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 1 ─ COϒ ─  

ה ה  

  

 ─  

─  

─ ⌐│ COϒ ⌂≥─ ●☻≤ ┌╣╢ ⅜╦∏⅛⌐ ╕

╣≡™╕∆⁹↓╣╠─ │ ╩ ⇔⁸ ┘ ∆╢ ⅜№╢√╘⁸ ≢

╘╠╣√ ─ ⅛╠ ─ ⌐ ⅛℮ ─ ↄ⅜⁸ ≤⇔≡ ⌐ ↕╣⁸

┘ ─ ⌐ ∫≡ ─ ─ ╩ ╘╕∆⁹↓╣╩ ≤ ┘⁸↓

─ ╖⌐╟∫≡ ⅜ ─ ⌐ ⇔√ ⌐ √╣≡™╕∆⁹ 

≤↓╤⅜⁸18 ─ ⁸ ●☻ ⅜ ⌐ ⇔≡⅔╡⁸↓─

√╘⌐ ⅜ ╕∫≡ ─ ⅜ ⇔≡™╢↓≤⅜╦⅛∫≡⅝╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2014 ⌐ ╡╕≤╘╠╣√₈ ⌐ ∆╢ ⱤⱠꜟ

₉⌐╟╢≤⁸ ◦☻♥ⱶ─ ⌐│ ℮ ⅜⌂ↄ⁸1950 ⁸ ↕

╣√ ─ ↄ│ ⅛╠ ⌐╦√╡ ─⌂™╙─≢№╢≤↕╣≡™╕∆⁹

╕√⁸ ≢│⁸ │ ≡─ ≤ ⌐╦√╡⁸ ┘ ⌐

╩ ⅎ≡⅔╡⁸ ●☻─ ⌂ ⌐╟╡⁸ ₁╛ ⌐≤∫≡ ≢

⌐╦√╢ ⌂ ╩ ∂╢ ⅜ ╕╢↓≤⌂≥⅜ ↕╣≡™╕∆⁹ 

 

2018 10 ⌐ ↕╣√₈1.5ϴ β1₉⌐⅔™≡⁸ ─ ─ ⅜⁸

⌐ ═≡ ⌐ ϴ ⇔≡™╢↓≤╩ ∆╢≤≤╙⌐⁸ ⅜

₈ ϴ₉≤₈1.5ϴ₉─ ╩ ═╢≤⁸ ⅜ ↑╢ ⁸ ─ ≤

─ ⁸ ⁸ ⁸ ┘ ⌐ ∆╢ ─ꜞ☻◒⌂≥⁸

₈ ϴ₉─ ⅜╟╡ ⅜ ⅝ↄ⌂╢↓≤╩ ⇔╕⇔√⁹ 

 

                         
β1 ₈1.5ϴ─ ─ ┼─ ⌂ ─ ⁸ ⌂ ┘ ┼─ ─

⌐⅔↑╢⁸ ─ ⅛╠1.5ϴ─ ⌐╟╢ ┘ ∆╢ ≢─ ●☻

GHG ⌐ ∆╢ IPCC ₉ 

 2 ─  

ⱱכⱶⱭכ☺ 
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2019 8 ⌐│⁸₈ β2₉⅜ ↕╣⁸ ⌐╟╢ ─№╡

⅜ ╩↕╠⌐ ↕∑⁸ ⅜⁸ ⇔™ ╛ ⁸ ┌≈⁸ ⌂≥─

⌐╟∫≡ ╩╟╡ ↕∑℮╢≤ ⇔≡™╕∆⁹╕√⁸1.5ϴ ─

≢№∫≡╙⁸ ╛ ⁸ ─ ⁸ ─ ─ꜞ☻◒╩ ╘⁸

⌐╟∫≡│ ╩ ™╠╣√╡⁸ ─ ╛ ⌐≈⌂⅜╢⅔∕╣⅜№╢≤

⇔≡™╕∆⁹ 

 

9 ⌐ ↕╣√₈ ה β3₉≢│⁸ ⅜ ⌐ ∆╢

≤≤╙⌐⁸ ─ ⅜ 20 ─ 2.5 ─ ≢ ╪≢⅔╡⁸↓╣⌐

≤ ─ ⅜ ⅝ↄ ⇔≡™╢≤ ⇔≡™╕∆⁹╕√ ⁸ ╩≤╠

⌂⅛∫√ ⁸ ╕≢⌐ ⌐╦√╢ ─Ᵽ▬○ⱴ☻│ 15

⇔⁸ ─ ─ 20 90 ⅜ ∆╢≤⇔≡™╕∆⁹ 

 

₁─ ≤ ≤─ ╩ ╠⅛⌐∆╢↓≤│ ≢│№╡╕∑╪⅜⁸

≢│⁸ ≢ ╛Ɫꜞ◔כfi ⁸ ⌂≥⁸ ⅜↓╣

╕≢ ⇔√↓≤⅜⌂™╟℮⌂ ─ ⌐ ⇔≡⅔╡⁸ ⅜ ─

─ ≢№╢≤─ ⅜ ⅜∫≡™╕∆⁹╕√⁸ ●☻─ ╩ ╠⇔⁸

⌐╟╢ ╩ ∆╢₈ ₉⌐ ⅎ≡⁸↓╣⅛╠─ │⁸ ⌐ ↓

╡≈≈№╢ ─ ┼─₈ ₉─ ⅜ ╕∫≡™╕∆⁹ 

 

