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─ │⁸ ─√╘⁸ ≤ ⅜ ╦⌂™ ⅜№╡╕∆⁹ 

 



  

1 

 
 

Ŧ   

Ŧ ּד ǡטּ  

1.1 דּ   ǛǢטּ

≤│⁸ ─ ╛ ─ ⅜ ⌐ ∆╢ ≢№╡⁸

⌐╟╢ ●☻ ─ ⅜⁸20 ┌ ⌐ ↕╣√ ─

⌂ ≢№∫√ ⅜ ╘≡ ™≤↕╣≡™╕∆⁹ 

≤│⁸ ◄Ⱡꜟ◑כ⌐╟╡ ╘╠╣√ ⅛╠ ⌐ ↑≡ ↕╣╢ ◄

Ⱡꜟ◑כ ─ ⅜⁸ ╛ⱷ♃fi⌐ ↕╣╢ ●☻⌐╟╡ ↕

╣╢↓≤≢⁸ ⅜ ╘╠╣╢ ≢∆⁹ 

⁸ ⅜ ⌐⌂╡⁸ ⁸ⱷ♃fi⁸↕╠⌐│ⱨ꜡fi ⌂≥─ ●

☻⅜ ⌐ ↕╣≡ ─ ⅜ ╕∫≡™╕∆⁹ ─ ≢⁸ ⁸ ┘

╩ ↕∑≡⅔╡⁸ ⁸ ⁸ ┘ ⌐⅔™≡⁸ ⅛≈ ⌂

⅜ ╣≡™╕∆⁹ 

  

דּ  ȕȢǛוֹ דּ  ɊȔȴȣɉטּ
 

 
●☻▬fiⱬfi♩ꜞ○ⱨ▫☻ ☿fi♃כ 

►▼Ⱪ◘▬♩ https://www.jccca.org/ ╟╡ 

 



  

2 

1.2 ǡ ǡ  

⌐ ∆╢ ⱤⱠꜟ ⅜≤╡╕≤╘√ 6 ⌐╟╢≤⁸

│ 1850 2020 ⌐⅔™≡ 1.09ϴ ⇔⁸ ╟╡ ─╒℮⅜⁸ ⅜ ⅝⅛

∫√≤↕╣≡™╕∆⁹ 

╕√⁸ │ ─ ⌐ ⅝⌂ ╩╙√╠∆╙─≢№╡⁸ ⁸

≢ ⇔≡™╢ ⌂ ╛ ┌≈⁸ ⁸ ⁸ ≤™∫√ ─ ⌐

│⁸ ∕─ ─ ─ ⅜ ↕╣≡™╕∆⁹ ⁸ ⅜ ╗≤⁸

⅜ ∆╢≤ ↕╣≡⅔╡⁸ ⌐ ≢ ⌐ ╡ ╗

⅜№╡╕∆⁹ 

 

 

  

ǡדּ  È1850טּ 2020 ¤ É 
 

 
●☻▬fiⱬfi♩ꜞ○ⱨ▫☻ ☿fi♃כ 

►▼Ⱪ◘▬♩ https://www.jccca.org/ ╟╡ 

 



  

3 

 
 

1.3 ǡ ǡ  

─ │⁸ ╩ ╡ ⇔⌂⅜╠ ⇔≡⅔╡⁸ ⌐│ 100 √╡⅔╟

∕ 1.2ϴ─ ≢ ⇔≡™╕∆⁹ ⌐ 1990 ⁸ ≤⌂╢ ⅜ ⇔≡™╕∆⁹ 

↓─√╘⁸ ∕─ ─ ─ ⌐╟╢ ─ ⁸ ─

─ ⁸ ꜞ☻◒─ ⌂≥⅜ ≢ ╣≡⅔╡⁸↕╠⌐ ⁸ ⌐╦√╡

∆╢⅔∕╣⅜№╡╕∆⁹ 

30( 2018) ─ ⌐│⁸ ╩ ∆╢ 41.1ϴ⅜ ↕╣⁸

2( 2020) ⌐╙ ┘ 41.1ϴ⅜ ↕╣╕⇔√⁹╕√⁸ │ ─╟℮⌐ ⅜ ⇔⁸

ה ⌐ ⌂ ╩ ⅎ≡™╕∆⁹ ₁─ ≤ ≤─ ╩ ⌐∆

╢↓≤│ ≢│№╡╕∑╪⅜⁸ ⁸ ─ ⌐ ™⁸↓─╟℮⌂ ╛ ─

ꜞ☻◒│ ⌐ ╕╢↓≤⅜ ↕╣╕∆⁹↓℮⇔√ │⁸ ╛ ─ ╩ ╢⅜

∆₈ ₉≤╙ ╦╣≡™╕∆⁹ 

 

 

  

 ǞǻǾ ǡ ǝɓȢȘ 
 

 
●☻▬fiⱬfi♩ꜞ○ⱨ▫☻ ☿fi♃כ 

►▼Ⱪ◘▬♩ https://www.jccca.org/ ╟╡ 

 



  

4 

ŧ ¤ ǡ  

2.1  ǡ  

│⁸ ╛ ≢ ╡ ╕⌂↑╣┌⌂╠⌂™ ≤⇔≡ ↄ ↕╣

≡™╕∆⁹↓℮⇔√ ⁸ 27(2015) ⌐ ↕╣√ 21

21 ⌐⅔™≡⁸ 2(2020) ─ √⌂ ─ ≤⌂╢

₈Ɽꜞ ₉⅜ ↕╣⁸ ⇔╕⇔√⁹ ∆╢∆═≡─ ⅜ ⌐ ↑√

╩ ℮↓≤╩ ↑√╒⅛⁸ ─ ≤⇔≡ 2ϴ ╩ ⇔1.5ϴ⌐

ⅎ╢ ╩ ∆╢↓≤⌂≥₈ ₉⌐ ∆╢ ⁸₈ ₉─ ─ ⁸ ─

ⱪ꜡☿☻╛ ─ ⁸ ─ ⅜ ╡ ╕╣╕⇔√⁹╦⅜ ⌐⅔™

≡│ 12(2030) ╕≢⌐ 25( 2013) ≢ ●☻ ╩ 26 ∆╢

╩ ⇔╕⇔√⁹ 

(2019) 6 ⌐│⁸₈Ɽꜞ ⌐ ≠ↄ ≤⇔≡─ ₉╩ ⇔⁸

≤⇔≡⁸ ─≢⅝╢∞↑ ™ ⌐ ─ ╩ ∆≤⇔⁸∕

─ ⌐ ↑≡▬ⱡⱬכ◦ꜛfi╛ ─ ⌐╟╡⁸2050 ╕≢⌐ 80 ─

●☻─ ≤™℮ ╩ →╕⇔√⁹ 

↕╠⌐⁸ 2(2020) 10 ⌐│ ─ ⅜⁸₈2050 ╕≢⌐⁸ ●

☻─ ╩ ≤⇔≡♀꜡⌐∆╢⁸∆⌂╦∟ 2050 ⁸ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ─

╩ ∆↓≤₉╩ ⇔╕⇔√⁹ 3(2021) 4 ⌐│⁸↕╠⌐ ⌂ ≤⇔≡⁸

12(2030) ⌐⅔™≡⁸ ●☻ 46 25(2013) ╩ ∆↓≤⁸↕

╠⌐ 50 ─ ╖⌐ ↑≡ ╩ ↑╢↓≤╩ ⇔╕⇔√⁹↓╣╩ ╕ⅎ⁸₈

₉⁸₈◄Ⱡꜟ◑כ ₉⁸₈Ɽꜞ ⌐ ≠ↄ ≤⇔≡─ ₉⅜

↕╣╕⇔√⁹ 

 

2.2 ǡ  

│ ⅛╠ ⌐ ∆╢√╘⁸₈ ─ ⌐ ∆╢ ₉

┘₈ ₉ 21 3 21

─ ⌐ ≠⅝⁸ 23(2011) 6 ⌐₈ ₉

╩ ⇔⁸∕─ ⌐ ╦∑⁸ ╩ ⇔≡⅝╕⇔√⁹ 

2(2020) 12 ⌐│⁸ 2 5 ⌐⅔™≡⁸ ⅜₈2050

ₐ ⅞┤ ─e ₉╩ ⇔╕⇔√⁹↓╣╩ ↑⁸ 3(2021) 3 ⌐│⁸2050

╕≢⌐ ─ ●☻ ╩ ♀꜡⌐∆╢₈ ⅞┤₉─ ╩ ⇔⁸

12(2030) ╕≢⌐ 25(2013) ≢ ●☻ ╩ 33 ∆╢↓≤╩

≤⇔√₈ ה ₉╩ ⇔╕⇔√⁹↕╠⌐

5(2023) 3 ⌐│⁸2030 ⌐⅔↑╢ ●☻ ╩ 25(2013) 48 ⁸

↕╠⌐50 ─ ╖⌐ ↑≡ ╩ ↑≡™ↄ↓≤╩ ≤⇔√ ⌐ ↕╣╢↓

≤⅜ ╕╣≡™╕∆⁹ 



  

5 

 
 

╕√⁸ 2(2020) 7 ⌐│⁸ │ ה ה ─ ⌐⅔↑╢ ⇔™ ╩

⇔≡ ⌂ ╩ ∆╢ⱳ♥fi◦ꜗꜟ⅜ ™ ≤⇔≡⁸ ⅛╠₈

₉⌐ ↕╣╕⇔√⁹ 

₈ ₉≢│⁸ 12( 2030) ─№╢═⅝ ╩₈ ≤ ⅜ ╡

∆ ⌐ ╢ₐ ─ ⅞┤ₑ₉≤⇔⁸ ה ה ─ ⌐ ╡ ╗↓≤⌐╟╡

ꜟכ○ ≢ ⌂₈ ─ ⅞┤₉─ ╩ ∆↓≤≤⇔≡™╕∆⁹ ≢│⁸₈

⇔™ ≤∕╣╩ ╗ ⅛⌂ ─ ≤ ₉≤⇔≡⁸ ⅜ ≤⌂∫≡ ●☻

─ ⁸ ⌐╟╢ ─ ╩ ∆↓≤≤⇔≡™╕∆⁹ 

 

  

דּ   §ᵸᶪᶇᶈᵥᶉᶪᶍטּ

⅜ ╗≤⁸ ╛ ⁸ ─ ⌂≥⁸ ⌂ ⅜ ↓

╡╛∆ↄ⌂╡╕∆⁹ 

⌂⅛≢╙⁸ ─ ≤⌂╢ ─ │⁸1850- 1900 ─ ⅛╠

⅜ 1ϴ ⇔√ ≢│ 4.8 ≢⁸1.5ϴ ∆╢≤ 8.6 ⌐⌂╢≤ ↕╣

≡™╕∆⁹ 

 
●☻▬fiⱬfi♩ꜞ○ⱨ▫☻ ☿fi♃כ 

►▼Ⱪ◘▬♩ https://www.jccca.org/ ╟╡ 
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þ ּד טּ Ǟ ǌǾ ǡ ┌È1/3É  
 

 ⌐⅔↑╢  ⅜ ⌐⅔↑╢  ⌐⅔↑╢  
5 

( 1993)  
 

5  ₈ ⌐ ∆╢
₉─  

3  
 
 

11  

₈◄Ⱡꜟ◑כ─ ─
⌐ ∆╢ ◄Ⱡꜟ◑כ
₉─  

₈ ₉─  

 
 

 
 

6 
( 1994)  

3  
 
₈ ₉─

 
12  ₈ ₉─  

  

7 
( 1995)  

3  ₈ 1
( COP1)₉─

(ⱬꜟꜞfiה♠▬♪)  

  3  ₈ ₉─ 
 

8 
( 1996)  

7  ₈ 2
( COP2)₉─

(ⱩכⱠꜙ☺ה☻▬☻)  

  
3  ₈ ₉─ 

 

9 
( 1997)  

12  ₈ 3
( COP3)₉─

( ה )  

4  ₈ ◄Ⱡꜟ◑כ ─
⌐ ∆╢ ◄Ⱡ
כ◑ꜟ ₉─  

  

10 
( 1998)  
 

11  
 
₈ 4

( COP4)₉─
(▪ꜟ♀fi♅fiהⱩ◄ⱡ☻▪
▬꜠☻)  
 

6  
 

10  

₈ ₉
─  
₈ ─ ⌐
∆╢

₉─  

 
 
 
 

11 
( 1999)  

10  ₈ 5
( COP5)₉─

(Ⱳfiה♠▬♪)  

4  ₈ ─ ⌐
∆╢ ₉  

  

12 
( 2000)  

11  
 
 

₈ 6
( COP6)₉─

(○ꜝfi♄הⱢכ◓)  

12  ₈ ה ₉─  
  

13 
( 2001)  
 
 

3  
 

11  
 
 

₈ ₉ ╩
 

₈ 7
( COP7)₉─

(ꜙ◦◔ꜝⱴה◖♇꜡⸗)  

