅛╡╛∆™ │ ≢∆⅜⁸ ⌐ │⁸ ╢↕⅜ ⌂ ╛

╙ ╠⇔≡™╕∆⁹↓╣│⁸≈↑∫ ⇔⌐⇔≡⅔™√╒℮⅜ ∞⇔⁸╗⇔╤ ╩

ⅎ╢≤◖☻♩⅜ ™≤™℮ ⌂≥⅛╠≢⇔√⁹√∞ ≢│⁸ ⅎ┌ ☿fi◘כ╩

™⁸ ⅜ √ ∞↑ ⅜≈ↄ╟℮⌂ ╖⅜≢⅝╢╟℮⌐⌂∫≡™╕∆⁹≈╕╡⁸♦☺♃

ꜟ ≤™℮ ╩ ─כ◑ꜟⱦ☻◄Ⱡכ◘─↓⁸≡∫ ≢ ◄Ⱡ╩ ╘╠╣╢ ⅜

╕╣≈≈№╢╦↑≢∆ ( 25)⁹ 

 ( 25) 

 ∕℮™℮ ≢ ⁸♀꜡◄Ⱶ♇◦ꜛfiⱦꜟ♦▫fi◓⅜ ╩ ┘≡™╕∆⁹ ◄Ⱡ≤™℮

≢│⁸ ╒≥ ⇔╕⇔√ ☿fi◘כ≢ ⅜ √ ∞↑◄▪◖fi⅜≈ↄ╟℮⌂ ≤⅛⁸

⅜™╢ ⌐◄▪◖fi─ ⅝╩ ⅎ╢≤⅛⁸∕℮™∫√╙─╩♦☺♃ꜟ ⇔≡™ↄ↓≤

⌐╟∫≡◄Ⱡꜟ◑כ ─ ╩ ╘≡™╕∆⁹╕√♀꜡◄Ⱶ♇◦ꜛfiⱦꜟ♦▫fi◓─

│ ◄Ⱡ─ ╙№╡⁸ ⌂≥≢◄Ⱡꜟ◑כ╩≈ↄ╢↓≤⌐╟∫≡⁸ ≢─♀꜡

◄Ⱶ♇◦ꜛfi╩ ⇔≡™╕∆ ( 26)⁹ 
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  ( 26) 

DX⅜╙√╠∆ ≤♅ꜗfi☻ 
 ╕√⁸ ≢ ╢≤⁸↕╕↨╕⌂♦☺♃ꜟ ⌐╟∫≡⁸₈ ⇔√ ⅛╠⁸

┼₉⁸₈ ⅛╠⁸ ┼₉ ╦╡⁸₈◦▼▪ꜞfi◓◄◖ⱡⱵכꜝꜙ◐כ◘⁸כ◄◖ⱡⱵכ╩

∆╢₉ ╙№╡╕∆⁹∕℮™∫√ ⅜ ↓╢ ╩™∟ ↄ ⇔≡⁸∕

℮™℮≤↓╤≢ ╩ ╢ ╖╩≈ↄ∫≡™ↄ≤™℮↓≤╙⁸CO2 ╩⇔⌂⅜╠ ←

≤™℮ ≢ ⅛≤ ∫≡™╢≤↓╤≢∆ ( 27)⁹ 

 

 ( 27) 

 

 ⅎ┌⁸ ⌐╦╣╦╣│⁸ ╛◌ⱷꜝ⁸TV⁸ꜝ☺◌☿⁸Ɽ♁◖fi⌂≥↕╕↨╕⌂

⌐╟∫≡ ⌂ ╠⇔╩ ⌐ ╣⁸∕╣╠╩≈ↄ∫≡ ╢↓≤⅜ⱦ☺Ⱡ☻⌐⌂∫≡

⅝√╦↑≢∆⅜⁸ ≢│⁸∕─╒≤╪≥─ ⅜☻ⱴכ♩ⱨ◊fi─ ≈─Ⱳ♃fi≢ ≢

⅝╢╟℮⌐⌂∫≡™╕∆⁹ 
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 ↓╣╠─ ╩ ⇔╕∆≤ ∆╢ │ 449W⁸ ≢╙ 72W≤⌂╡⁸