⌂  

2015 12 ⁸ⱨꜝfi☻הⱤꜞ≢ ↕╣√ 21

COP21⌐⅔™≡⁸2020 ─ ─ √⌂ ╖≤⇔≡₈Ɽꜞ ₉

⅜ ↕╣⁸ ≡─ ₁⅜⁸ ⌂ ●☻ ⌐ ╡ ∆↓≤≤⌂╡╕⇔

√⁹↓╣│⁸1997 ⌐ COP ⌐≡ ↕╣√

₈ ₉ ─ ⌂ ╖≤ ⅎ╕∆⁹ 

Ɽꜞ ⌐⅔™≡│⁸ ─ ─ ╩ ϴ╟╡╙ ⌐

ⅎ╢≤─ ┘ 1.5ϴ⌐ ⅎ╢ ─ ╛⁸↓─ ╩ ∆╢√╘⌐

─ ●☻─ ⌂ ≤ ╩ ↕∑╢╟℮⁸ ─ ╩ ⌐Ⱨכ◒

▪►♩⇔⁸∕─ ⌐ ∆╢↓≤⅜ ⌂ ≤⇔≡ ↕╣╕⇔√⁹ 

↓─ ─ ⌐╟╡⁸ ה ≤™

℮ ╩ ⅎ√ ≡─ ─ ⁸ ●

☻─ ─ ↔≤─ ה ⁸

ⱪ꜡☿☻╛ ─ ⅜ √⌂ ╖⌐

↕╣⁸ │ ⌐ כ♥☻™⇔

☺⌐ ╡╕⇔√⁹ 

2016 ⌐ ≢ ↕╣√₈ ◘

Ⱶ♇♩₉≢│⁸Ɽꜞ ─ ⌂ ⌐ ↑

≡ ⅜ ⇔≡ ╡ ╗═⅝≤─ ⅜⁸₈

₉⌐ ╡ ╕╣╕⇔√⁹ 

                         
β2 ₈ ≤ ⁸ ⁸ ─ ⁸ ⌂ ⁸ ┘

⌐⅔↑╢ ●☻ⱨꜝ♇◒☻⌐ ∆╢ IPCC ₉ 
β3 ₈ ∆╢ ≢─ ה ⌐ ∆╢ IPCC ₉ 

◘Ⱶ♇♩ 

5☿♇◦ꜛfi₈ ⁸◄Ⱡꜟ◑₉כ  
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Ɽꜞ │⁸2016 ⌐ ≢ ⅜ ⅛╣√ ⁸ ⌐ ⅜ ╖⁸

11 ⌐ ⇔⁸2020 ⅛╠ ⅜ ↕╣╕⇔√⁹ 

Ɽꜞ ─ ╩♩כ♃☻ ⌐ ⅎ√ 2019 ⌐│₈ ◘Ⱶ♇♩

≢◒כꜜכꜙ♬⅜2019₉ ↕╣⁸ ↄ 12 2 ⅛╠ 15 ╕≢₈

25 COP25₉⅜☻Ɑ▬fiⱴ♪ꜞכ♪≢ ↕╣⁸∕─ ≢☻Ⱨכ♅

╩ ─fi♦כ▼►☻√∫ ─╪↕ꜞfiⱬ▲♩ה♃꜠◓ ⅜ ↕╣╢⌂≥⁸

─ ╩ ⅝ ╪∞ ╩ ╘╢ ─ ╕╡⅜ ⇔≡™╕∆⁹ 

 

╕√⁸2015 9 ה◒כꜜכꜙ♬⁸⌐ ≢ ↕╣√ ◘Ⱶ♇♩≢₈

⌂ ─√╘─ 2030▪☺▼fi♄₉⅜ ↕╣╕⇔√⁹↓─ ╩⌂∆₈ ⌂

₉ Sustainable Development Goals │⁸ ╩ ╗

─ 2030 ⌐ ↑√ ≤⇔≡⁸17─ ≤ ⁸╡⌂╠⅛♩♇◕כ♃─169 ─

₈ ≤⇔≡ ╡ ↕⌂™₉↓≤╩ ∫≡™╕∆⁹ ╛ ⁸▬ⱡⱬ

fi⁸ꜛ◦כ ⌂ ⁸ ≤ ⌂≥─ 17─ │⁸№╢ ╩ ∆╢√╘⌐

│⁸╗⇔╤ ─ ≤ ↄ ≠↑╠╣╢ ⌐╙ ╡ ╕⌡┌⌂╠⌂™↓≤⅜ ™≤

™℮ ≢⁸ │ ≡ ≤™ⅎ╕∆⁹ 

 