  3  
 
₈ 2
₉─  

 

14 
( 2002)  
 
 

11  
 
 

₈ 8
( COP8)₉─

(▬fi♪כꜞ♦ה)  
 

3  
 

6  
6  

 
 
 

₈ ₉
─ ⇔ 
₈ ₉─  
₈ ⌐╟╢ ◄Ⱡꜟ
כ◑ ─ ⌐ ∆╢

(RPS ─  

 
 
 

 
 
 

15 
( 2003)  

12  ₈ 9
( COP9)₉─

(Ⱶꜝⱡה▪ꜞ♃▬)  

7  ₈ ─ ─√╘─ ─
┘ ─ ⌐

∆╢ ₉─  

  

16 
( 2004)  

12  
 
 
 

₈ 10
( COP10)₉─

(▪ꜟ♀fi♅fiהⱩ◄ⱡ☻▪
▬꜠☻)  

    

17 
( 2005)  
 
 

1  
2  

11  

EU  
₈ ₉─  
₈ 11

( COP11)₉─
(ꜟכ○ꜞ♩fi⸗ה♄♫◌)  

4  
 

6  

₈ ₉
( )  
₈ ₉─  

 
 
 

 
 
 

18 
( 2006)  

11  ₈ 12
( COP12)₉─

(ⱦ꜡▬♫ה▪♬◔)  

  
3  ₈ 3

₉─  

19 
( 2007)  
 

11  
12  

IPCC 4  
₈ 13

COP13₉─
(▬fi♪Ⱡ◦▪הⱣꜞ )  

5  
 
☻כ▪ꜟכ◒₈ 50₉─  
 

 
 
 
 

  



  

7 

 
 

þ ּד טּ Ǟ ǌǾ ǡ ┌È2/3É  
 

 ⌐⅔↑╢  ⅜ ⌐⅔↑╢  ⌐⅔↑╢  
20 

( 2008)  
 
 
 

1  
 

7  
 

12  
 
 
 

₈ ₉─
 

34 (
◘Ⱶ♇♩)  

₈ 14
( COP14)₉─

(ⱳכꜝfi♪הⱳ☼♫♬)  

1  
 

3  
 

4  
 

7  
 

☻כ▪ꜟכ◒₈ ₉─
 

₈ ₉
─  
₈ ₉─

 
₈ ≠ↄ╡
₉( )  

 
 
 
 

 
 
 
 

21 
( 2009)  
 
 
 
 

9  
11  

 
 

₈ ◘Ⱶ♇♩₉─  
₈ 15

( COP15)₉─
(♦fiⱴה◒כ◖ⱭfiⱢכ◕
fi)  
 
 

1  
 

4  
 

5  
 

11  
 

12  

●☻
₈™┬⅝₉(GOSAT)─ → 

─
 
◄◖ⱳ▬fi♩ ─

 
₈ ─ √⌂
₉─  

₈ ₉
( )  

 
 
 
 
 

 
 
 
 
 

22 
( 2010)  
 

11  
 
₈ 16

( COP16)₉─
(ⱷ◐◦◖ה◌fi◒fi)₈◌fi
◒fi ₉( COP16)  

1  
 
 

3  

─√╘─
₈♅ꜗ꜠fi☺ 25 ◐ꜗ

fiⱭכfi₉─  
⌐ ╢

─ⱴ♇ⱪ♪כ꜡
 

 
 

 
 

23 
( 2011)  
 

11  
 
 
 
 

₈ 17
( COP17)₉─

( ▪ⱨꜞ◌כ♄הⱣfi)₈♄
Ᵽfiכ ₉( COP17)  

6  
 
 

11  

₈ ⌐╟╢
─ ─ ⌐ ∆╢
₉─  
₈ ₉─
⌐ ⇔⌂™↓≤╩  

3  
 

6  

₈ 4
₉─  
₈

₉─
 

24 
( 2012)  
 

11  ₈ 18
( COP18)₉─

Ɫכ♪₈(Ɫכ♪הꜟכ♃◌)
)₉▬▼►♩כ◕ COP18)  

4  
 

4  

₈ ₉
 

₈◄Ⱡꜟ◑כ ₉
 

 
 
 
 

25 
( 2013)  
 

9  
 

11  

IPCC 5 1
 

₈ 19
( COP19)₉─

(ⱳכꜝfi♪꞉ה ꜟ◦ꜗ꞉)꞉
ꜟ◦ꜗ꞉ ( COP19)  

6  ₈ⱨ꜡fi ה ₉╩₈ⱨ
꜡fi ─ ─ ┘

─ ⌐ ∆╢
ⱨ꜡fi ₉⌐
 

 

 
 
 
 

26 
( 2014)  
 

10  
 

12  

IPCC 5
 

₈ 20
( COP20)₉─

(Ɑꜟהכꜞⱴ)₈ ─
√╘─ꜞⱴ ₉ 

4  
 
₈◄Ⱡꜟ◑כ ₉

 
 

 
 
 
 

27 
( 2015)  
 
 

9  
 
 
 

11  
 

₈ ₁─ ╩ ∆╢
⌂ ─√╘─

12(2030)▪☺▼fi♄₉─
( ◘Ⱶ♇♩)  
₈ 21

( COP21)₉─
(ⱨꜝfi☻הⱤꜞ)₈Ɽꜞ ₉
─  

4  
6  

 
11  

₈ⱨ꜡fi ₉─  
₈COOL CHOICE₉─

 
₈ ─ ┼─
₉( )  

 
 
 

 
 
 

28 
( 2016)  
 
 

11  
11  

 

₈Ɽꜞ ₉─  
₈ 22

( COP22)₉─
(ꜙ◦◔ꜝⱴה◖♇꜡⸗)  

4  
5  

 

─  
₈ ₉

 

3  
 

3  
 

₈ 5
₉─  
₈

2
₉─  
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þ ּד טּ Ǟ ǌǾ ǡ ┌È3/3É  
 

 ⌐⅔↑╢  ⅜ ⌐⅔↑╢  ⌐⅔↑╢  
29 

( 2017)  
 

11  
 
 
 
 

₈ 23
( COP23)₉─

(Ⱳfiה♠▬♪)  
₈♃ꜝⱡ▪ ─ ⱪ꜡
☿☻─ ₉ 

  5  
 
 
 

₈
2  

₉─  

30 
( 2018) 
 

12  
 
 

₈ 24
( COP24)₉─

(ⱳכꜝfi♪ה◌♩fl▫♠▼)  
 
 

4  
 

6  
7  

 
11  

₈ ₉
 

₈ ₉─  
₈ 5 ◄Ⱡꜟ◑כ
₉(  
₈ ₉

 

 
 
 

 

 
( 2019)  
 
 

12  
 
 

₈ 25
( COP25)₉─

(☻Ɑ▬fiהⱴ♪ꜞכ♪)  
 
 

5  
 

6  
 
 

10  

₈ⱪꜝ☻♅♇◒
₉─  
₈Ɽꜞ ⌐ ≠ↄ
≤⇔≡─ ₉(

)  
₈ ꜡☻─ ─ ⌐
∆╢ ₉─  

 
 
 

 
 
 

2 
( 2020)  

  
7  ꜠☺  

  

3 
( 2021)  
 

10  ₈ 26
( COP26)₉─

(כ◗☻ꜝ◓ה☻ꜞ◑▬)  

6  
 
 

10  
 

10  
 

10  

₈ⱪꜝ☻♅♇◒⌐ ╢
─ ⌐ ∆╢ ₉

─  
₈ ₉─
⇔ 
₈ 6 ◄Ⱡꜟ◑כ
₉  
₈Ɽꜞ ⌐ ≠ↄ
≤⇔≡─ ₉(

)  

3  
 
₈ ה

₉─  
 

 

 

2.3 ǡ  

│⁸ 3( 2021) 2 26 ⌐₈ ₉─ ╩ ∆↓≤╩ 3( 2021)

1 ⌐⅔™≡ ⇔╕⇔√⁹ ה ה ⅜ ≤⌂╡⁸₈

₉─ ≤ ∑≡ ─ ⌐ ↑ ─ ⌐ ╡ ╗≤↓╤≢∆⁹ 

 

1 ─ ⌐ ↑√ ⌂ ─  

2 ─ ╩ ⅛⇔√ ◄Ⱡꜟ◑כ─ ה ─  

3 ⌐╟╢ ─ ה ─  

 

╕√⁸ 3( 2021) 9 ⌐ 2 ╩ ⇔≡₈ ₉ 3(2021)

7(2025) ╩ ⇔⁸ ≢№╢₈╖╪⌂≢ ⅎ⁸╖╪⌂≢≈ↄ╢  

∏∫≤  ╙∫≤ ₉╩ ⇔⁸ ≢╕∟≠ↄ╡╩ ╘╢↓≤≤⇔≡™╕∆⁹

5≈─ ⱪ꜡☺▼◒♩─ ≈⌐⁸₈ ⱪ꜡☺▼◒♩₉╩ →⁸ ─

─ ≈≢№╢₈ ─ ⌐╟╢ ⌂ ≠ↄ╡₉≤ ⇔√ ╩ ╘≡™

╕∆⁹  
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Ũ ǡ ǝ  

3.1   

│⁸ ─ ⌐ ∂√ ●☻─ ─ ╩ ℮√╘─

╩ ∆╙─≢∆⁹ 

 

3.2 ǡ∞ ǘǄ 

│⁸₈ ₉ 21 3 ⌐ ≠ↄ₈

₉≤⇔≡⁸ ─ ⌐ ∂≡ ●☻─ ─ ╩

⅛≈ ⌐ ╘╢√╘─ ╩ ∆╢╙─≢∆⁹ 

╕√⁸ ─ ╩ ∆₈ 2 ₉⌐⅔↑╢ ⁸

∆═⅝ ─ ╩ ∆╢√╘⁸ ─ ╛ ╩ ⇔√

╩ ⌡≡™╕∆⁹ 

 

3.3 ǡ  

─ │ 5(2023) ⅛╠ 12(2030) ╕≢─ 8 ≤⇔╕∆⁹ 

√∞⇔⁸ ╩ ╕ⅎ≡⁸ ⌐ ∂≡ ⇔╩ ™╕∆⁹ 

 

3.4  

⌐ ≠⅝⁸ ⌂ ⌐ ╡ ╗↓≤≤⇔⁸₈ ₉─

╩ ⇔╕∆⁹ 

╕√⁸ ─ ⌐╟╡⁸ ╗ ה ה ⅜∕╣∙╣ ●

☻─ ⌐ ↑≡ ╡ ╗↓≤╩ ⇔╕∆⁹ 
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3.5 ǛǌǾּד  ȕȢוֹ

⅜ ≤∆╢ ●☻│⁸₈ ₉ 2 3 ⌐ ↕╣╢

7 ─ ●☻─℮∟⁸ ╙ ─ ™ ≤⇔╕∆⁹ ─ ≤

⌐ ╢ ╩⁸ ⌐ ⇔╕∆⁹ 

 

þ ּד ȕȢוֹ ǡ   
 

●☻   ⌐ ╢  

◄Ⱡꜟ◑כ  

 
 

⁸ ⁸ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ

⁸  

  
ⱦꜟ⁸ה ☻ⱦכ◘ה ─╒⅛⁸ ה ה

─◄Ⱡꜟ◑כ ⁸  

  
⌐⅔↑╢◄Ⱡꜟ◑כ ⁸  

β │ ⌐ ╕╣╢ 

  
⁸ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ

⁸  

◄Ⱡꜟ◑כ  

 
 ─ ⌐ ℮ⱪꜝ☻♅♇◒ ─  

  



 ᶍ  
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─

 

ŧ  ǡ  

Ŧ  

1.1  

│ ─╒╓ ⌐ ⇔≡⅔╡⁸

│ ≥⅜ ≢№╡⁸ ╩ ⇔≡ ⌐ ∆╢

≤∕─ ™─ ⌐ ⅜ ↕╣≡

™╕∆⁹ ─ │ 1,000m╩ ∆ ₁⅜ ⌂

∫≡™╕∆⁹ 

─ │ ╩ ╗ ≢ ⌐ ╖⁸

™√╢≤↓╤≢ ⅜ ⅝ ⇔≡™╕∆⁹ 

 

 

1.2  

⌐№╢ ─ ─ ╩⁸ ≤ ≤ ∆╢≤⁸ ⁸ ⁸

│ ╟╡ ™╙──⁸ ⅜ ⁸ ╟╡ 1.5 ™ ≢∆⁹ 
 

þ ǡ   
 

 
(ϴ)  (mm) ( )  (m/s)  

 13.0  2,877.6  1,678.4  0.4  

 11.8  3,235.9  1,498.2  1.3  

 16.5  1,980.8  2,182.1  2.6  

 11.7  1,913.9  1,703.6  1.7  

│ ⁸ │ ╩ ∆⁹ 
  24(2012) 3(2021) ─ ─ ⁹ 

₈▪ⱷ♄☻ ╩₉♃כ♦ ⇔≡  

 