↓╣╠─ ╩≈ↄ╢√╘⌐ ↕╣√◄Ⱡꜟ◑כ│ 1,706kWh ⌐ ╡╕∆⁹ ⁸☻ⱴ

╠⌂ⱨ◊fi♩כ ⅜ 5W ≢ ⅜ 2.5W⁸ ─◄Ⱡꜟ◑כ ╙ 75kWh

≢ ╗╦↑≢∆⁹↓℮™∫√ ⌐╟∫≡⁸ ℮ ╙ ╡╕∆⅜⁸ ╩≈ↄ╢√╘⌐

℮◄Ⱡꜟ◑כ╙ ⅝ↄ ╦╢ ⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌╙╠╣↓⁸╘√╢№⅜ ╦╢

ⱦ☺Ⱡ☻ ≤⇔≡⇔∫⅛╡ ⅎ≡™ↄ≤™℮↓≤⅜ ⅛≤ ™╕∆ ( 28)⁹ 

 ( 28) 

 ≢│⁸↔ ⅛≤ ™╕∆⅜⁸CASE(Connected⁸Autonomous⁸Services

Shared⁸Electric )≤™℮ ⅝⅜ ╪≢⅝≡™╕∆⁹ 

 ∕╙∕╙ ─ │ 4 5 ↄ╠™⇔⅛⌂™≤ ╦╣≡⅔╡⁸ ™◖☻♩╩ ∫

≡ ⌐☺כ꜠●⌐ ™≡™╢≤™℮ ╙№╡╕∆⁹√∞⁸╙∟╤╪ ≤™℮─│

⅜№╡⁸ ™ ⌐ ╩ ∂╢⅛╠↓∕⁸ ⇔≡ ╦⌂™ ╩ ⇔≡™╢╦↑

≢∆⅜⁸ ⌐⌂∫≡⇔╕ⅎ┌⁸™≈≢╙ ⅝⌂ ⌐ ⅝⌂ ╩☻ⱴכ♩ⱨ◊fi≢

┘ ∆↓≤⅜ ⌐⌂╡╕∆⁹ 

 ∕℮⌂╢≤⁸ ─ ╛☻ⱳכ◌♠כ⌂≥╩ ⅝⁸ ╩ ⌐ ∆╢√╘─ ∞

≤ ⅎ╢ ↄ─ │⁸╦↨╦↨ ⇔⌂™≤™℮ ⅜ ⅎ╢↓≤⌐⌂╡╕∆⁹ ⁸꜡ כ

◌ꜟ≢ ╛ ⅜ ⌂™≤↓╤ ─ ≢│⁸ ⅜▪▼◦כ◌⌐ ╖⁸ ─ ⅜

⌐ ⅜∫≡ↄ╢╦↑≢∆⁹ 

 ⅎ┌ ─ ⅜ 4 5 ⅛╠ 20 ⌐ ⅜╣┌⁸ ─ │ 4 ─ 1≤⅛⁸5 ─ 1≢

™™≤™℮↓≤⌐⌂∫≡⅝╕∆⁹∕℮⌂╢≤ ⅜ ╣⌂ↄ⌂╢─≢⁸ⱦ☺Ⱡ☻ ─

≤⇔≡ ⅝⌂ ╩ ≈ ⅜№╢≢⇔╞℮⁹√∞ ─ │⁸ ─

≤⇔≡ ↑╠╣⌂™ ╣≢∆⅛╠⁸∕℮™∫√ ≢≥℮ ™≢™ↄ─⅛⁹╙⇔ↄ│ ⇔

™ ◦☻♥ⱶ╩≥℮ⱦ☺Ⱡ☻⌐ ╡ ╗⅛╩ ⅎ≡™ↄ ⅜№╡╕∆⁹ 

 ↕╠⌐ V2G(Vehicle to Grid )≢⁸ ╩ ⌐ ∆╣┌⁸ ─Ᵽ♇

╩כꜞ♥ ─ ≤⇔≡ ℮↓≤⅜≢⅝⁸ ─ ™ ◄Ⱡꜟ◑כ─

⅜ ™ ⌐│Ᵽ♇♥ꜞכ⌐ ⇔⁸ ⅜ ™ ⌐ ┼ ∆╢

↓≤⅜ ⌐⌂╡╕∆⁹ 

 ∕⇔≡⁸ ─ ≢ ─ ⅜ ↄ⌂╣┌⁸ ╙ ╠⌂ↄ⌂╡⁸