│⁸ ⅝ ⅝ ⌂ ╩ ™⁸Ɽꜞ ─ 2016 ─ ≤™℮ ⌐ ↑≡ ╡ ╖

≈≈⁸ ─ ⌂ ╡ ─ ⁸ ╕√│ ╩ ╢╟℮ ⌂ ╩≤╢↓≤⌐◖Ⱶ♇

♩∆╢≤≤╙⌐⁸ ≡─ ⌐ ⇔⁸ ─ ╩ ╘╢⁹ 

₁│⁸↕╠⌂╢ ╩ ─ ≤≤╙⌐ ⇔≈≈⁸ ⅜ ∆╢ ╩⁸ ⌐

╩╙∫≡⁸⅛≈⁸ ⌐ ∆╢↓≤≢ ∆╢↓≤⌐◖Ⱶ♇♩∆╢⁹╕√⁸ ₁│⁸ ↔≤⌐

⌂ꜟⱣכ꜡◓℮ ─ ⌂ ⌐ ⌐ ∆╢↓≤⌐◖Ⱶ♇♩∆╢⁹ ₁│⁸2020

─ ⌐ ∫≡ ┌─ ●☻ ─√╘─ ╩ ⇔⁸

∆╢↓≤⌐◖Ⱶ♇♩∆╢⁹ 
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─  

Ɽꜞ ╩┤╕ⅎ⁸2016 ⌐ ⅜ ↕╣╕⇔√⁹↓─

≢│⁸ ⅜ ─ ●☻ ⌐≈™≡⁸ ≤⇔≡⁸2030 ⌐⅔™≡

2013 26 ─ ⌐∆╢≤≤╙⌐⁸ ≤⇔≡⁸2050 ╕≢⌐ 80 ─

╩╘↨∆↓≤≤↕╣╕⇔√⁹↓─╟℮⌂ ⌂ ⌐ ↑⁸ ─

ה ⌂≥▬ⱡⱬכ◦ꜛfi⌐╟╢ ╩ ⌐ ∆╢≤≤╙⌐⁸ ╩ ⇔⁸

╩ ╘⁸ ⌐ ↄ ╩ ╘≈≈⁸ ⁸ ⌂ ─ ≢ ⌂

╩╘↨∆↓≤≤↕╣≡™╕∆⁹ 

╕√⁸2019 ⌐│⁸Ɽꜞ ≢ ≡─ ⌐ ⅜ ╘╠╣≡™╢

⌐ ∆╢ ≤⇔≡⁸₈Ɽꜞ ⌐ ≠ↄ ≤⇔≡─ ₉╩ ⇔╕⇔

√⁹↓─ ≢│⁸₈ ─≢⅝╢∞↑ ⌐ ●☻ ♀꜡─ₐ

ₑ╩ ₉∆╢≤™℮ ╩ →≡™╕∆⁹ 

≢⁸ ה ─ ╛ ⌐╟╢ ─ ⌂≥⁸

─ │⁸ ↕╠⌐ ∆╢⅔∕╣⅜№╢↓≤⅛╠⁸2018 12 ⌐

╩ ⇔⁸ ⌐╟╢ ─ ה ≢№╢₈ ₉╩ ⌐

↑╕⇔√⁹ ─ 2018 11 ⌐│₈ ₉╩ ⇔≡⅔╡⁸

≤ ╩ ≤⇔≡ ╩ ⇔≡™╕∆⁹ 

 

2018 4 ⌐ ⇔√ ≢│⁸ ─ ⅎ ╙ ⇔⁸

⁸ ⁸ ─ ╩ ∆╢↓≤≢⁸ ⌐╦√∫≡ ─ ™ ╩╙√

╠∆₈ √⌂ ₉⌐≈⌂→╢↓≤╩╘↨⇔≡™╕∆⁹╕√⁸ ─ ╩ ⌐

∆╢₈ ₉─ ⅎ ╩ √⌐ ⇔⁸ ⅜ ה ─ ╩

⇔≈≈⁸ ─ ⌐ ∂≡ ╩ ⇔ ⅎ ℮ ╩ ⇔≡™ↄ↓≤≤⇔≡™

╕∆⁹ 

 

◄Ⱡꜟ◑כ ⌐⅔™≡│⁸2011 ─ ⁸2030 ╩ ⌐⁸

─ ⁸ ─ ⁸ ◄Ⱡꜟ◑כ─ ╩ ∟ ⇔√⁸

◄Ⱡꜟ◑כ ╩ 2014 ⌐ ⇔╕⇔√⁹∕─ ⁸Ɽꜞ ─ ╩ ↑⁸

2050 ╩ ⅎ√ ╛ ∆╢◄Ⱡꜟ◑כ ┼─ ⌂≥⁸ ⅜ ─◄Ⱡꜟ◑כ

╩ ∆═⅝ ⅜ ⇔√≤⇔≡ ⇔╩ ™⁸2018 ⌐ ◄Ⱡꜟ◑כ

╩ ⇔╕⇔√⁹ 

⇔™◄Ⱡꜟ◑כ ≢│⁸2030 ─ ◄Ⱡꜟ◑כ ⇔ ◄Ⱡꜟ◑כⱵ

♇◒☻ ─ ≤ 2050 ╩ ⅎ√◦♫ꜞ○─ ≢ ↕╣≡⅔╡⁸ ◄Ⱡꜟ

─כ◑ ╛ ⌐ ↑√ ─ ⅜ ↕╣╕⇔√⁹ 
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 ─  

─  

─ ╩ ╡ ↄ │ ⅝ↄ ⇔≡⅔╡⁸╕√⁸ ─

≤─ ╩ ╢ ⅜№╢↓≤⅛╠⁸ ─₈ ₉

2012 ╩ ∆╢≤≤╙⌐⁸ ┘ ─ ⌐╟╢ ╩

ה ∆╢√╘⁸ ─ ⌐ ⇔√ ╩ ∆╢ ╩ √⌐ ╡ ╪∞

⌂ ≤⇔≡ ╩ ⇔╕∆⁹ 

 

─ ↑ 

≢ ⅜ ↑╠╣√ ≤⇔≡ ↑

╢≤≤╙⌐⁸ ⌐ ≠ↄ ≤⇔≡╙ ↑╕∆⁹ 

╕√⁸₈╖ⅎ ⱦ☺ꜛfiה ₉ 2020 ≤ ╩ ╡⁸₈

₉─ ≤⇔≡⁸ ╛╘↨∆═⅝ ╩┤╕ⅎ√╙─≤⇔╕

∆⁹ 

 

 

─ │⁸2021 ⅛╠ 2030 ╕≢─ 10 ≤⇔╕∆⁹ 

 