⌐№╢ ─ ─ ⌐≈™≡⁸ 24(2012) 3(2021) ─

╩ 57(1982) 3(1991) ─ ≤ ∆╢≤⁸™∏╣╙ ⁸ │

⇔⁸ │ ╕√│ ⇔≡™╕∆⁹ 
 

Ẽ ǡ   טּ
 

  
(ϴ)  (mm) 

 
( )  (m/s)  

 
S57(1982) H3(1991)  12.2  2,683.5  1,696.2  0.4  

H24(2012) R3(2021)  13.0  2,877.6  1,678.4  0.4  

 
S57(1982) H3(1991)  11.2  3,037.2  1,496.0  1.4  

H24(2012) R3(2021)  11.8  3,235.9  1,498.2  1.3  

₈▪ⱷ♄☻ ╩₉♃כ♦ ⇔≡   

þ ǡ∞  
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1.3  

─ ─ 9 ⅜ ≢ ╘╠╣≡ 

™╕∆⁹ ≢│⁸ ⁸ ≢№╡⁸ 

₈∕─ ₉⌐│ ╛ ⌂≥⅜ ╕╣╕∆⁹ 

 

 

 

 

 

1.4  

─ │ ≥⅜ ≢⁸ │ ⌡ ⁸ │ ⌡ ≢∆⁹

─ ─ ⅜ ─ 5 ╩ ╘≡™╕∆⁹ 

≢│⁸ 25(2013) ⌐│ 9 ─ ⅜ ╙ ⅛∫√╙──⁸

2(2020) ⌐│ 11 ─ ⅜ ╙ ↄ⌂∫≡™╕∆⁹ ≢╙ 12⁸13 ─ ⅜ ⇔

≡⅔╡⁸ ─ ⅜ ╕∫≡™╕∆⁹√∞⇔⁸ 2(2020) ─ 1 │ ⅜

25(2013) ╟╡ ⇔⁸ ⌐ ╩ ╣≡™╢↓≤⅜ ↕╣╕∆⁹ 

 

þ   

( ha) 

  
  
  

 

 

 
 
 
∕─     

        

 90,124  87,048  49,810  49,651  159  37,238  3,259  33,978  80  2,996  -  

 2,266  2,075  1,563  1,419  144  512  61  450  0  0  191  

 92,390  89,123  51,373  51,070  303  37,750  3,320  34,428  80  2,996  191  

3 3 31 ⁹ 
 ₈ ₉╩ ⇔≡  

 

þ È É  

 
│⁸ ╩ 5 ≢└≤ↄↄ╡⌐⇔⁸╕≤╘√╙──↓≤⁹1 │ 1 5 ⁸ 

2 │ 6 10 ⁸⌂≥≤⌂╢⁹ 3 31 ⁸ │ ⇔≡™╢⁹ 

 ₈ ₉╩ ⇔≡   

0.1 0.1 
0.4 

0.6 

1.5 

3.2 

4.6 

6.2 

7.4 
7.0 

6.8 

4.5 

1.7 

1.0 0.9 0.7 0.7 0.7 
0.7 0.5 0.6 

0.2 0.2 0.2 0.3 0.4 

1.1 

2.5 

3.9 

5.9 

6.5 

7.3 7.1 

6.0 

2.4 

1.0 0.9 0.7 0.7 0.7 0.7 
1.1 

0

1

2

3

4

5

6

7

8

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

( ha)

2013

2020

1.3% 2.0%

0.7%

89.2%

6.7%

R2

2020

103,075 ha

 ₈ ⁸ ₉ 

╩ ⇔≡  

 

Ẽ  

 

 

 

 

 



 ᶍ  

13 

 

─

 

ŧ ¤  

2.1  

─ 2(2020) ─ │ 38,997 ⁸ │ 14,562 ≢⁸ ⅜ ™≡

™╕∆⁹ 

3 │⁸15 64 ─ ⅜ ⇔⁸65 ─ ⅜ ⇔≡™╕∆⁹ 

 

þ ¤ ǡ ┌  

 
10 1 ⁸ │ ⇔≡™╢⁹ 

ה ╩ ⇔≡  

 

 

þ ÈŨ É ǡ ┌  

 

10 1 ⁹ 

ה ╩ ⇔≡  

  

4.9 4.9 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.4 4.3 4.3 4.2 4.2 4.1 4.1 4.0 3.9 3.9 

1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.4 1.4 1.5 1.5 1.4 1.4 1.4 1.5 

0

1

2

3

4

5

6

H13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 R1 2

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20

( )

( )

( )

12.9 12.8 12.8 12.6 12.4 12.2 12.1 12.1 12.0 11.8 

55.0 54.6 53.8 53.0 52.9 52.1 51.6 50.9 50.5 50.7 

32.1 32.6 33.5 34.3 34.7 35.5 36.2 36.9 37.5 37.5 

0%

20%

40%

60%

80%

100%

H23 24 25 26 27 28 29 30 R1 2

11 12 13 14 15 16 17 18 19 20

( )

( )

65

15 64

0 14
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2.2  

─ │⁸₈ , ₉⅜ ╙ ↄ 22 ⁸ ™≢₈ , ☻ⱦכ◘

₉⁸₈ ₉⌂≥≤⌂∫≡™╕∆⁹ 

≤ ═╢≤₈ , ₉─ ⅜╛╛ ↄ⁸₈ , ☻ⱦכ◘ ₉⁸₈

₉─ ⅜ ™ ≢∆⁹ 

 

þ   

 
⁹ 

28 ☿fi◘☻ ╩ ⇔≡   

,
25%

,

12%

10%14%

,

9%

(

)

6%

,
7%

,
3%

,

4%

,

5% 5%

H28
2016

98,527

,
22%

,

17%

15%

13%

,

8%

(

)

6%

,
5%

,
3%

,

3%

,

2% 6%

H28
2016

2,818
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─

 

2.3  

─ ⁸ │⁸™∏╣╙ ⌐№╡⁸ 2(2020) ≢ 3,319 ⁸

2,870ha ≢∆⁹ │ ⅜ ─ 70 ╩ ╘≡™╕∆⁹ │ ⌐№

╡⁸ 27(2015) ≢ 4,132 ≢∆⁹ 

 

þ ּק   ☺ ǡ ┌  

 
│⁸ 2(2020) ⅛╠ ⅜ ╦∫√⁹ 

☿fi◘☻╩ ⇔≡ │ 2 1 ⁸ 

    ⁸ ╩ ⇔≡ │ 7 15 (H12│ 8 1 )  

 
 

þ ּק ǡ ┌  

 
 

≤│ ⅜ ha ─ ╩™℮⁹ 

☿fi◘☻╩ ⇔≡  

  

3,212
3,040 2,980 2,920 2,870

0

500

1,000

1,500

2,000

2,500

3,000

3,500

H12 H17 H22 H27 R2

2000 2005 2010 2015 2020

(ha)

5,153
4,829

4,459

3,964

3,319

0

1,000

2,000

3,000

4,000

5,000

6,000

H12 H17 H22 H27 R2

2000 2005 2010 2015 2020

( )

( )

R2 R2

4,687
4,484 4,320

4,132

0

1,000

2,000

3,000

4,000

5,000

6,000

H12 H17 H22 H27

2000 2005 2010 2015

( )

( )
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2.4  

─ ─ │⁸₈ ₉⅜ ╙ ↄ 13 ⁸ ™≢₈∕─ ─

₉⁸₈ ה ₉⁸₈ ₉⌂≥≤⌂∫≡™╕∆⁹ 

≤ ═╢≤⁸ ≢│₈ ה ₉⁸₈ ה ₉─ ⅜

ↄ⁸∕─ ≢₈ ה ₉╛₈ ₉⌂≥─ ⅜ ™

≢∆⁹ 

│ ⌐№╡╕∆⅜⁸ │ ┌™≢ ⇔≡™╕∆⁹ 

 

þ   

 

2 (2020) ╩ ⇔≡  

 

þ   ǡ ┌  

 
│ 26 2014 ╕≢│ 12 31 ⌐ ⇔≡™√⅜⁸ 27 2015 │

∑∏⁸ 28 2016 6 ⌐ ⇔√ ☿fi◘☻─ ╩ ⇔≡™╢⁹ 28 2016 ⁸ │

6 ⌐ ⇔⁸ │ ⁸ │ ≤⌂∫≡™╢√╘⁸ 27 2015

─ │ ↕╣≡™⌂™⁹ 3(2021) ─ ─ │ ≢ ⁹ 

23 2011 │ ☿fi◘☻─ ╩ ⇔≡™╢⁹ 

⁸ ☿fi◘☻╩ ⇔≡   

, 

13%

, 

11%

, 9%

, 

8%

, 8%, 7%

, 

6%

, 6%

, 6%

, 5%

, 4%

, 4%

, 3%

, 11%

R2

2020

145

, 

13%

, 

3%

, 3%

, 

8%

, 4%

, 8%

, 

4%

, 13%

, 6%

, 7%

, 4%

, 10%

, 3%
, 14%

R2

2020

5,415

725.2 771.8 766.3 754.9 778.2 801.3 788.1 827.9 852.8 806.6 824.5 

175 
186 

177 173 170 169 

155 155 153 
145 140 

0

100

200

0

100

200

300

400

500

600

700

800

900

H22 23 24 25 26 27 28 29 30 R1 2 3

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

(

(
)
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─

 

2.5  

─ │⁸ ⅜ 19(2007) ⅛╠ 24(2012) ⌐⅛↑≡ ⅝ↄ ⇔⁸

∕─ ╙ ⅜ ™≡™╢╙──⁸ │ 24(2012) ≢ ⇔

≡™╕∆⁹ 

─ │⁸1 √╡≢│ 26(2014) ╕≢ ⌐№╡╕⇔√⅜⁸

28(2016) │ ╩ ⅝ↄ ╡╕⇔√⁹ ≢│ 19(2007) ⌐

№╡╕∆⁹ 

 

þ ּב   ǡ ǡ ┌  

 
⁸ ☿fi◘☻╩ ⇔≡   

90 87 86 73 

635

497 478 466 

0

100

200

300

400

500

600

700

H19 H24 H26 H28

2007 2012 2014 2016

178 
124 129 133 

421 
366 

397 391 

0

100

200

300

400

500

600

H19 H24 H26 H28

2007 2012 2014 2016

(
)

56 54 54 
38 

89

108 112

81

0

20

40

60

80

100

120

140

H19 H24 H26 H28

2007 2012 2014 2016

(
)

1
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2.6  

≢│⁸ ⅜ ╩ ⇔≡⅔╡⁸└╢⅜─ ⁸ ⁸ ⁸⅞┤

⁸ ⁸ ▬fi♃כ♅▼fi☺⅜№╡╕∆⁹∕─╒⅛ │ 156 ⅜ ╩ ⇔⁸

158 ⅜ ─ ╩⁸256 ⅜ ─ ╩ ⇔≡™╕∆⁹ 472 │ ─ ≤

╩ ╪≢™╕∆⁹ 

≢│⁸ ⅜ ≤ ╩ ╪≢™╢╒⅛⁸ Ᵽ☻≤

Ᵽ☻⅜ ⌐ ↑√ Ᵽ☻╩ ⇔≡™╕∆⁹ 

╕√ ≢│⁸ ─ Ᵽ☻⅜⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─ 6 ⌐

19 №╡╕∆⁹ ≢│⁸ 6 ⁸ Ᵽ☻ 2

⌐ ⅎ⁸ כ◦◒♃ ⅜ 3 ╩ ⇔≡™╕∆⁹ 

 

─ │⁸ ⌐№╡╕∆⁹ ≢│ ⅜ ╙ ↄ⁸ │

⌡ ┌™≢ ⇔≡™╕∆⁹ √╡─ │ ⌐№╡╕∆⁹ 

 

þ ǡ ┌  

 

 

₈ ₉│ ⁸ ⁸ ⁸ ⁸₈∕─ ₉│ ⁸ ⁸ ⁹ 

│ 3 31 ⁸ │ ⇔≡™╢⁹ 

│ 10 1 ⁸R3│ ⁹ 

 ⁸ ה ╩ ⇔≡  

  

4.02 4.02 4.02 4.00 3.99 3.97 3.96 3.93 3.90 3.86 

0.93 

0.94 
0.95 0.95 

0.96 
0.97 

0.99 
1.00 1.00 

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

1.02

1.04

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

H24 25 26 27 28 29 30 R1 2 3

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

√
╡
─

(
)

(
)
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─

 

Ũ ¤ȑȶɔȗº 

3.1  

─↔╖ │⁸12 t ≢ ⇔≡™╕∆⁹ √╡─ ≢│⁸

⌐№╡╕∆⁹ 

⁸ꜞ◘▬◒ꜟ ≤╙⌐ ⌐№╡⁸↔╖≤⇔≡ ↕╣╢╙─⅜ ⅎ≡™╕

∆⁹ 

 