∕↓⌐ ↕╣≡™╢☿ⱷfi♩╛ ⅜ ╢─│╙∟╤╪⁸ ─ ⅜ ╢↓≤≢⁸∕╣⌐

╦╣≡™╢ ╛ⱪꜝ☻♅♇◒─ ╙ ╡⁸∕╣╠⌐╟∫≡ ⌐ CO2⅜ ∫≡ↄ╢

╙№╢╦↑≢∆⁹ ╡ ⇔⌐⌂╡╕∆⅜⁸ⱦ☺Ⱡ☻╩ ℮ ╙№╣┌ ⇔™ⱦ☺Ⱡ☻─

≢╙№╢╦↑≢∆⅛╠⁸∕℮™∫√ ⅝⌐⁸™∟ ↄ ⇔≡™ↄ≤™℮↓≤╙ ⌐

⌂╢≤ ⅎ╠╣╕∆ ( 29)⁹ 
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 ( 29) 

▪Ɽ꜠ꜟ⁸ ⁸3Dⱪꜞfi♥▫fi◓ 
 ∕─ ▪Ɽ꜠ꜟ≢╙⁸ ─ 50 │ ╦╣∏⌐ ─╕╕ ↕╣≡™╢≤ ╦╣≡™╕

∆⇔⁸ ─ ⌐│ ⌐ ─ ™ ⅜√ↄ↕╪№╡╕∆⁹↓╣╕≢│ ─

╖╩≈ↄ∫≡◖☻♩╩ →≡⅝√╦↑≢∆⅜⁸ │♦☺♃ꜟ ⌐╟∫≡⁸ ≢∕

─ ⌐ ∫√╙─╩∆┌╛ↄ≈ↄ╢╟℮⌂ ╖╙ ╕╣≡⅝╕⇔√⁹∕℮⇔╕∆≤⁸↓╣

╕≢♦Ɽ⁸≢♩כ ⌐≈ↄ∫√╙─╩ ⌐ ⇔≡⁸ │∕─ ⅛╠ ⌐∕↓∕↓

™∕℮⌂╙─╩ ┬⇔⅛№╡╕∑╪≢⇔√⅜⁸e◖ⱴכ☻≢ ⌐ ∫√╙─╩Ⱨfiⱳ▬

fi♩≢ ℮≤™℮╟℮⌂ ⅜ ≡ↄ╢ ⅜№╢╦↑≢∆⁹ 

 ∕℮⌂╣┌⁸ ⅎ┌♦Ɽכ♩≢ ₁ ↕╣╢◄Ⱡꜟ◑⁸כ♦Ɽכ♩╩≈ↄ╢√╘⌐

↕╣╢◄Ⱡꜟ◑כ⅜ ∫≡™⅝⁸ ─ ╩ ╠∆↓≤⅛≢⅝╢ ╙№╡╕∆ ( 30)⁹                

       ( 30) 

≢╙ ≢∆⁹ ◦☻♥ⱶ≢ ↕╣╢ ●☻│⁸ ─ 30 ↄ╠™∞≤

╦╣≡™╕∆⁹╙∟╤╪╦╣╦╣│╙─╩ ═⌂™≤ ⅝≡™↑⌂™╦↑≢∆⅜⁸ ⁸

≢│ ─ 3 ─ 1ↄ╠™│ ↕╣≡™╢─⅜ ≢∆⁹AI ≤⅛ ICT ⌂≥⌐╟

╢♦☺♃ꜟ ⌐╟∫≡ ⅜⇔∫⅛╡≢⅝╢╟℮⌐⌂∫≡ↄ╢≤⁸ ─꜡☻⅜

╡⁸∕╣⌐ ∫≡ ∆╢☻Ɑכ☻╙ ⌂ↄ≡ ╗≤⅛⁸ ⌐⅛⅛╢◄Ⱡꜟ◑כ╙ ∫

≡ↄ╢↓≤⅜ ⅎ╠╣╕∆⁹ 

─ꜟ♃☺♦ⱳ▬fi♩≤⇔≡│⁸כ◐  ╩ ⇔⁸∕─ ╩ ↑ ╦∑╢↓≤≢ ⇔™

ⱦ☺Ⱡ☻ ╩ ╖ ⇔≡™ↄ≤™℮↓≤⅜ ∞≤ ∫≡™╕∆ ( 31)⁹ 
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 ( 31) 