↓─ ≢╘↨∆  

ᵑ ⱦ☺ꜛfi 

│⁸2019 12 ⌐⁸2050 ╕≢⌐ ⅛╠─ ●☻─ ♀꜡

╩╘↨∆₈Ⱶ♇◦ꜛfi♀꜡ 2050 ╖ⅎ ─ ╩ ⇔≡ ₉╩ ⇔⁸

─ ⌐ ↑⁸ ⅜ ⇔≡ ╡ ╗ ╩ ⇔╕⇔√⁹ 

⌐⅔™≡│⁸2050 ╩ ⌂ ≢─ ≤⇔≡ ⇔⁸

₈ ⅛≈꜠☺ꜞ◄fi♩ ⌂╟╡ ─ ⌂ ₉─ ╩ ≤⇔

≡ →≡™╕∆⁹ ⌐│⁸ 1 ◄Ⱡꜟ◑כ─ ╛ ◄Ⱡꜟ◑כ ⅜

╖⁸COϒ ─ ⅜ ╘╠╣√₈ ₉ ⅛

╠─ ●☻─ ⅜ ♀꜡≤⌂╢ ⁸ 2 ⅜ ⌐ ↕

╣⁸ ה ⅜ ╕≢ ↕╣√₈ ₉⁸ 3 ─

╩ ⌐ ⇔√₈ ₉⁸ 4 ≢ ╖ ⅛⌂ ╩ ⇔≡™

╢ ─ ≈─ ⅜ ⇔≡™╢↓≤╩╘↨⇔≡™╕∆⁹ 

●☻─ ╩ ♀꜡≤∆╢√╘⌐│⁸◄Ⱡꜟ◑כ ⌐⅔™≡│ ⅜

╕≢ ╘╠╣⁸ ◄Ⱡꜟ◑כ─ ⁸ ◄Ⱡꜟ◑כ ─

COϒⱨꜞכ ─ ה ─ ⁸ ה ─ ⅜ ╪≢™╢ ⅜№

╡╕∆⁹ 

ה │ꜝ▬ⱨ◘▬◒ꜟ ⁸ ⁸ ╩ ꜝ♩כꜙ♬Ⱳfiכ◌≡∂

ꜟ⅛≈ ⌐ ≢⁸ ה │ ⅛╠ ╕≢ ⅜ ∆╢

₈Well- to - Wheel Zero Emission₉⅜ ⇔⁸ ─⸗ⱦꜞ♥▫⌐≈™≡╙

⅜ ↕╣╢ ⅜№╡╕∆⁹ 

≢↓╣╠╩ ⇔≡™ↄ │ ≢│№╡╕∑╪⅜⁸№╠╝╢ ⅜ ╩
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╦∑≡ ╩ ה ∆╢≤≤╙⌐⁸ ─ ⌐⌂™ ╛

◦☻♥ⱶהꜝ▬ⱨ☻♃▬ꜟ─▬ⱡⱬכ◦ꜛfi╙ ⇔⌂⅜╠⁸2050 ╕≢⌐ ⅛╠

─ ●☻─ ♀꜡≤⌂∫√ ─ ╩╘↨⇔╕∆⁹ 

 

ᵒ ⅜╘↨∆  

2050 ╕≢⌐ ⅛╠─ ●☻─ ♀꜡≤⌂∫√ ╩ ∆

╢√╘⌐│⁸↓─ ─ ≢№╢ 2030 ⌐│⁸ ─ ⌐≈⌂⅜╢

⌂ ⅜ ↕╣≡™⌂↑╣┌⌂╡╕∑╪⁹ 

∕─√╘⌐│⁸ └≤╡⅜ ╩ ≡⇔≥ꜟכ◗─ ⇔√℮ⅎ≢⁸

∕─ ⌐№╢ ⌂ ─ ⌐ ↑≡ ∆╢↓≤⅜ ≢∆⁹↓─√╘⁸

↓─ ⌐⅔™≡ ⅜╘↨∆ ╩ₐ └≤╡⅜ ⌐ ↑≡ ∆╢

⌂ ₑ≤⇔⁸∕─ ⌐ ↑√ ╩ ⇔╕∆⁹ 

↓─╟℮⌂ ─╘↨∆ │⁸ ⌐ →╠╣√⁸ ה ─

≤≤╙⌐ ⁸ ⁸ ⅜ ↕╣√ ╙ ∆╢

⌂ ₈☻ⱴכ♩ ╖ⅎ₉─ ╩⌂∆╙─≢∆⁹ 

 
 

 
 3 ≢╘↨∆ ⌂ ₈☻ⱴכ♩ ╖ⅎ₉ 

 

כֿ צּ ︠︣ Ḳ 

צּ וֹ ︣  
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2030 ─ ⌂ ─ ⌐ ↑⁸∕─ ▬ⱷכ☺╩№╠╝╢ ⅜

ה ⇔⁸ ≤⌂∫≡ ╩ ╘╢√╘⁸ ⅜╘↨∆ ╩ ⌐ ⇔╕∆⁹ 

 

ה⇔╠ ▪ ╕™ 

₃ ꜝ▬ⱨ☻♃▬ꜟ─▬ⱡⱬכ◦ꜛfi⌐╟╡⁸◄Ⱡꜟ◑כ ╛ ─№╠╝

╢ ≢ ⁸ ─⌂™☻ⱴכ♩⌂ꜝ▬ⱨ☻♃▬ꜟ⅜ ⇔⁸ ≤ ⅛⌂

⅜ ⇔≡™╕∆⁹ 

₃ ─ ⌐ ⅎ⁸ כ◑ꜟⱠ◄ה ⅜ ╕╡⁸∕↓⌐ ╠∆ ₁

─ ╛ ─ ⅜ ⇔≡™╕∆⁹ 

₃ │⁸ ⅛╠ ה ╕≢ꜝ▬ⱨ◘▬◒ꜟ╩ ♩כꜙ♬Ⱳfiכ◌≡∂

ꜝꜟ≤⌂╢ ⅜ ⇔≡™╕∆⁹ 

₃ └≤╡⅜⁸ ─ ⌐≈™≡ ≤ ╩ ╘⁸ ⌂

─ ⅜≢⅝╢╟℮⌐⌂∫≡™╕∆⁹ 

 

ה ▬  

₃ ⌂≥─ │ כ♃כ⸗╢╟⌐ ⅜ ⇔⁸ ה ╩

∂√ ─ Ᵽꜝfi☻ ╛ ⌐ ⇔≡™╕∆⁹ 

₃ ⱦ♇◓♦כ♃─ ⌂≥⌐╟╢ ─ ─◓fiꜞ▪▼◦כ◌⁸ ⁸

╟╡ ⌂ ⱨ♩⁸◦ꜟ♄כ⸗─┼ ⌂≥⌐╟╡⁸ ↕╩ ╘

⌂⅜╠ ⌐ ╩ ™√ ≢ ⌂ⱥ♩ה⸗ⱡ─ ה ⅜ ⇔≡

™╕∆⁹ 

₃ ↔≤⌐ ⇔√ ◄Ⱡꜟ◑כ≤⇔≡ ◄Ⱡꜟ◑כ⅜ ↕╣⁸◄

Ⱡꜟ◑כ ⅜ ↕╣╢≤≤╙⌐⁸ ─ ꜠☺ꜞ◄fi☻ ⅜

↕╣≡™╕∆⁹ 

₃ ╙ ⅎ√ ─ ╛╕∟≠ↄ╡⌐╟╡⁸ ה ⌂ ╩

≢⅝≡™╕∆⁹ 

₃ ≢ ─ ⅜ ↕╣⁸ ⅜ ה ⇔⁸ ⅜ ⌐ ה

↕╣≡™╕∆⁹ 

 