þ Ǉǲ ǡ ┌  

 

╩ ⇔≡  

 

þ ɓȞȍȘɔ ǡ ┌  

 
ꜞ◘▬◒ꜟ ( + + )/( ↔╖ + )×100 

╩ ⇔≡   

11.9 12.0 12.0 11.7 12.0 11.6 11.5 11.6 11.6 11.6 

701 713 722 719
744 729 737 753 763

781

500

550

600

650

700

750

800

850

900

950

1,000

0

2

4

6

8

10

12

14

H23 24 25 26 27 28 29 30 R1 2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

g/

2.8 2.8 
2.6 

2.4 2.5 
2.3 

1.9 
2.1 2.1 2.0 

23.8 23.1
21.9

20.8 20.4
19.4

16.7
18.0 18.2

17.1

0

5

10

15

20

25

30

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

H23 24 25 26 27 28 29 30 R1 2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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3.2 ȑȶ¤ ȑȶ  

─ ─ 30(2018) ⌐⅔↑╢ ◄Ⱡ │⁸₈ ◘♇◦ │ ●ꜝ☻─ ₉

⅜ ╙ ⅜ ↄ 40.9 ≢∆⁹₈ ╩ ⇔√ ₉│ 15(2003) ⅛╠

⇔≡⅔╡⁸ 30(2018) ⌐│ 7.1 ≢∆⁹₈ ╩ ⇔√ ₉│ ╙

⅜ ™╙── ⌐№╡╕∆⁹ 

◘♇◦ │ ●ꜝ☻─ ─ ╩ ╢≤⁸₈∆═≡─ ⌐№╡₉─ │

30(2018) ≢ 12.8 ≢∆⁹ 

 

þ ǡ ȑȶ   

 
₈ ◘♇◦ │ ●ꜝ☻─ ₉│₈ ─ ⌐№╡₉≤₈∆═≡─ ⌐№╡₉─ ≢№╢⁹ 

  H15(2003)│ ─╖─ ⁹ 

╩ ⇔≡  

 

þ ǡ ȞȬȠ Ǣ ȕɒȢǡ   

 
H15(2003)│ ─╖─ ⁹ 

╩ ⇔≡   

15.3%
11.2%

9.2%
7.1%

1.2% 0.7% 2.2% 2.3%

17.8%

32.9%

38.8%
40.9%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

H15 H20 H25 H30

2003 2008 2013 2018

)

4.4%
10.6% 12.4% 12.8%

13.3%

22.2%
26.4% 28.2%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

H15 H20 H25 H30

2003 2008 2013 2018

)
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─

 

─ ─ 30(2018) ⌐⅔↑╢ ◄Ⱡ ─ ╩ ≤ ∆╢≤⁸

◘♇◦ │ ●ꜝ☻─ │⁸ ─ ↕╩ ⇔≡ ⅜ ™ ≢∆⁹

╩ ⇔√ ─ │ ╟╡ ™╙──⁸ ╩ ⇔√ ─

│ ╟╡ ™ ≢∆⁹ 

 

þ ǡ ȑȶ È É  

 

₈ ◘♇◦ │ ●ꜝ☻─ ₉│₈ ─ ⌐№╡₉≤₈∆═≡─ ⌐№╡₉─ ≢№╢⁹ 

30 2018 ╩ ⇔≡  

 

 

◄Ⱡꜟ◑כ≢ ⇔√ ⌐│⁸ ⅜ ╘╢ ≢ ⅜ ™ ╢

⅜№╡╕∆⁹ 

≢ ─ ≤⌂∫√ ⌐│⁸ ⁸ ⅜№╡╕∆⁹

│⁸ ─ 10kW ⅜ ╙ ↄ⌂∫≡™╕∆⁹ (2019) ⌐│ ─

⅜ ⇔√√╘⁸ ⌐ ⇔╕⇔√⁹ ≢│ 10kW ⅜ ╙ ↄ⌂

∫≡™╕∆⁹ │ ⁸ ≤╙╦∏⅛≢∆⁹ 

 

þ ּל ǡ ǡ ┌  

 
12 ≢ ⇔≡™╢╙─⁹ │ ⇔≡™╢⁹ 

◄Ⱡꜟ◑כ ₈◄ꜞ▪ ─ ┘ ₉ ה  ╩ ⇔≡  

3.6% 4.2%

29.9%

6.8% 7.5%

33.7%

4.7% 6.2%

28.1%

7.1%

2.3%

40.9%
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0
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3.3 ≥  

3(2021) 10 ⌐ ⌐ ⇔⁸ ⌐≡◄Ⱡꜟ◑כ ─ ╛ ─

⌐ ∆╢ ⌂≥╩ ⇔╕⇔√⁹ 

 

þ ֹו  
 

   

100 66 66  

 

þ ǞǗƷǙ  

™√∞™√ ─ │₈ ₉⅜ ╙ ↄ⁸ ™≢₈ ה ₉⌂≥

≤⌂∫≡™╕∆⁹ 

 

 

  

68.2%

9.1%

1.5%

1.5%

3.0%

16.7%
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─

 

þ ȑȶ Ǟ ǌǾ ǞǗƷǙ  

◄Ⱡה ⌐≈™≡│⁸ ⌡₈ ⇔≡™╢₉⅜ 50 №╢╙──⁸₈ ─

₉│₈ ⇔≡™╢₉⅜ ⌂ↄ₈ ╙ ⇔⌂™₉⅜ ™ ≤⌂╡╕⇔√⁹ 

⌐≈™≡│⁸₈ │◄fi☺fi╩ ╢ ─▪▬♪ꜞfi◓☻♩♇ⱪ₉─

₈ ⇔≡™╢₉⅜ ╙ ™╙──⁸∕─ ─ ≢│₈ ⇔≡™╢₉⅜ 50 ⌐

√⌂™ ≤⌂╡╕⇔√⁹₈ ∆╢₉⅜ ╙ ⅛∫√─│₈ ●☻

╛ ⌂≥─ ─ ₉≢⇔√⁹ 

 

 

 

 

  

97.0 

90.9 

72.7 

72.3 

41.5 

16.7 

10.8 

57.6 

26.2 

24.2 

1.5 

3.0 

7.6 

13.6 

24.6 

27.7 

9.1 

3.1 

13.6 

32.3 

15.2 

6.1 

0.0 

0.0 

6.1 

0.0 

16.9 

9.1 

29.2 

16.7 

10.8 

15.2 

34.8 

0.0 

1.5 

7.6 

3.1 

13.8 

65.2 

56.9 

12.1 

30.8 

45.5 

57.6 

0% 20% 40% 60% 80% 100%

(%)
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þ ּטǛ ȜȢȱּטǞǗƷǙ  

₈ ≤ ◖☻♩ ≤─ ╩ ╢═⅝≢№╢⅜⁸ ◖☻♩⅜ ↄ⌂╢─│⇔

⅛√⅜⌂™₉⅜ ╙ ↄ⁸ ™≢₈ ⅜ ↕╣╢═⅝≢№╡⁸ ╩ ╘

╢√╘⌐│⁸◖☻♩⅜ ₁ ↄ⌂∫≡╙⇔⅛√⅜⌂™₉⁸₈ ◖☻♩ ╩ ∆═⅝≢

№╡⁸ ⅜ ⅎ≡╙⁸ ◖☻♩ ╩ ╘╢═⅝≢№╢₉⌂≥≤⌂╡

╕⇔√⁹ 

  

þ Ǟ Ǌǒ ☺ ǞǗƷǙ  

∆═≡─ ≢⁸₈ ─ │⌂™₉⅜ ╙ ™ ≤⌂╡╕⇔√⁹₈ 14001

─ ₉╩ ↄ ≢│⁸₈≥─╟℮⌂╙─⅛ ╠⌂™₉⅜ 30 №╡╕∆⁹ 

 

4.5%

54.5%

1.5%

9.1%

21.2%

9.1%

12.3 

6.2 

1.5 

0.0 

0.0 

0.0 

6.2 

4.6 

6.2 

9.4 

4.7 

4.7 

63.1 

53.8 

49.2 

51.6 

62.5 

56.3 

4.6 

3.1 

1.5 

3.1 

1.6 

3.1 

13.8 

32.3 

41.5 

35.9 

31.3 

35.9 

0% 20% 40% 60% 80% 100%

(%)
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─

 

þ ּד טּ ȅ ǌǾǞ ǒǽ  ǫ ǌǾǆǛǞǗƷǙ  

₈ ⌂≥─ ⌐ ∆╢ ₉⅜ ╙ ↄ⁸ ™≢₈ ה ─

₉⁸₈ ⌂≥─ ₉⌂≥≤⌂∫≡™╕∆⁹ 

 

 

 

þ ּס ȑȶɔȗº ǡ ǽ ǲǞǗƷǙ  

₈∕╣╒≥ ⇔√™≤│ ╦⌂™₉⅜ ╙ ↄ⁸ ™≢₈≢⅝╣┌⁸ ⇔√™₉⁸

₈∆≢⌐ ⇔≡™╢₉⌂≥≤⌂∫≡™╕∆⁹ 

 

 

  

47 

39 

29 

24 

17 

12 

3 

2 

0 10 20 30 40 50

12.1%

0.0%

22.7%

43.9%

0.0%

9.1%

12.1%
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þ ּס ȑȶɔȗºǷȑȶɔȗºȅ Ǟ ƹ ǡ ǞǗƷǙ  

─ ≢₈ ⁸ ≢№╢₉⅜ ⌂™ ≤⌂╡╕⇔√⁹∆≢⌐ ⇔√

│⁸ ≢│₈ ₉⁸ ≢│₈Ᵽ▬○ⱴ☻ ⁸ ₉⁸∕─

≢│₈ ─ ⁸ ₉⅜ ™≢∆⁹₈Ᵽ▬○ⱴ☻ ⁸ ₉╩

⇔√ 3 ─℮∟⁸2 │ ─ ≢⇔√⁹ 

 

 

 

 

n=34

n=29

n=29

n=28

n=30

n=31

n=29

n=30

n=30

n=31

n=28

n=28

n=31

n=28

26.5 

0.0 

0.0 

0.0 

0.0 

9.7 

3.4 

0.0 

0.0 

22.6 

3.6 

3.6 

0.0 

0.0 

5.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.9 

0.0 

23.5 

6.9 

10.3 

3.6 

6.7 

3.2 

10.3 

10.0 

6.7 

12.9 

14.3 

21.4 

22.6 

14.3 

44.1 

93.1 

89.7 

96.4 

93.3 

87.1 

86.2 

90.0 

93.3 

64.5 

82.1 

75.0 

64.5 

85.7 

0% 20% 40% 60% 80% 100%

(%)
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─

 

ũ  

⌐╟╢ │⁸ ⌐ ⇔√ ≤ ⅛╠ ⇔╕∆⁹ 

 

─ Ca ─ Cb  

Cc- Cd  

─ V × D × BEF  

× 1 ─ R × 0.5  

βD R│ ⌐╟╡ ↕╣╢⁹ 

₈ ●☻▬fiⱬfi♩ꜞ ₉ ●☻▬fiⱬfi♩ꜞ○ⱨ▫☻ GIO  

   ☿fi♃כ  

 

( 2019) ⌐ ↕╣√ ─ Cc 30,165t  

℮∟⁸ ≤⇔≡ ↕╣√ ─ Cd 8,644t  

 

7,448,540 Ca 7,354,063 Cb 30,165 Cc - 8,644 Cd

72,956  

 

72,956×44/12 ≤ ─ 265,505t- CO2 

 

 

 

 

 

 ḘᶹᶿḦḁ  

╩ ⇔≡™╢ ─ │⁸ ⌐╟∫≡ ─ ╩

ה ⇔≡™╕∆⁹ ─ ╩ ⇔⁸∕─ ╩ ╛∆≤ ╩

↕∑╕∆⅜⁸↓─ │⁸ ⌐ ┘ ⅜ ≡┌⁸∕─ ─

≢ ┘ ⌐ ↕╣╢↓≤⌐⌂╡╕∆⁹ 

╩ ╛⇔≡◄Ⱡꜟ◑כ╩ ∆╢ ⁸↓─╟℮⌐ ™◘▬◒ꜟ≢

⅜ ↕╣╢─≢⁸ ─ ⌐ ╩ ⅎ⌂™₈◌כⱲfi♬

≥╢№≢₉ꜟꜝ♩כꜙ ╦╣╕∆⁹ 

╛ ⌂≥─ │⁸ ─ ╛ ─ ⅜⁸ ™ ╩⅛

↑≡ ⇔≡≢⅝√≤ ╦╣≡⅔╡⁸ ╛⇔√ ⌐ ┘ ╛ ⌐⌂╢╕≢⁸

≤│ ≢⅝⌂™ ™◘▬◒ꜟ⅜ ≢∆⁹ ─ ╦╡⌐ ─

⌂≥─ Ᵽ▬○ⱴ☻╩◄Ⱡꜟ◑כ⌐ ∆╢↓≤≢⁸ ─

⅜ ≢⅝╕∆⁹ 
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Ũ דּ  ȕȢוֹ ǡ  

 