 │ 3Dⱪꜞfi♥▫fi◓≢∆⁹↓╣╕≢│ ╩≈ↄ∫≡ ⇔⁸∕↓⅛╠ ⌂

╩ ╡ ≤⇔≡⸗ⱡ╩≈ↄ∫≡™√╦↑≢∆⅜⁸3D ⱪꜞfi♥▫fi◓⌂╠ ⌂ ╩

⌐ ≢⅝≡⇔╕™╕∆⁹╕√ 3D ⱪꜞfi♥▫fi◓⌂╠⁸ ∂ ≢╙ ™ ╩ ≢⅝

╢ ⅜№╢≤ ╦╣≡™╕∆⁹∕℮∆╢≤⁸ ≢─ CO2╩ ╠∑╢∞↑≢⌂ↄ⁸

⌐☼כ♬─╣∙╣⧵ ╦∑√ ⅜≢⅝╢↓≤⅛╠⁸ ⁸ ╩ ↑╢↓≤

⅜≢⅝╢ ╙ ≡⅝≡™╢╦↑≢∆⁹ 

 №╢ ─ ≢│⁸3D ⱪꜞfi♥▫fi◓⅜ ≢ ∆╣┌⁸ ⌂™ ≢╙ 5₩6 ⁸

ↄ ╙╣┌ 23₩27 ↄ╠™◄Ⱡꜟ◑כ ╩ ╠∆↓≤⅜≢⅝╢≤↕╣≡™╕∆⁹

⌐↓─ ╩ ╗≤⁸ ⇔ ╡ ⅞≢│⌂™⅛≤╙ ∂╕∆⅜⁸ │™╤™╤

№╢─≢⇔╞℮⁹3Dⱪꜞfi♥▫fi◓│⁸╙℮ ⌐ ≢│™╤™╤ ╡ ╖⅜ ╕∫≡⅔

╡⁸ │ ⇔ ╣≡™╢ ∂⅜№╡╕∆─≢⁸ ─ ⌐↓╣╩ ≢⅝╢ ⅜№

╢─⅛⁸−└ ⇔ ⌐ ™≡™√∞↑╣┌≤ ™╕∆⁹ 

 ↓─ 3D ⱪꜞfi♥▫fi◓⌐╟∫≡ CO2⅜ ╡⁸╕√™╤™╤⌂ ─ ╙ ∫≡⁸

≤⇔≡ SDGs⌐≈⌂⅜╢ ╙ ⅎ≡ↄ╢⅛╙⇔╣╕∑╪ ( 32)⁹ 

 ( 32) 
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2.5. ─  
 ↓↓≢│⁸ ─ ≤™℮↓≤≢⁸ ⇔ ─ ╩⇔≡™⅝╕∆⁹ 