☻ⱦ☺Ⱡה ►  

₃ ─ ⌐ ∆╢ ⅜ ⌐ ה ↕╣⁸ β4╛◓ꜞ

♪fiⱲfiכ ╩ ∂≡⁸ ⌐ ⌐ ↑√ ╛▬ⱡⱬכ◦ꜛfi┼

⅜ ╡ ↑╠╣≡™╕∆⁹ 

₃ ─ ╛ ⅝ ⌐╟╡⁸ⱭכⱤכ꜠☻ ╛♥꜠꞉כ◒⌂≥⅜ ⇔⁸

ה ⅜≤╙⌐ ⇔≡™╕∆⁹ 

₃ №╠╝╢ ⌂ ⅜ ↕╣⁸ ⅜ ≤⇔≡ ⌐ ⇔

≡™╕∆⁹ 

₃ ⱪ꜡☿☻─▬ⱡⱬכ◦ꜛfi╛◄Ⱡꜟ◑כ ─ ⌐╟╡⁸ ─╙─

≠ↄ╡⅜ ⇔≡™╕∆⁹ 

₃ ╛ ⌂≥│⁸ ╛ ─ ⁸◄Ⱡꜟ◑כ

                         
β4 ─ ∞↑≢⌂ↄ⁸ Environment ה Social ☻Ᵽ♫fi●ה Governance ╙

⇔√ ⁹ 



8 

 

╩ ⇔⁸ ⌐╟╡⁸ ⅛╠─ ╩ ┘ ╖≈≈⁸ ─

⅜ ⇔≡™╕∆⁹ 

₃ ⌐ ⌐ ∆╢ ◄Ⱡꜟ◑כ⅜ ↕╣⁸ ה ╛꜡Ⱳ

♇♩ ╩ ⇔√☻ⱴכ♩ ⅜ ⇔⁸ ─ ≤

⅜ ╪≢™╕∆⁹ 

₃ │⁸ ╠─ ╩ ⌐ ∆╢√╘⁸∕─ ─ ⌐ ⇔√

╩ ⇔≡™╕∆⁹ 

 
 4 ─ ─▬ⱷכ☺  

ⱦ☺ꜛfi  2017 ╩╙≤⌐  

  

CCS  
 

ṇ  

Ӹ  

ṇ  

Ӹ Ӹ  

 

 

ṇ  

ṇ ṇ  

Ӹ  
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⌂  

2050 ╕≢─ ╩ ⅎ╢≤≤╙⌐⁸ ─ ⁸ ⁸ ≤™∫

√ ╩ ⅛⇔⁸ ─╟℮⌂ ⅛╠ ╩ ⇔╕∆⁹ 

 