Ŧ ּט ǡ  

─ ╩⁸ ⌐ ⇔╕∆⁹ ╩ ≤⇔⁸ ─ ╛

╩ ╘√ ─ ⌐ ⇔√ ╩ ≤⇔╕⇔√⁹ 

 

þ ּט ǡ   

  

   
( ◄Ⱡꜟ◑כ  ×
(  )÷(  
×44÷12 

  
 

 
 

 
( ◄Ⱡꜟ◑כ  ×
( ה  ה )÷(  

ה ה )×44÷12 

   (  )×  

  
( ◄Ⱡꜟ◑כ  ×
(  ) ÷(  )
×44÷12 

    (  )×  

  
( ◄Ⱡꜟ◑כ  ×
(  )÷(  )×44÷12 

     (  ×  

   
(  ×(  

÷(  )×
×  

   
( ◄Ⱡꜟ◑כ   ×(  

÷(  )×44÷12 

  (  )×(  ⱪꜝ☻♅♇◒  

◄Ⱡꜟ◑כ ≢│⁸ ⌐ ●☻⅜ ↕╣≡™╢⅜⁸ ⌐│ ●☻

⅜⌂™√╘⁸ ≢│⁸ ⁸ ≢│ ●☻≤ ⁸ ≢│ ≤ ⇔

≡ ⇔√⁹ 

  ◄Ⱡꜟ◑כ │⁸ ─ ◄Ⱡꜟ◑כ  ╩

◄Ⱡꜟ◑כ  ◄Ⱡꜟ◑כ ≤⇔≡ ⇔√⁹ │◄Ⱡꜟ◑כ≢│⌂™─≢

⁹ 
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●
☻

─

 

(2019) ─ │⁸307.5 t - CO2≢№╡⁸ ≢│ ⅜ ╙

ↄ 30.6 ≢⁸╒≤╪≥╩ ⅜ ╘≡™╕∆⁹ ™≢ 28.5 ⁸

20.0 ⌂≥≢∆⁹ ≢│ ⅜ ╙ ↄ⁸44.8 ╩ ╘≡™╕∆⁹ 

25(2013) ⅛╠ │ ⌐№╡⁸ (2019) ≢│ 22.3

⇔≡™╕∆⁹ ≢│⁸ ⁸ │ ⅜ ⅝™─⌐ ⇔⁸

⁸ ≢│ ⅜ ↕ↄ⁸ │ ⇔≡™╕∆⁹ 

 

þ ּט ǡ È (2019) É  

 
 

 

þ ּט ǡ ┌  

 

 
  

44.8%

5.5%

43.5%

4.3%

∕─

1.9%

307.5

t -COϒ

28.5%

16.5%
20.0%

30.6%

4.3%
24.3%

4.2%

29.8%

0.8%

307.5

t -COϒ
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t-CO2

t-CO2/

2

H25 26 27 28 29 30 R1
2013 2014 2015 2016 2017 2018 2019
126.4 107.4 103.1 99.0 98.8 95.6 87.8
106.2 90.2 86.5 84.0 83.6 80.8 74.7
20.2 17.2 16.6 15.0 15.3 14.8 13.1
78.1 69.2 90.5 58.2 53.8 53.1 50.9
72.4 71.2 68.9 67.5 70.6 63.5 61.5

108.7 104.1 109.2 102.0 101.8 99.3 94.1
105.3 101.0 106.2 99.0 99.0 96.8 91.6

3.3 3.2 3.1 3.0 2.8 2.6 2.5
10.2 9.0 11.7 11.5 10.4 12.1 13.3 30.5%

395.8 361.0 383.5 338.1 335.4 323.6 307.5

R1(2019)
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∕─ ⌐│ ⁸ ⁸ ╩ ╗⁹ 
 

 

 

 

 

 

  

395.8 

361.0 
383.5 
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H25 26 27 28 29 30 R1
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13 11 25 4 4 4 3
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19 17 25 17 16 16 17

181 161 158 154 153 144 134
10 9 12 11 10 12 13 30.5%
3 3 3 2 2 3 3 10.3%

395.8 361.0 383.5 338.1 335.4 323.6 307.5

R1(2019)
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≢│⁸ ⁸ ⁸ ≢ ⅜ ↄ⁸ ⁸ ≢│ 70

╩ ╘≡™╕∆⁹ ≢│●♁ꜞfi⁸ ⅜ 90 ╩ ╘≡™╕∆⁹ 

 

 ( 2019)  

 
 

10.2 

9.0 
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ŧ ȑȶɔȗº ǡ  

(2019) ─◄Ⱡꜟ◑כ │⁸3,561TJ ≢№╡⁸ ≢│ ⅜ ╙ ↄ

38.6 ≢⁸╒≤╪≥╩ ⅜ ╘≡™╕∆⁹ ™≢ 28.2 ⁸ 18.0

⌂≥≢∆⁹ ≢│●♁ꜞfi⌂≥─ ⅜ ╙ ↄ⁸45.9 ╩ ╘≡⅔╡⁸ ─

≤ ∆╢≤⁸ ─ ⅜ ™ ≢∆⁹ 

 

þ ȑȶɔȗº È (2019) É  

 

       

 
 

  

45.9%

6.7%4.5%

9.2%

31.4%

2.3%

3,561
TJ

28.2%
38.6%

23.4%

4.8%

15.2%

18.0%

38.0%

0.6%

3,561
TJ
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25(2013) ⅛╠◄Ⱡꜟ◑כ │ ⌐№╡⁸ (2019) ≢│ 17.9

⇔≡™╕∆⁹ √╡─◄Ⱡꜟ◑כ ╙ ⇔≡™╕∆⁹ ≢│⁸

⁸ │ ⅜ ⅝™─⌐ ⇔⁸ ⁸ ≢│ ⅜ ↕

™ ≢∆⁹ 

 

þ ᶽḕḳ᷃ᴻ ᶍ ┌  

 

 
 

 
 

 

  

4,338 

4,024 

4,356 

3,756 3,765 3,670 3,561 

101.2 
95.1 

103.5 

90.7 92.2 91.5 90.3 
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0
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4,000
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5,000

H25 26 27 28 29 30 R1

2013 2014 2015 2016 2017 2018 2019

GJ/TJ

GJ/

H25 26 27 28 29 30 R1
2013 2014 2015 2016 2017 2018 2019
1,315 1,127 1,103 1,056 1,077 1,064 1,004
1,056 905 888 863 879 871 833

260 222 214 193 198 193 171
758 695 1,003 573 516 529 541
682 686 659 640 686 625 640

1,583 1,516 1,592 1,487 1,486 1,452 1,376
1,559 1,493 1,568 1,464 1,463 1,430 1,354

24 24 23 23 23 22 22
4,338 4,024 4,356 3,756 3,765 3,670 3,561

R1(2019)
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≢│⁸ (2019) ─◄Ⱡꜟ◑כ ⌐ ╘╢ ─ ™ ┘

─ │⁸ ─ ╟╡ ↕™ ≢∆⁹ 

─ │ 25(2013) ⅛╠ (2019) ⌐⅛↑≡ 16.0 ⇔≡

™╕∆⁹◄Ⱡꜟ◑כ ─ 17.9 ╟╡ ─ 22.3 ⅜

™─│⁸ ─ ⅜ ⇔≡™╢↓≤⅜ ⇔≡™╢≤ ⅎ╠╣╕∆⁹ 

 

þ ȑȶɔȗº ǡ ┌  

 

 

 
∕─ ⌐│ ⁸ ⁸ ⁸ ╩ ╗⁹ 

 

 

þ ǡ ǡ ┌  

 
₈ ─CO2 ─ ⌐≈™≡₉ Ⱶꜝ▬☼ ╟╡   

4,338 
4,024 

4,356 

3,756 3,765 3,670 3,561 

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

H25 26 27 28 29 30 R1

2013 2014 2015 2016 2017 2018 2019

TJ

H25 26 27 28 29 30 R1
2013 2014 2015 2016 2017 2018 2019
1,886 1,817 1,870 1,760 1,770 1,698 1,634

386 317 285 265 270 264 239
244 230 228 185 178 159 162
366 330 483 328 317 321 328

1,267 1,168 1,169 1,144 1,155 1,136 1,118
189 163 320 74 74 92 80

4,338 4,024 4,356 3,756 3,765 3,670 3,561

R1(2019)

0.513 
0.497 

0.486 0.485 
0.476 

0.457 

0.431 

0.30

0.35

0.40

0.45

0.50

0.55

2013 2014 2015 2016 2017 2018 2019

H25 26 27 28 29 30 R1

(kg-CO2/kWh

ů16.0  
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≢│⁸ ⁸ ⁸ ≢ ⅜ ↄ⁸ ⁸ ≢│ 60

ↄ╩ ╘≡™╕∆⁹ ≢│●♁ꜞfi⁸ ≢ 98 ╩ ╘≡™╕∆⁹ 

 

 ( 2019)  

 

 

 

  

3.1%

1.1%

35.1%

17.2%

41.8%

1.7%

1,004TJ

0.5%
3.2%

18.5%

21.5%

56.0%

0.3%

541TJ

19.2%

22.2%
58.6%

640TJ

●♁ꜞfi

59.5%

38.8%

LPG

0.3%

1.4%
∕─

0.0%

1,376TJ
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Ũ ּט ǡ  

3.1 ǡ ƻ È Ǜ ǡ É 

─ ≢│⁸ ⁸ ⌐ ╩ ╦∏⁸ ─ ☻♃▬ꜟ╛

☻♃▬ꜟ⅜ ╙ ↄ≤ ⇔╕∆ ☻כ◔ ⁹ ◄Ⱡ─ │

─╕╕≢⁸ ⌐ ╩ ™ ⅎ≡╙⁸ ⌂≥│ ≤ ∂╙─⌐⌂╢≤™℮

≢∆⁹ 

─ │⁸ ─ ≢ ╘╠╣╕∆⁹ ╛ ה ⌂≥⁸

─ ⌐ ─№╢ ─ ⅜∕─╕╕ ↕╣√╙─⌐⌂╡╕∆⁹ 

 

─  × ─ ┘   ─  

 

12(2030) ─ │⁸ ╛ ה ⌂≥⁸ ⌐№╢ ─

⅜≢⅝╢╙──⁸2050 │⁸ ⅜ ↄ⌂╢↓≤⅛╠⁸ ⌐≈™≡ ─ ⅛

╠ ⇔╕⇔√⁹ 

₈ ₉│ 30(2018) ≤⇔≡  

 

þ ᶍ ᶍ ᶒ ᶍ ᵧ   
 

   ─ ┘ ─ ⅎ  

 

   ─ ┘ ╩⁸ 5 ─ ─ ≤⇔√⁹ 

ה   
⌐№╢↓≤⅛╠ ╩ ≡ ≤⇔

√ ┘ 0 ⁹ 

  
⌐№╢↓≤⅛╠ ╩ ≡ ≤⇔

√ ┘ 0 ⁹ 

  

─ ⅜ ╗≤ ⅎ╠╣╢↓≤⅛╠⁸
30(2018) ⌐ ∆╢₈ ⇔ה≥└ה∟╕
↔≤ ⱦ☺ꜛfi ₉( R2.3) ─
12(2030) ─ ─ ┘ ⌐ ⇔™≤⇔√⁹ 

  

₈ ≥↔⇔ה≥└ה∟╕ ⱦ☺ꜛfi
₉( R2.3)─ 12(2030) ─ ≤⁸

30(2018) ─ √╡ ⅛╠ 12(2030)
─ ╩ ╘⁸ ┘ ╩ ⇔√⁹ 

 

 
│ ⁸

│ ה
 

│⁸ 30(2018) ⌐ ∆╢₈ ╕
≥↔⇔ה≥└ה∟ ⱦ☺ꜛfi ₉( R2.3)
─ 12(2030) ─ ⅛╠ ┘ ╩ ⇔√⁹ 

│ ה ─ ┘ ─ ≤⇔√⁹ 

  
⌐№╢↓≤⅛╠ ╩ ≡ ≤⇔

√ ┘ 0 ⁹ 

  
30(2018) ⌐ ∆╢₈ ה≥└ה∟╕

⇔↔≤ ⱦ☺ꜛfi ₉( R2.3)─
12(2030) ─ ⅛╠ ┘ ╩ ⇔√⁹ 
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3.2 ǡ טּ ǡ ǲÈŷŶƊÉ 

│ ─ ⅛╠ ⅜ ↄ╙──⁸ ⅜ ⌂ ╩ ⇔≡

∆╢ ╖≢№╡⁸ ╙ ⅜ ╕╣╢↓≤⅛╠⁸ 12(2030)