 ⌐ ╦╣≡™╢ CO2⁸ ●☻ ─◌►fi♩ ⌐₈GHG ⱪ꜡♩◖ꜟ₉⅜

№╡╕∆⁹↓─ⱪ꜡♩◖ꜟ≢│⁸₈Scope1₉= ⁸₈Scope2₉= ⁸₈Scope3₉

=∕─ ─ ─ 3≈─ⱨ▼כ☼≢◌►fi♩⇔╕∆⁹ 

 ╕∏ Scope1│⁸ ╠─ ⌐⅔™≡⁸ ≢ ⇔≡™╢ CO2╩◌►fi♩⇔

√╙─≤⌂╡╕∆⁹↓╣╩ ∆╢ ≤⇔≡│⁸ ◄Ⱡ╩ ∆╢↓≤⌐╟∫≡ ⌐

─ ╩ ╠⇔√╡⁸ ⅎ┌ ◄Ⱡꜟ◑כ ⅜ ™◖☺▼Ⱡ╩ ⇔≡ CO2╩

⇔√╡∆╢↓≤⅜ ⅎ╠╣╕∆⁹╙∟╤╪◖☻♩⅜ ⅜╢ ⅜№╡╕∆─≢⁸∕─

─ ⌐ ∂≡ ⅎ≡™ↄ↓≤│ ≢∆⁹ 

 Scope2│⁸ ⅎ┌ ─ ≤™∫√╟℮⌂ ⌂ ≤⌂╡╕∆⁹ ─

≢│ CO2│ ⇔╕∑╪⅜⁸ ╩≈ↄ╢≤↓╤≢ CO2╩ ⇔╕∆─≢⁸⌂╢═ↄ

⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸ ™ ╩∆╢↓≤⅜ ≢∆⁹╙℮ ≈⁸₈○

ⱨ◘▬♩◖כⱳ꜠כ♩ PPA₉≤™∫≡⁸ ⌐ ⅛╠ ◄Ⱡꜟ◑כ╩ ℮↓≤≢⁸

─ ⁸ ╩ ╢ ╙№╡╕∆⁹↓∟╠╙ ⌂⅜╠⁸ ─ ⅜ ⅜

╢≤™℮─⅜ ≢∆─≢⁸≥℮™℮♃▬Ⱶfi◓≢ ╩ ╢⅛⅜ ⌂ ⅛≤

∫≡™╕∆⁹ 

 Scope3≤⇔≡│⁸╕∏ ─ ≢│⁸ ⌐⅔™≡ ─ ™ ╩ ⇔≡™

ↄ≤™℮─⅜ ≈≢∆⁹∕─ ⁸ ╩ ∆╢⌂≥ ─ ⌐⅛⅛╢ CO2╩

╠∆↓≤╙ ≈─ ≢∆⇔⁸ ⅝ ⌂≥™╤™╤⌂ ⅜№╡╕∆⁹ 

 ─ ≤™℮ ≢│⁸ ☻ⱦכ◘⁸ ─ ⁸ ─ ╡ ╖

≤™℮↓≤⅜ →╠╣╕∆⁹↓╣│⌂⅛⌂⅛ ™≡™√∞↑⌂™↓≤≢│№╡╕∆⅜⁸

ⅎ┌◑▪ ≈≤∫≡╙⁸ ─™™◑▪╩ ∆╢↓≤≢ CO2╩ ⌐ ╠⇔≡™↑╢

⅜№╡╕∆⁹∕℮™∫√ ╩ ╘√ ≢⁸ │≥↓≢ ⅜≢⅝╢─⅛⁸−└

ⅎ≡™∫≡™√∞⅝√™≤ ™╕∆ ( 33)⁹ 

 ( 33) 

 

3. ⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌2050─ ↑√◦♫ꜞ○  
 ↓↓≢│⁸ 6 ◄Ⱡꜟ◑כ (2021 10 22 )⌐ ↑≡ ╩ ∫

√◦♫ꜞ○─ ╩ ⌐↔ ⇔╕∆⁹ 
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 ╩ ╘√ ─◖☻♩│⁸ ─ ⌐ ⇔≡ 45 ↄ╠™╩

ⅎ╢≤⁸ ⌐ ⅜∫≡⅝╕∆⁹↓╣│⁸ ╩ ╛⇔≡™ↄ≤⁸ ─ ─™™

⌐ ⅜ ╩ ⅝ↄ ⅎ≡⇔╕™⁸∕╣╩Ᵽ♇♥ꜞכ╛ ⇔√ ≢ ⅎ╢√╘

⌐◖☻♩⅜⅛⅛∫≡⇔╕℮⅛╠≢∆⁹⇔⅛╙∕╣│⁸1 ⌂╦↑≢│⌂ↄ⁸

∞↑≢№∫≡╙⁸∕─√╘⌐ ╩ ⇔⌂™≤™↑⌂™─≢⁸ ⅜ ⌐ ⇔

≡⁸ ⅜ ⌐ ⅜∫≡ↄ╢↓≤⅜ ≢∆⁹ ∂↓≤│ ⌐╙ ⅎ╢√╘⁸ ≤

─Ᵽꜝfi☻╩ ╡⌂⅜╠⁸≥℮╛∫≡ ─◖☻♩╩ ⇔≡™ↄ─⅛≤™℮↓≤⅜⁸

⁸ ─ ⌐⅔™≡│ ⌐ ⌐⌂∫≡⅝╕∆⁹ 

 √∞ ⌐ ™╕∆≤⁸ ─◖☻♩╩≥℮╛∫≡ →╢─⅛⁸ ─◖☻♩╩≥℮╛∫

≡ →╢─⅛≤™℮≤↓╤⅜ⱦ☺Ⱡ☻♅ꜗfi☻≢╙№╢╦↑≢∆ ( 34)⁹ 

( 34) 

ꜟꜝ♩כꜙ♬Ⱳfiכ◌2050 ─◦♫ꜞ○ 
 2050 ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ∆╢√╘⌐⁸ │⁸ ─ ≤⇔≡ ◄Ⱡ⅜

5₩6 ⁸ │ CCS≤ ╦∑≡ 3₩4 ⁸∕⇔≡ ⁸▪fi⸗♬▪ ╩ 1 ≤™℮

╩⅔⅔╟∕─ ≤⇔≡ ⇔≡™╕∆ ( 35)⁹ 

( 35) 