 ●☻ ╩ ∆╢₈ ₉≤⁸ ╩ ∆╢₈ ₉

╩⁸ ─ ≤⇔≡ ╩ ⇔╕∆ 

₈ ⌐ ∆╢ ⱤⱠꜟ 5 ₉⌐⅔™≡⁸

●☻─ ⌂ ⌐╟∫≡⁸ ⁸↕╠⌂╢ ╩╙√╠⇔⁸ ₁

╛ ⌐≤∫≡ ≢ ⌐╦√╢ ⌂ ╩ ∂╢ ⅜ ╕

╢↓≤⅜ ↕╣≡™╕∆⁹ 

╕√⁸ ─ ⌐│⁸ ●☻─ ╩ ⅛≈ ⌐ ∆

╢ ⅜№╢↓≤⅜ ↕╣╢≤ ⌐⁸ ⁸ ●☻─ ⅜≥─╟

℮⌂◦♫ꜞ○╩≤∫√≤⇔≡╙⁸ ─ │ ⇔⁸21 ⌐ ↑≡

─ ─ꜞ☻◒⅜ ↄ⌂╢≤ ↕╣≡™╕∆⁹ ⅎ≡⁸ ≤

│⁸ ─ꜞ☻◒╩ ⇔ ∆╢√╘─ ⌂ ≢№╢≤⇔⁸

≤ ─ ─ ╩ ⇔≡™╕∆⁹ 

─ ╣│⁸ ⌐╟╢ ─ ─ ╩╕⌡⅝⁸ ─ ─

╩ ↕∑╢ ⅜№╡╕∆⁹ ⁸ ─ ⌂ ╩ ╢√

╘⌐│⁸ ⌐ ≢ ╡ ╗↓≤│╙∟╤╪⁸ ╕√│ ─

─ ⌐ ∆╢ ╩ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

 ─ ╩┤╕ⅎ√ ⁸ ⁸ ─ ╩╘↨⇔╕∆ 

ⅎ╖₈√⇔♩כ♃☻╠⅛ ⱦ☺ꜛfiה ₉≢│⁸   

─ ╩ ╡ ╣⁸ ⁸ ⁸ ─ ─ ╩ ∆╢√╘⁸

─ ╩ ⇔⁸ ⌐ ╡ ╗↓≤≢⁸ ╩ ⇔⁸

⌂ ≤⁸ ≤ ≤─ ─ ╩ ╘╢↓≤≤⇔≡™╕∆⁹ 

╕√⁸₈ ₉⌐⅔™≡╙⁸ ⌂ ─ ⌐ ↑⁸

╩ ∂√ ⌂ ╩ ∆╢↓≤╩ ≤⇔≡⁸ ⁸ ⁸

─ ╩╘↨∆↓≤≤⇔≡™╕∆⁹ 

─ ⌐№√∫≡│⁸ ─ ⅜ ⌐ ⇔ ╕╡№℮

⌐⅔™≡⁸ ╛ Society  5.0β5─ ⅎ ≢№╢ ⁸ ⁸ ╩

⌐ ↕∑≡™ↄ ⅜ ⌐ ≢№╡⁸ ─ ⁸ ⁸ ≤™

∫√ ╩ ⅛⇔√ ─ ה ╛ ⌐╟╡⁸ ⁸

⁸ ⅜ ⅎ╢ ─ ⌐╙≈⌂⅜╢╟℮⌂ ─ ╩ ∫≡™

ↄ ⅜№╡╕∆⁹ 

╕√⁸ ─ ≢ ↕╣√₈ ₉─ ╙┤╕

ⅎ⁸ ╩ ⌂ ≢ ⇔≈≈⁸ ≢ ⇔ ⅎ ℮↓

≤≢ ⁸ ⁸ ─ ╩ ∫≡™ↄ ╙ ⇔╕∆⁹ 

 

                         
β5 Society 5.0 ◘▬Ᵽכ ≤ⱨ▫☺◌ꜟ ╩ ⌐ ↕∑√◦☻♥ⱶ⌐╟╡⁸

≤ ─ ╩ ∆╢⁸ ─ ⁹ 
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 ⌂ ≤─ ╩ ⇔╕∆ 

⌐╟╢ │↕╕↨╕⌂ ה ⌐ ┬√╘ ⅜ ↄ⁸↕╠

⌐ ─ │ ↔≤⌐ ⌂╢↓≤⅛╠⁸ ⌐│⁸

─ ⁸ ─ ⌂ ┘ ⌐ ∂√ ⅜ ≢∆⁹ 

╕√⁸ ∆╢№╠╝╢ ⅜ ⌐ ∆╢ ╠─ ╩ ⇔⁸

⌐ ╡ ╗↓≤≢⁸ ╛ ╠⇔⁸ ┼─ⱷꜞ♇♩╛⁸ ─ ╡

⌐╟╢ꜞ☻◒╩ ∆╢≤≤╙⌐⁸∕╣∙╣─ ⌐ ∂√ ⌂ ─

≢⁸ ⅛≈ ⌐ ⌐ ╡ ╪≢™ↄ↓≤⅜ ≢∆⁹ 

↓─√╘⁸ ⁸ ⁸ ⁸ ⁸ ─ ─ ה

─╙≤⁸ ⌐ ∆╢ ─ ה ⅛╠ ה ⌐ ╢╕

≢⁸№╠╝╢ⱨ▼כ☼≢─ ╩ ∆╢≤≤╙⌐⁸∕╣∙╣─ ╩┤╕ⅎ

√ ⌐╟╡⁸ Ɽכ♫♩כ◦♇ⱪ─ ⌐ ↑√ ╖≠ↄ╡╩

╘╕∆⁹ 

≢│⁸ ┼─ ⌐⅔↑╢ ה ─ ╛

─ ⁸ ⌐⅔↑╢ ☺꜠─≢כⱤכ☻ ⌂

≥⁸ ⌐ ↑√ ╩ ╘≡⁸ ⌐ ∂√ ╩⁸ ⁸ ⁸

⅜ ≤⌂∫≡ ╘≡⅝╕⇔√⁹↓℮⇔≡ ╦╣√ ⌐╟╢

┼─ │⁸ ─₈ ₉≢№╢≤╙ ⅎ⁸↓╣╩ ⅝ ⅞⁸↕╠⌐ ╘≡

™ↄ ╙ ≢∆⁹ 

 

 ◖꜡♫►▬ꜟ☻ ⅛╠─ ╩ ≤≤╙⌐ ╘╕∆ 

2020 │⁸ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╢⁸ ─꜡♇◒♄►fi╛

₁─ ⌂≥─ ⅜ ↕╣⁸ ─ ⌐ ⅝⌂ ╩ ⅎ≡

™╕∆⁹ 

∕─ ⁸ ─ ●☻─ │ ∆╢↓≤⅜ ╕╣⁸ √∟│⁸

─ ⅜⁸ ─ ⌐≈⌂⅜╢≤™℮ ╙ ╘≡ ∆╢

≤⌂╡╕⇔√⁹ 

≢│⁸ ╩ ⌐ ◖꜡♫►▬ꜟ☻ ⅛╠─ ⌐№√

╡⁸ ╩ ↕∑╢─≢│⌂ↄ⁸↓─ ╩⁸ ⌐ ↑√

╩↕╠⌐ ⇔ ╘╢ ≤≤╠ⅎ╢≤≤╙⌐⁸ ╛ ─

╩ ∂≡ ╛ ⌂≥⌐ ⇔≡╙╟╡꜠☺ꜞ◄fi♩⌂ ⌂

┼≤ ⇔≡™ↄ≤™℮₈◓ꜞכfiꜞ◌Ᵽꜞ₉כ─ ⅎ ⅜ ╕∫≡™╕∆⁹ 

⌐⅔™≡╙⁸ ₁⅜ ─ ⌐≈™≡ ⌐ ⅎ╢

≤⌂╢≤≤╙⌐⁸ ↄ─ ╛ ≢⁸►▼Ⱪ ⁸♥꜠꞉כ◒⌂≥─

⅜ ╗⌂≥─ ⅜ ↓╡≈≈№╡╕∆⁹ 

↓∕⁸ ●☻ ╩ ⌐ ∂↕∑∏⁸ ⌐ ╩╙ ↕∑╢

⌐│≥℮⇔√╠™™─⅛╩ ⅎ⁸∕⇔≡∕╣╩ ⌐ ↄ ╩ ⅎ╢ⱨ▼כ

☼⌐↕⇔⅛⅛∫≡™╕∆⁹ ⇔™ ╛ ⌂ ┼─ ⌐ ↑⁸

─ ⌂ ╩ ≤≤╙⌐ fiꜞ◌Ᵽכꜞ◓₈╢╘

─₉כꜞ ╩ ⇔╕∆⁹ 
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 ●☻─  

  