│ (2019) ⅛╠ ∆╢ ╖≢∆⁹√∞⇔⁸ 25(2013) ╩╦∏⅛⌐

╡╕∆⁹ 

╕√⁸2050 ≢│⁸ 12(2030) ╟╡ ⇔╕∆⅜⁸ (2019) ≤ ─

⌐⌂╢ ╖≢∆⁹ 

 

þ ǡ טּ ǡ ǲÈŷŶƊÉ  

 

 

 
 

  

395.8 

361.0 
383.5 

338.1 335.4 323.6 
307.5 

353.0 

309.5 

0

50

100

150

200

250

300

350

400

450

H25 26 27 28 29 30 R1 R12 R32

2013 2014 2015 2016 2017 2018 2019 2030
BAU

2050
BAU

-CO2

2013 2014 2015 2016 2017 2018 2030 2050

H25 26 27 28 29 30 R1 R12 R32

2013
2014 2015 2016 2017 2018 2019

2030
BAU

2050
BAU

126.4 107.4 103.1 99.0 98.8 95.6 87.8 123.4

106.2 90.2 86.5 84.0 83.6 80.8 74.7 108.7 2.3%

20.2 17.2 16.6 15.0 15.3 14.8 13.1 14.8

78.1 69.2 90.5 58.2 53.8 53.1 50.9 48.3

72.4 71.2 68.9 67.5 70.6 63.5 61.5 68.0

108.7 104.1 109.2 102.0 101.8 99.3 94.1 102.2

59.8 50.4 53.1 50.4 49.8 49.5 47.0 45.0

45.5 50.5 53.1 48.6 49.1 47.3 44.7 54.6 20.0%

3.3 3.2 3.1 3.0 2.8 2.6 2.5 2.6

10.2 9.0 11.7 11.5 10.4 12.1 13.3 11.0 7.9%

395.8 361.0 383.5 338.1 335.4 323.6 307.5 353.0 309.5

-

-

-
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●
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─

 

3.3 ǡȑȶɔȗº ǡ ǲ 

◄Ⱡꜟ◑כ ─ ™ ╛⁸∕─ ─ │ ─ ⅛╠ ⅜ ↄ

╙──⁸ ⅜ ⌂ ╩ ⇔≡ ∆╢ ╖≢№╢↓≤⅛╠⁸ 12(2030)

│ (2019) ⅛╠ ∆╢ ╖≢∆⁹ 

╕√⁸2050 ≢│⁸ 12(2030) ╟╡ ∆╢╙──⁸ (2019) ≤ ─

⌐⌂╢ ╖≢∆⁹ 

 

þ ǡȑȶɔȗº ǡ ǲ  

 

 

 

 

 

 

 

  

4,338 
4,024 

4,356 

3,756 3,765 3,670 3,561 

4,011 
3,655 

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

H25 26 27 28 29 30 R1 R12 R32

2013 2014 2015 2016 2017 2018 2019 2030
BAU

2050
BAU

TJ

H25 26 27 28 29 30 R1 R12 R32

2013
2014 2015 2016 2017 2018 2019

2030
BAU

2050
BAU

1,315 1,127 1,103 1,056 1,077 1,064 1,004 1,364 3.7%

1,056 905 888 863 879 871 833 1,171 11.0%

260 222 214 193 198 193 171 193

758 695 1,003 573 516 529 541 482

682 686 659 640 686 625 640 669

1,583 1,516 1,592 1,487 1,486 1,452 1,376 1,496

890 751 790 749 742 736 699 670

669 742 778 714 721 694 656 804 20.2%

24 24 23 23 23 22 22 22

4,338 4,024 4,356 3,756 3,765 3,670 3,561 4,011 3,655 -

-

-
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ũ דּ  ȕȢוֹ  

Ŧ ╓ǡ ȼȡɐɜ 

 

─ ⱦ☺ꜛfi╩ ⌐ ⇔╕∆⁹ 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ᵪᶉ ᶇ ᶱ╔ᶞᴲᶣᵴᵶᵣ ·ᵫᵮᶨᵸ  ᵆ ᵇᶱ ᵶᶅ 

₈ ₉ ≤│ 

ᴴ ᴴ ᵫ ᶽḕ ᶣ

ᶱ ᵶᴲ ᶽḕ ᵫ ᵴᶫ

ᶅᵣᶪᴳḷᴻ᷆ᴻ᷿ḯḻᴲḎḴḷᴻ᷄ᴲ

ᶉᶈᶍ ·ᶉ ᵬ ᴲ ᶨᵶ

ᵫ ᶩ ᶫᶨᶫᶅᵣᶪ  G

ᵈ ᶉᶡᶍᶱ ᶮᶪƎ ᵳᶞᶊᶉᶪᶡᶍ

ᶱ ᶨᶉᵣᴴ ᶮᶉᵣᴲ ᶩ ᵶ ᵥƎ

ᵸᶪטּ ᶇeᵣᵥ≥ ᵫ ᵶᴲᵳᶞ

ᶇᶇᶡᶊ ᶱ ᶊ ᵶᴲ

ᵴᶫᶪᵳᶞᵫ ᶂᶅᵣᶪ  G

ᶍ ᵫ ᶞᴲ ᶊᶎ ᵣ ·ᵫ

╔ᶂᶅᵣᶪᴳ ᶍ᷄ḴḀḋḐᶍ

ᶱ ᵸᶪᵲᶇᶆ ᵶᵾ

ᶱ ᵶᵾ ᶍ ᴴ ᶣᴲ᷅Ḳ

ᴻḻᴴḌᴻḲḂḨᶉᶈ ᶊ ᶩ ᵥ

ᶊ ᶮᶪ ᶡ ᵶᶅᵣᶪנּ  G

ᶍ ᶊ ḙḕḳᵫ

ᵴᶫᴲ ᷿ḁḎḨᶡ ᵧᶅᵩᶩᴲ

ᶍ ᶱ ᵥᶇ ᶊᴲ ᶍ ꞌ

ᶊ ᵧᶅᵣᶪ  G

ᶍ ᵪᶉ ᶱ ᵶᵾ

ᶱᶎᵷᶠᴲ ᶆ ᴲ

ḘᶹᶿḦḁᶉᶈᶍ ᶣᴲ ᴲ

ᶉᶈᶍ ᶽḕḳ᷃ᴻᵫ

ᵴᶫᶅᵣᶪᴳ ᶆᶎ ☺ᵫ

ᵴᶫᴲ סּ ᶽḕḳ᷃ᴻ ᶍ

ᵫ ᶲᶆᵣᶪ  G

ᶊᶎᴲ ᶣ ᶍ ḁḎ

ᴻ᷿ḯḻᵫ ᵡᶩᴲḦᶹ᷀ᴻᶎ

ᶇᶉᶂᶅᵣᶪᴳ ᶍ

ᶡ ᶇᶉᶩᴲ ᶣ

ᶉᶈᵫ ᵶᶅᵣᶪ  G
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þ ᵆ  b ᶍᶹḩᴻḀ  
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Ø Ǟטּ Ǆǒ ȑȶ¤ ȑȶ ǡ ∞Ù 

ӡ ȑȶǞǻǽ ȑȶɔȗº ȅ Ǽǌ 

ќ ꜝ▬ⱨ☻♃▬ꜟ⁸ ─ ⁸ ─  

Ӣ ȑȶɔȗºȅ  ǌǾטּ

ќ ◄Ⱡ ⁸ ⁸  

ӣ ǌǾȑȶɔȗºȅ ǌǾÈ  טּ É 

ќ ⅛╠ ◄Ⱡ ⁸ ▪♬⸗fi▪ה ─  

 

 

 

 

 

 

⌐⅔™≡⁸№╠╝╢ ≢⁸ ₁⌂ ◄Ⱡ ╛⁸ ה ─

⁸ ─ ⁸ √⌂ ⅝ ה ╠⇔ ⅜ ─ ∆╢ ≢ ∆╢≤⁸

●☻ │ ─≤⅔╡≤ ≢⅝╕∆⁹ 

12(2030) ─ ◄Ⱡ ⌐╟╢ │ 68.9 t - CO2≢№╡⁸ ─ │

- 28.2 ╕≢ ≢⅝╢≤ ╕╣╕∆⁹ 

 

þ ǡ ȑȶ ǞǻǾ ǡ ǡ    

- CO2  

 
H25(2013)  

 
( )  

R12(2030)  

 
( BAU)  

◄Ⱡ  
 

 
 

  126.4  123.4  12.8  110.6  

 78.1  48.3  16.0  32.3  

 72.4  68.0  9.5  58.5  

  108.7  102.2  28.0  74.2  

 10.2  11.0  2.6  8.4  

 395.8  353.0  ᵑ 68.9  284.1  

 -  ỏ10.8% -  ỏ28.2% 

0

50

100

150

200

250

300

350

400

450

2013 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

CO2ם

2013 ̛46̋

ϵК τϢϥ⌡ᾚ
Ẋ

BAU

™ϵКτϢϥ⌡ᾚ

ˢ Β-CO2x

ה ≤ ⇔≡ ╡ ╪≢ ╩ ╠∑┌⁸ ⅜ ╡⁸

12(2030) ╕≢⌐  ╢⌂≥Ⱳfiכ◌꜡♀│

╩ 30(2018) ⅛╠Ỏ18 ╢⌂≥Ⱳfiכ◌꜡♀⁸≥╢∆  

◄Ⱡה ◄Ⱡ ⌐╟╡ ╩ ╠∆≤⁸ 

⌐ ⅜≢⅝⁸◒꜠☺♇♩ ⌐ ≢⅝╢ 
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●
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─ ◄Ⱡ─ ≤ ─ ╩ ╕ⅎ⁸ ╩ ⇔√ ─

●☻ │ ─≤⅔╡≤ ≢⅝╕∆⁹ 

12(2030) ╕≢─ ◄Ⱡ ⌐╟╢ ─ │⁸68,744t - CO2≢∆⁹

⅛╠│ 63,701t - CO2≤⌂╡╕∆⁹ 

 

þ ȑȶ ǡ Ǜ ǡ ȅ Ǳƻǒ ǡ ǡ    

- CO2  

  

 
 

 
 

 

H25 
(2013) 

 

R2 
(2020)  

 

R12 
(2030) 

 

 
 

℮∟ 
R2(2020) 

 
 

 

 10kW  1,019  1,270  1,432 413  162 

  10kW  4,005  29,842  32,281 28,276  2,440 

  0 0 0 0  0 

 18  1,023  3,688 3,670  2,664 

 0 0 0 0  0 

Ᵽ▬○ⱴ☻  0  0  18,800 18,800  18,800 

 

 2  2  2 0 0 

 0  0  14 14  14 

Ᵽ▬○ⱴ☻  0  0  12,527 12,527  12,527 

 5,043  32,136   68,744 ᵒ  63,701 36,608 

─ 3.6MJ/kWh 3.6GJ/MWh≤⇔≡⁸ ─ ≢ ⇔√⁹ 

25(2013) 0.513⁸ 2(2020) 0.406⁸ 12(2030) 0.250 kg- CO2/kWh  

─ │ ↕╣╢ ⅜№╢⅜⁸ ≢ ─ ≢№╢₈ ₉

R3.10 ≢ ≤↕╣≡™╢ 0.25kg- CO2/kWh≤⇔√⁹ 

│  │ 38.26GJ/kL⁸18.98 - C/MJ 
 

 

  

טּ  ᶍ Ḑḻ§ 

─ │₈t - CO2₉≢

∆⅜⁸ ≢№╢ ─ 1t │⁸≥

╣←╠™─ ⌐⌂╢≢⇔╞℮⅛⁹ 

∞↑╩ ⌐ ╣√ ⁸

5m 10m ─ ⅝↕⌐⌂╢

≤⁸ ─ ↕⅜ ♩fi⌐⌂╡╕∆

0ϴ⁸1 ─ ⁹ 

 

10 m 

CO 2  1 t  
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12(2030) ⌐⅔™≡⁸ ◄Ⱡ ⌐╟╢ ᵑ ≤ ◄Ⱡ ⌐╟╢ ᵒ

╩ ╦∑╢≤⁸ - 44.3 ╕≢ ≢⅝⁸ ≤ ⌂≥Ⱳfiכ◌꜡♀≥╢∑╦

╡╕∆⁹ 

⁸ ╩ ⇔√ ⁸ ⅜ ₁⌐ ∆╢ ╖≢∆⅜⁸ ⌐

∆╢ ⁸ ─ ⌂™ ה ⌂≥─ ╙ ≢∆⁹

⌂ │⁸ 5(2023) ⌐ ∆╢₈( ) ◄Ⱡꜟ◑כ ₉⌐⅔™

≡⁸ ┼─ ╛ ≤─ ╩ ╕ⅎ√ ≢ ∆╢ ≢∆⁹ 

 

þ ȑȶ¤ ȑȶ ǞǻǾ    וֹ

- CO2  

 
H25 

(2013) 
 

R12(2030)  

 
(BAU) 

◄Ⱡ
 

◄Ⱡ 
β 

 
 

 

 395.8  353.0 ᵑ 68.9 ᵒ 63.7  220.4  ỏ44.3% 

⌐⅔↑╢ ◄Ⱡ │ ⌐ ↕╣≡™╢≤ ⅎ╠╣⁸R12(2030)
─ ◄Ⱡ │⁸ ⅛╠ R12(2030) ╕≢─ ⌐╟╢ ≤⇔√⁹ 
 

 

 

  

 ᶍ ᵧ  

≢│⁸◄Ⱡꜟ◑כ ⅜ ⌐ ≢⅝╣┌⁸ ⌂ ╩

⌐⁸ ⌐╟╡ ™ ≢ ╩ ≢⅝╢ Ⱳfiכ◌꜡♀

╩ ≤ ╘╕∆⁹ 

⇔⅛⇔⁸ ╩ ∆╢⌐ √╡⁸ │ ⅛╠ ┼

⅝ ⅎ⁸ │ ◄Ⱡ ┼─ ⅝ ⅎ╩ ╘≡™ↄ ⅜№╡╕∆⁹ ⌐

⅔™≡ ╩Ⱳfiכ◌꜡♀╡╟⌐ ∆╢ ⌐∆╢≤⁸ ⌐ ╩

≢⅝╢╙──⁸ ─ ─ ⅛╠ ╡ ↕╣≡⇔╕™⁸◄Ⱡꜟ◑כ

─ ╖⌐⅔™≡ ⌐⌂╢ ╣⅜№╡╕∆⁹ 

∕─√╘⁸ ⌐⅔™≡╙ ─ │⁸ ◄Ⱡ≤ ◄Ⱡ⌐╟╢

─ ⌐ ≠™≡ ⇔╕∆⁹√∞⇔⁸ ─ Ᵽ▬○ⱴ☻╩

⇔√ ה ─ ╩ ⇔⁸ ─ ╩ ╘╢↓≤⌐╟∫≡ ╩

⇔⁸◒꜠☺♇♩ ≢ ∆╢ ≤⇔╕∆⁹ 
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●
☻

 

ŧ  

⅜ ≤ ⇔≡ ╩ ⇔√ ⁸ 12(2030) ⌐⅔↑╢ ●☻

│⁸₈ ₉≤ ─ ≢ ∆╢≤ ⅎ╠╣╕∆⁹₈

₉─ 12(2030) ⅛╠ ╘√ ─ ╩⁸ ─

⌐№≡│╘╢≤⁸ ≢│ 12(2030) ⌐ - 44.2 ≤⌂╡╕∆⁹ 

─ (2019) ⌐⅔↑╢ │⁸266 t - CO2≢№╢↓≤⅛╠⁸

⌐╟╡↓─ ╩ ∆╢ ⁸2020 ┌⌐ │ ╩ ╡⁸ Ⱳכ◌꜡♀

fi≤⌂╡╕∆⁹↕╠⌐ ◄Ⱡ⁸ ◄Ⱡ╩ ∆╢≤⁸2050 ⌐ │ - 90 ≤

⌂╡╕∆⁹ 

─Ⱳfiכ◌꜡♀─↓ ╖╩ ⌐ ╘╢√╘⁸ ─ ╩ ╢ ◄Ⱡה ◄Ⱡ ╩

∆╢↓≤⌐╟╡⁸ 12(2030) ⌐ - 46 ╩ ≤⇔╕∆⁹ 

 
⅜ ⌂╢─≢⁸P.44─ ≤│ ⌂╢⁹ 

 

þ ּט ǡ   

  
 

t - CO2  

 
H25 

( 2013)  
ₒ ₓ 

R1 
( 2019) 

R12 2030  
ₒ ₓ 

  

  126.4  87.8  62.3  ̚51% 

 78.1  50.9  14.9  ̚81% 

 72.4  61.5  56.5  ̚22% 

  108.7  94.1  71.8  ̚34% 

 10.2  13.3  8.2  ̚19% 

 395.8  307.5  213.7  ̚46% 
  

395.8 

307.5 

213.7 

41.4 
0

50

100

150

200

250

300

350

400

450

H25

2013

R1

2019
R12

2030 2050

- CO2

̛10.8̋

̛46̋

̛90̋

¥ 12(2030) Ǟ 2013 46ð  
β │ 2023 2030 ─ 8  

BAU≢ ╕╣╢
 

─ ╩ ╢ ◄Ⱡה
◄Ⱡ ─  
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Ū דּ  ȕȢוֹ Ǟ ǌǾ ¤  

Ŧ  

●☻ ─ ≤ ⌐ ╢ │ ─ ╡≢∆⁹ ─ ┼─ ╩

∆╢⌐ √╡⁸ ┼─ │⁸ ⁸ ⁸ ─ ⌐ ⌐ ╦╢↓≤

⅛╠⁸₈ ₉≤⇔╕∆⁹↓╣╠ 5 ┼─ ⌐ ⅎ≡⁸ ≢

╘╢ ─№╢ ◄Ⱡꜟ◑כ ╩₈ ◄Ⱡ ₉≤⇔╕∆⁹↕╠⌐⁸

─ ⌐≈™≡│₈ ₉≤⇔╕∆⁹ 

 

þ ּד ȕȢǡוֹ Ǟ Ǿ   
 

 ⌐ ╢  

 
⁸ ⁸ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ

⁸  

 
ⱦꜟ⁸ה ☻ⱦכ◘ה ─╒⅛⁸ ה ה

─ ─◄Ⱡꜟ◑כ ⁸  

 
⌐⅔↑╢◄Ⱡꜟ◑כ ⁸  

β │ ⌐ ╕╣╢ 

 
⁸ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ  

⁸  

 ─ ⌐ ℮ⱪꜝ☻♅♇◒ ─  
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●
☻

⌐

∆
╢

ה

 
 

 

─ ─ ⱦ☺ꜛfi≢№╢₈ ₉╩ ∆╢√╘⌐⁸ ●☻

╩ 12(2030) ⌐ 25(2013) 46 ∆╢↓≤╩ ⇔≡⁸ ה

ה ⅜ ⌐ ●☻ ⌐ ∆╢ ה ⌐ ╡ ╖╕∆⁹ 

↔≤⌐ ⌂ ─ │ ─ ╡≢⁸ ─ │₈2. ₉⌐ ⇔╕∆⁹╕√⁸

ה ⌐ ╘╠╣╢ │⁸₈3. ה ─ ₉( P.87)⌐ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
⌂ ─  

 
⌂ ⱦꜟ⁸ה
☻ⱦכ◘ה ─  

קּ  
⌂  

◖  
⌂ ⁸
╩ ∆╢ ⁸  

 

יִ È ȑȶÉ 
⌂ ⁸  

 
⌂ ⁸  

-  ╓ᶍ ḛḀḯḻ -  

ᵪᶉ ᶇ ᶱ╔ᶞᴲᶣᵴᵶᵣ ·ᵫᵮᶨᵸ   

ᵆ ᵇᶱ ᵶᶅ 

יִ È É 
⌂ ⁸  

ה ─  
ה ─  

ה ─  
ה ⌂  

ה ─  
ה ─ ─  

ה ─  
ה ─ ─  
ה ─  

─┼꜡♀Ⱳfiכ◌ה꜡♀╖↔ה  
ה ─  

─כ◑ꜟⱠ◄ה  

ה ⅛⌂ ≠ↄ╡ 
ה ─ ─  
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─ ≢ ↄ╩ ╘╢─│ ≢∆⅜⁸

⌂ ⅜ ™↓≤╙№╡⁸ ⌐ ⇔

√ ╩ ™≡™╢ │ ⌂™─⅜ ≢∆⁹ 

⌂≥╩∆≢⌐ ⇔≡™╢ ╙№╡

╕∆⅜⁸ ≤⇔≡│№╕╡ ╪≢™╕∑╪⁹ 

◄Ⱡꜟ◑כ ⅜ ⇔≡™╢↓≤⌂≥⅛╠⁸

│ ₁ ⇔≡™╕∆⅜⁸ ⅜

⌐⌂╢≤⁸ ⅜ ∆╢ ╣⅜№╡╕∆⁹↕╠⌂

╢ ╩ ∆√╘⌐│⁸ ─ ⌐ ∆╢ⱴ

▬♫☻▬ⱷכ☺╩ ⇔╞ↄ⇔⁸ ◄Ⱡ╛ ◄Ⱡ ⌐

⅝≤⌂╢╟℮ ⇔∆╢ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ᴴ ᶍ ᶊᶃᵣᶅᶎᵡᶝᶩ ᶲᶆᵣᶉᵣᴳ 

ᴴ ᶉ ᵫ ᵮᴲ ᵫ ᶲᶆᵣᶪ ᵫ ᶉᵣ  G

   

   

ᴴ ᶍ ᶊᶧᶂᶅ ᶽḕᶱ ᶠᶪᶇ ᶊᴲ ᶽḕᶗᶍ ᶱ ᶠᶪ

ᵫᵡᶪ  G

ᴴ ᶍ ≥ ᶱ ᶠᶪ ᵫᵡᶪ G

þ ᶍ ᶍ ┌  

☻כ◔ │⁸ ⌐ ╩ ╦∏⁸ ∆╢ ─ ⌂≥⌐ ⅜⌂ↄ⁸

─ ☻♃▬ꜟ╛ ☻♃▬ꜟ⅜ ╙ ↄ≤ ⇔√╙─≢∆⁹ 
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╩ ⌐ ◄Ⱡ╛ ◄Ⱡ ╩ ╘⁸ ╩ ∆╢ ⅜№╡

╕∆⁹ 
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─  
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ה  ⌐ ╡ ╗ ─  
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ה ⁸  
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⌐ ∆╢ ─  
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ÈŨÉ ǡ  

 

≢│⁸ ─ ╩ ╘≡⁸ 

51 ╩ ⇔╕∆ 

 

þ ּד ḁ᷁וֹ ֩  ֪  
 

 
  

25(2013)  
ₒ ₓ 

( 2019)  
12(2030)  

ₒ ₓ 

 
( t - CO2)  

126.4 
(℮∟ 106.2)  

87.8 
(℮∟ 74.7)  

62.3 
ỏ51 ( )  

 

●☻ ─ ╩ ╘╢ ─ ╩ ╠∆√╘⌐⁸ ◄Ⱡ

╛⁸ ─ ╩ ╘≡◄Ⱡꜟ◑כ ╩ ╠∆≤≤╙⌐⁸

⅛╠ ◄Ⱡꜟ◑כ⌐ ⇔╕∆⁹ 

 

ᶍ ᶱטּ ᶠᶪ  

ø ǡ ȅ ǊǱǌ 

ה ┼─ ⁸ Ⱳ▬ꜝכ ─ ─ ⌐ ∆

╢ ─  

 

ø ☺ǡ ȅ ǊǱǌ 

ה ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⁸ ⌂≥─ ⌐ ∆╢  

ה ╩ ⇔√ ─  

Ồ ⌐ ↑√ ─  

Ồ ⌐ ╡ ╗ ─ ─  

 

 

 

 

 

 ᶇᶎ 

Science Based Targets │⁸Ɽꜞ ⅜ ╘╢ ≤ ⇔√⁸5

10 ╩ ≤⇔≡ ⅜ ∆╢⁸ ●☻ ─↓≤≢∆⁹

↑─ ╙№╡⁸ ╩ ∆╢ ⅜ ⅎ≡™╕∆⁹ 
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ø ȑȶɔȗº ȅ ǊǱǌ 

ה ⌂≥ ◄Ⱡ ─  

Ồ ◦☻♥ⱶה ─ ┘ ─  

Ồ 100⌂≥⁸ ─ ◄Ⱡ ⌐ ∆╢  

ה ╩ ⅛⇔√ Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ─  

Ồ ─ ⌐ ↑√  

Ồ♅♇ⱪⱲ▬ꜝ⁸כ ─Ⱪכ♩☻  

 

 

 

ᶍ╔ ᶱ ᶠᶪ  

ø Ǟ ǌǾ ȅ ǊǱǌ 

ה ☿fi♃כ ─꞉fi☻♩♇ⱪ ─  

Ồ ─ ⌐ ↑√⁸ ≤─ ⌐╟╢꞉fi☻♩♇ⱪ

─  

Ồ ─ ⁸ ⁸  

ה ≤ ⇔√ ⌐ ∆╢ ─ ◄Ⱡ ─  

ה ─ ╛ ─ ≤ ─  

 

 

 