⌐ ≠⅝⁸ ─ ⁸ ─ ⌐ ∂√

●☻─ ┘ ─ ה ╩ ℮√╘─ ⌐≈™≡ ╘╕∆⁹ 

≤∆╢ ●☻│⁸ ⌐ ╘╠╣√

COϒ⁸ⱷ♃fi CH ⁸ N 0 ⁸Ɫ▬♪꜡ⱨꜟ○꜡◌כⱲfi HFCs⁸Ɽ

Ⱳfiכ◌꜡○ꜟⱨכ PFCs⁸ ┤∫ SF ⁸ ┤∫ NF ─ ≤⇔

╕∆⁹ 

   1 ●☻─  

 ḱ  ẑ6 

ṕCOŇṖ   1 

ṕCHỆṖ 
ḭ ḭ

  
25 

ṕNỄOṖ ḭ   298 

ṇ ṕHFCsṖ 
ṇḭ

ḭ   

12Ṍ 

14,800 

ṇ ṇ ṕPFCsṖ   
7,390Ṍ 

17,340 

ṕSFỈṖ   23,800 

ṕNFễṖ   17,200 

 

 ─  

─ ●☻ ─ ⌐№√∫≡│⁸ ⁸ ⌐ ™╢

─♃כ♦ ה ╩ ≈ ⅜№╢√╘⁸ ≢ ≢⅝╢ ─ ─

│⁸2017 ⌐⌂╡╕∆⁹ 

2017 ─ ─ ●☻─ │ 27,564 t -COϒCOϒ ⁹ ∂⁹⁸

⌐╟╢ 816 t -COϒ╩ ╘√ ●☻ │ 26,748 t -COϒ≤

⌂╡╕⇔√⁹ ⅛╠│ 1. 0 ─ ≤⌂╡⁸2005 ≤ ═≡ 7. 8 ─ ⁸2013

≤ ═≡ 5.3 ─ ≤⌂∫≡™╕∆⁹ 

2013 │⁸ ─ ⌂≥⌐╟╡ ⅜№╢╙──⁸⅔⅔╗⌡ ⌐

№╡╕∆⁹ 

╕√⁸COϒ │⁸ ●☻ ─ 94 ╩ ╘≡⅔╡⁸ ●☻

                         
β6 Global Warming Potential) COϒ ╩ ⌐⇔≡⁸ ─ ●☻─

╩ ↕∑╢ ─ ⅝↕ ╩ ⇔√ ≢⁸ ≢ ↕╣≡™╢⁹ 
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⌐│COϒ ─ ⅜ ⌐ ≤⌂∫≡™╕∆⁹ 

 
 5 ⌐⅔↑╢ ●☻ ─  

 

CO ─  

2017 ─COϒ │ 26, 026 t -COϒ≢⁸2005 ≢ 5.6 ⁸2013 ≢

3.2 ⇔≡™╕∆⁹ 

─ COϒ ─ ╩╖╢≤⁸2005 ≤ ═≡ ∕─ ─

≡─ ⅜ ⇔≡™╕∆⁹╕√⁸2013 ≤ ═≡ ─ ≡─ ⅜

⇔≡™╕∆⁹ 

 
 6 ⌐⅔↑╢ COϒ ─  

26,384

29,013 28,245
26,984 26,646 27,020 26,748

-5,000

0

5,000

10,000

15,000

20,000

25,000

30,000

1990 2005 2013 2014 2015 2016 2017

ˢ t-/hіx

ˢ ˣ

▒ᴟ ˢ/hіx ЮЌрό/Iјύԁ▒ᴟ ˢbіhύ Ткр ͐ϹІ Ẋ ᾛᶨ τϢϥẊ

24,888

27,564
26,876 26,410 26,074 26,299 26,026

0

5,000

10,000

15,000

20,000

1990 2005 2013 2014 2015 2016 2017

10,000

15,000

20,000

25,000

30,000

ˢ t-COx

ˢ ˣ

ˢ t-COx

CO2 ›ὓ ▀Ộ Ộ ζχ ᴪ

֫ ϵКиϻ˔ Ḋ ῬỘФкЈІ ṏ
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─ ≢│⁸COϒ ⌐ ╘╢ ─ │ 56.0 ≤ ╙ ↄ⁸↓─

│ ⌐ ═≡╙ ↄ⌂∫≡™╕∆⁹↓─√╘⁸ ⌐⅔↑╢ COϒ ─

⅜COϒ ─ ⌐ ⅝⌂ ╩ ⅎ≡™╕∆⁹ 

 
 7  COϒ ─ ⁸  

ᵑ  

2017 ─ ─COϒ │ 14,562 t -COϒ≢⁸2005 ≤ ═╢≤ 3.5

⇔⁸2013 ≢│ 2.9 ⇔╕⇔√⁹ ─ COϒ ─℮∟ ⅜

97.3 ╩ ╘≡⅔╡⁸ ╛ ⁸ ◒♇♅☻ꜝⱪה

≢─COϒ ⅜ ⅝ↄ⌂∫≡™╕∆⁹ 

№√╡─ COϒ ╩╖╢≤⁸ ─ ╩ ↑ ⇔≡™╕∆

⅜⁸ ⌐╖╢≤⅔⅔╗⌡ ≤⌂∫≡™╕∆⁹ 

 

 8 ⌐⅔↑╢ COϒ ─  

7.7%

34.7%

17.9%

15.6%

17.4%

4.0%
2.4%

ϵКиϻ˔ Ḋ

1.4%

▀Ộ

56.0%

֫

14.6%

ᴪ

9.9%

Ộ ζχ

12.2%

ῬỘФкЈІ

4.0%

ṏ

2.0%

15,050 15,091
14,146 14,196 14,320 14,630 14,562

50

100

150

0

10,000

20,000

1990 2005 2013 2014 2015 2016 2017

2005 ˢ̋ˣˢ t-COx

▀Ộ
ᴻᶛˢ2005 ˢ9.5 ˣ˹100xד
ᴻᶛΚθϤχ/hі ˢ2005 ˹100x

 

26,026 t - CO 

 

1,190 t - CO 

2017  
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ᵒ ∕─  

2017 ─ ∕─ ─ COϒ │⁸3, 166 t - CO≢⁸2005 ≢

12.6 ⇔⁸2013 ≢│ 10.5 ⇔╕⇔√⁹ 

⁸ ה ─ ╡ │⁸ ⌐ ⅜

⇔≡™╕∆⁹CO ⁸ ═ №√╡─COϒ │⁸2013 ≢

≤⌂∫≡™╕∆⅜⁸ ∞ ™ ≢ ⇔≡™╢↓≤⅛╠⁸ ⁸ ∕─

⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⅜ ⅝⌂ ≤⌂∫≡™╕∆⁹ 

 
 9 ∕─ ⌐⅔↑╢COϒ ─  

 

ᵓ  

2017 ─ ─ COϒ │ 3, 800 t -COϒ≢⁸2005 ≢ 10.6

⇔⁸2013 ≢ 0.7 ⇔╕⇔√⁹ 

COϒ ⅜ ⌐│ ⅜ ™≡™╢ ≢⁸ ─ │ ₁

⇔≡™╢ ⅛╠⁸ ─ ╛⁸ ─ ⌂≥⅜

╪≢™╢≤ ⅎ╠╣╕∆⁹ 

 
 10 ⌐⅔↑╢ COϒ ─  

 

1,686

2,811

3,538
3,354 3,319 3,394

3,166

50

100

150

0

2,000

4,000

1990 2005 2013 2014 2015 2016 2017

2005 ˢ̋ˣˢ t-COx

ˢ ˣỘ ζχ

ϓט ˢ2005 ˹100x

ϓט ΚθϤ/hі ˢ2005 ˹100x

4,154 4,251
3,827 3,885 3,708 3,556

3,800

50

100

150

0

3,000

6,000

1990 2005 2013 2014 2015 2016 2017

2005 ˢ̋ˣˢ t-COx

ˢ ˣ

֫ ꜛ כּ ˢ2005 ˹100x
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ᵔ  

2017 ─ ─COϒ │⁸2,584 t -COϒ≢⁸2005 ≢ 10.0

⇔⁸2013 ≢ 17.1 ⇔╕⇔√⁹ 

─ COϒ ≤ ה ─ ╩╖╢≤⁸ │ ⅜ ™≡™╕

∆⅜⁸COϒ │ ≤⌂∫≡™╕∆⁹ ≢│ ⌐╟╢ ⅜

76 ╩ ╘≡™╢√╘⁸ ─ ™ ⅎ ⌐╟╢ ◄Ⱡ─╒⅛⁸ ─ COϒ

⅜ 2013 │ ⌐№╢↓≤⅜ ≤ ⅎ╠╣╕∆⁹ 

 
 11 ⌐⅔↑╢COϒ ≤ ה ─  

 

COϒ ─ ●☻ ─  

2017 ─ⱷ♃fi CHϔ ─ │ 269 t - COϒ≢⁸2005 ≢ 5.3 ⁸2013

≢ 7.2 ⁸ NϒO ─ │ 551 t - COϒ≢⁸2005 ≢

19.8 ⁸2013 ≢ 8.8 ⇔╕⇔√⁹ 

 
 12 ⱷ♃fi CHϔ⁸ NϒO ─   

1,846

2,871
3,116

2,686 2,649 2,705 2,584

50

100

150

0

2,000

4,000

1990 2005 2013 2014 2015 2016 2017

2005 ˢ̋ˣˢ t-COx

ˢ ˣ
ᴪ ˢ2005 ˹100x

ΚθϤ/hі ˢ2005 ˹100x ῢˢ2005 ˹100x

591

284
251 242

277 269 269

490

687

604 604
540 557 551

0

100

200

300

400

500

600

700

800

1990 2005 2013 2014 2015 2016 2017

ˢ t-COx

ˢ ˣЮЌрˢ/Iјx ԁ▒ᴟ ˢbіhx
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2017 ─ ⱨ꜡fi ●☻ HFCs⁸PFCs⁸SF ⁸NF ─ │ 717 t -COϒ≢⁸

2005 ≢ 50.0 ⁸2013 ≢ 39.2 ⇔╕⇔√⁹ ⌐Ɫ▬♪꜡ⱨꜟ○꜡

Ⱳfiכ◌ HFCs │⁸○♂fi ⅛╠─ ⅜ ╪≢⅔╡⁸

─ ─ ┘ ─ⱨ꜡fi ⌂≥⁸ ⅛╠─ ⅜ ⇔≡™

╕∆⁹ 

 
 13 ⱨ꜡fi ●☻ ─  

 

 ⌐⅔↑╢  

₈ ─ ⌐ ↑≡ ₉╩ 2012 3 ⌐

⇔⁸ ●☻ ╩ 2020 ╕≢⌐ 2005 ≢ 20 1990 ≢ 10

∆╢ ╩ →⁸ ─ ╩ ╡ ⌐ ╡ ╪≢⅝╕⇔√⁹ 

2013 12 ⌐│⁸ ⁸ ┘ ─ ╩ ╠⅛⌐∆╢≤≤╙⌐⁸

─ ⌐ ∆╢ ╩ ╘√ ╩ 2014 4 1

⇔⁸ ●☻─ ╩ ⌐ ∆╢≤≤╙⌐⁸ ┘ ─

⌐ ∆╢ ╩ ╘⁸ ⅛≈ ⌂ ─ ╩ ∫≡™╕∆⁹ 

 

2019 12 ⌐⁸2050 ╕≢⌐ ⅛╠─ ●☻

─ ♀꜡╩╘↨∆₈Ⱶ♇◦ꜛfi♀꜡ 2050 ╖ⅎ 

─ ╩ ⇔≡ ₉╩ ⇔⁸ ─

⌐ ↑⁸ ⅜ ⇔≡ ╡ ╗ ╩ ⇔╕⇔√⁹ 

 

  

╩ ℮  








































































