 ᶍ  

│⁸ ⅜ ⌐ ↕╣╢√╘⁸ ≤─Ⱶ☻ⱴ♇♅⅜ ∂╢

⅜№╡╕∆⁹⇔⅛⇔⁸ ╩ ∆╢≤ ⌐╙ ≢⅝⁸ ⌐╟╢

⌐╙ ⅜ ⅎ╢─≢⁸ ≤⇔≡╙ ↕╣≡™╕∆⁹ 

 ᷀ᴻḤḻᴴᶿḝḃḋḐᶱ ᵥ ᶍḩḲḋḐ 

ⱨ☿♇♩≤│⁸○הⱲfiכ◌ ╠─ ╩ ─ ─ ◒꜠☺♇♩

≢ ╘ ╦∑≡ ∆╢ ╖≢∆⁹ ≢│⁸ ◄Ⱡꜟ◑כ ─ ╛

◄Ⱡꜟ◑כ─ ⌐╟╢ ─ ╛⁸ ⌂ ⌐╟

╢ ─ ╩◒꜠☺♇♩≤⇔≡ ⅜ ה ∆╢ -◒꜠☺♇♩

⅜№╡╕∆⁹ 

◒꜠☺♇♩╩ ∆╢ ⌐│⁸ ◄Ⱡה ◄Ⱡ ⌐╟╢ꜝfi♬fi◓◖☻♩─

╛⁸◒꜠☺♇♩ ⌂≥─ⱷꜞ♇♩⅜№╡╕∆⁹◒꜠☺♇♩╩ ∆╢

⌐│⁸◒꜠☺♇♩─ ╩ ⇔≡⁸ ╛ ─ ◄Ⱡ ╩

⇔∆╢ ≤⇔≡─ ⅜≢⅝╕∆⁹╕√ │⁸↓℮⇔√ ─

╩☻ⱦכ◘ה ┬↓≤≢⁸ ─ ╩ ≢⅝╕∆⁹ 
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þ ּטᶍ ↨  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

─  

ה ─ ⁸ ⅛

╠─  

ה ─┼כ♃כ⸗ ⁸▬fi

Ᵽכ♃─  

ה Ⱳ▬ꜝכ─  

╒╓∆═≡─ ≢ ╖ 

┼

─▪fi◔כ♩

⌐╟╢ ⌐╟╢◄Ⱡꜟ◑כ

─  

⅜ ∆╢ │⁸

─ 1/4 ⌐⌂╢ 

─  
─ ≢◄◖▪◒◦

ꜛfi 21╩ ⇔≡™╢ 

 

 

₈ ה ₉ 3 3  
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2.2  

ÈŦÉ Ǜ  

 

─ ─ │ ─ 16.5 ≤

∕╣╒≥ ↄ№╡╕∑╪⁹ 

◄Ⱡꜟ◑כ ─ ⌂ │ ╛ ≢∆⅜⁸

≤ ⌐ ⌂ ⅜ ™↓≤╙№╡⁸

─ ⌐≈™≡│№╕╡ ╪≢™⌂™─⅜

≢∆⁹ 

( 2019) ─ │⁸ 25(2013)

⅛╠ 34.9 ⇔≡⅔╡⁸ ⌐ ™

╙ ⇔⁸ ╙ │ ⇔≡™ↄ≤ ↕╣╕∆⁹

↓─╕╕≢╙ 12(2030) ─ │ 40 ∆

╢ ╖≢∆⅜⁸ ◄Ⱡה ◄Ⱡ ─ ─ │ ⌐

№╢√╘⁸↕╠⌂╢ ╩ ⇔≡ ─ ╩ ╘╢═⅝≢№╢≤ ⅎ╕∆⁹ 

─ ⌐ ∆╢ ╛ │╕∞ ≢⌂™√╘⁸ ┼─ ─

│╙∟╤╪⁸ ╙ ≤⇔≡ ⇔≡ ╩ ╘≡™ↄ ⅜№╡╕∆⁹ 
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☻כ◔ │⁸ ⌐ ╩ ╦∏⁸ ∆╢ ─ ⌂≥⌐ ⅜⌂ↄ⁸
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─ ⌐ ⅎ⁸ ◄Ⱡ≤≤╙⌐⁸◄Ⱡꜟ◑כ─ ⁸ ◄Ⱡ ╩ ╘≡⁸

╩ ⇔╕∆⁹ 

 

ₒ ─ ₓ ₒ ה ה ─ ₓ 
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─ ◄Ⱡꜟ◑כ  
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─  
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ה ◄Ⱡ ─☻ⱦכ◘ה  

ה  ⌐ ╡ ╗ ─  
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ה ⁸  
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⌐╟╢  

 
 

ה  

ה  
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ה ─ ⁸  
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ה   

  

 

  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸  

⁸ 

˗  

⁸ 

⁸ 

˗  

ISO14001s 



דּ  ḁ᷁וֹ ᶊ ᵸᶪ ᴴ  

55 

 

●
☻

⌐

∆
╢

ה

 
 

ÈŨÉ ǡ  

 

≢│⁸ ◄Ⱡ≤ ╩ ╘⁸↕╠⌐∕─ ╩ 

◄Ⱡ ∆╢↓≤≢⁸ 81 ╩ ⇔╕∆ 

 

þ ּד ḁ᷁וֹ ֩  ֪  
 

 
  

25(2013)  
ₒ ₓ 

( 2019)  
12(2030)  

ₒ ₓ 

 
( t - CO2)  

78.1 50.9 
14.9 

ỏ81 ( )  

 

─ ╛ ─ ⌐╟╡◄Ⱡꜟ◑כ ╩ ╠∆≤≤╙⌐⁸◄Ⱡꜟ◑

╩כ ⅛╠ ⌐ ⇔╕∆⁹ │ ( )╛ ≤─ ⌐╟

╡⁸ ╛ ⌐╙ ◄Ⱡ ╩ ≢⅝╢ ╩≈ↄ╡⁸ ⅛╠─ ╩ ╘╕

∆⁹ 

ᶍ ᶱטּ ᶠᶪ  

ø ǡ ȑȶɔȗºּטȅ ǴǱǌ 

ה ה ─ ─ ⁸ ה ─ ◄Ⱡꜞⱨ◊כ

ⱶ ─ ⌐ ∆╢ ─  

 

ø ǡ ȅ ǊǱǌÈ É 

ה ┼─ ⁸ ─

─ ⌐ ∆╢ ─  

 

 

 

 

  

 ᶇᶎ 

Net Zero Energy Building ─ ≢⁸₈♀Ⱪ₉≤

╖╕∆⁹ ─ ≢│ ⅜ ⇔≡™╢√╘⁸◄Ⱡꜟ◑

כ ╩ ⌐♀꜡⌐∆╢↓≤│≢⅝╕∑╪⅜⁸

◄Ⱡ⌐╟∫≡ ℮◄Ⱡꜟ◑כ╩ ╠⇔⁸ ℮◄Ⱡꜟ◑

╩כ ◄Ⱡ ∆╢↓≤≢⁸◄Ⱡꜟ◑כ ╩ Ⱡ

♇♩ ≢♀꜡⌐∆╢↓≤╩ ⇔╕∆⁹ 

 

─

≢

∆╢◄Ⱡ

 כ◑ꜟ

ᶽḕ 

ᶽḕּט 

ą Ḅḵ 
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ø ☺ǡ ȅ ǊǱǌ 

ה ─  

Ồ ─ ⁸ ─ ─  

Ồ ◄Ⱡ ─☻ⱦכ◘ה  

─◒כ꞉꜠♥ה  

♩ⱳ▬fi◖◄ה ─  

 

ø ȑȶɔȗº ȅ ǊǱǌÈ É 

ה ⌂≥ ◄Ⱡ ─  

Ồ ◦☻♥ⱶה ─ ⁸ ─  

Ồ ─ ◄Ⱡ  

ה ╩ ⅛⇔√ Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ─  

Ồ ─ ⌐ ↑√  

Ồ♅♇ⱪⱲ▬ꜝ⁸כ ─Ⱪכ♩☻  

 

 
  

 ᶍ ֩ סּ ᶽḕḳ᷃ᴻ  ֪

≢│⁸ ◄Ⱡꜟ◑כ

─ ⌐ ↑⁸ ☿

fi♃כ─ ⌐ ⱤⱠꜟ╩

⇔⁸ ⇔√ │ ≢

⇔≡™╕∆ 4 2022 1

21 ╟╡ ⁹ 

│⁸ ꜡ⱦ

≢♃♬⸗─כ ≢⅝╕∆⁹ 
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ᶊ ᵸᶪᵾᶠᶍ  

ø ǚ Ǟ ǊǱǌ 

ה ה ⌐⅔↑╢ ◄Ⱡ כ◑ꜟⱠ◄ה ─  

Ồ ◄Ⱡ ─  

Ồ ⌐⅔↑╢ ◄Ⱡ ─  

─♩♇☿ⱨ○הⱲfiכ◌ה  

Ồ ⁸ ┼─ ╛  

 

ø Ǟ ǌǾ ȅ ǊǱǌÈ É 

ה ☿fi♃כ ─꞉fi☻♩♇ⱪ ─  

Ồ ─ ⌐ ↑√⁸ ≤─ ⌐╟╢꞉fi☻♩♇ⱪ

─  

Ồ ─ ⁸ ⁸  

ה ≤ ⇔√ ⌐ ∆╢ ─ ◄Ⱡ ─  

ה ─ ╛ ─ ≤ ─  

 

  

 ᶍ ֩ ᶽḕH ᶽḕ ᶍ  ֪

≢│⁸ ⌂ ╩◄Ⱡꜟ◑כ≤⇔≡ ⌐ ∆╢√╘⁸ ☻♩

─Ⱪכ♩☻♩♇꜠Ⱪ╛Ɑכ ╩ ╘≡™╕∆⁹╕√⁸ ⱪꜝ◙≢│

●ꜝ☻⌐Ɑ▪●ꜝ☻╩ ⇔≡ ╩ ╘≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ Ⱪ⁸כ♩☻ ⱪꜝ◙─ ●ꜝ☻ 
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þ ּטᶍ ↨  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

─ ◄Ⱡꜟ◑כ ─  

─℮∟⁸ │∆═

≡ ⁸ꜞⱨ◊כⱶ─℮∟

30 │ ◄Ⱡ ≢

↕╣╢  

┼─▪fi◔

♩כ ⌐╟╢ 

─  

ה ⁸  

ה ─ ⁸ ⅛╠─

 

╒╓∆═≡─ ≢ ╖ 

─ ⁸ ◄Ⱡꜟ◑כ

⌐╟╢ ⌂◄Ⱡꜟ◑כ ─

─  

╒╓∆═≡─ ≢ ╖ 

─  
─ ≢◄◖▪◒

◦ꜛfi 21╩ ⇔≡™╢ 

⌐⅔↑╢

─  
⌐כ♃fi☿fiכꜞ◒ ╖  

 

 

 
₈ ה ₉ 3 3  
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─ │ ≢⁸ ⅜ ╪≢™╕∆⁹ ≢⁸ ⅜ ╖⁸ │

╩ ╢ ╙№╡╕∆⁹ 

─ ╙ ™↓≤⅛╠⁸ ⅜ ↄ ⅜ ™ ⅜ ™↓≤⅜

↕╣⁸ ╩ ℮↓≤≢ │ ╕╢↓≤⅜ ╘╕∆⁹ 

꞉כ◐fi◓◓ꜟכⱪ≢─ ⇔ ™─ ≢│⁸₈ ─ │ ∞≤ ℮⇔⁸⌂╪

≤⅛⇔√™≤™℮ ™│№╢⅜⁸ ╩⇔≡™™⅛╦⅛╠⌂™⁹₉₈ ⌐│⅔ ⅜⅛⅛

╢▬ⱷ⁸╡№⅜☺כ ∆╢╒≥ ⅜⌂™⁹₉≤™∫√╟℮⌂ ╙ ↄ ⅛╣╢⌂

≥⁸ ꜠ⱬꜟ≢│ ⌐ ⇔≡№╕╡ ™▬ⱷכ☺⅜⌂ↄ⁸ ⇔™ ╛ ⅜

⇔≡™⌂™≤™℮ ⅜℮⅛⅜ⅎ╕∆⁹ 

─ ─ ╩ ╘╢⌐│⁸ ╩ ╘√ ─ ⅜

≤⌂╡╕∆⅜⁸∕─√╘⌐│╕∏⁸ ⌐ ⇔≡ ─ⱷꜞ♇♩⌂≥⁸ ⇔™ ╩

↕∑╢↓≤⅜ ≢№╢≤ ⅎ╕∆⁹ 
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ᴴ ᶊטּ ᵸᶪ ᵶᵣ ᴴ ᵫ ᶊ ᵶᶅᵣᶉᵣG 

   

   

ᴴ ᶍ ᶱטּ ᶠᶪ ᵫᵡᶪ G

ᴴ ᶊ ᵸᶪ ᵶᵣ ᶱּק Ḵḡḳᶊ ᵴᵺᶪ ᵫᵡᶪG 

þ ּק ᶍ ᶍ ┌ 

☻כ◔ │⁸ ⌐ ╩ ╦∏⁸ ∆╢ ─ ⌂≥⌐ ⅜⌂ↄ⁸

─ ☻♃▬ꜟ╛ ☻♃▬ꜟ⅜ ╙ ↄ≤ ⇔√╙─≢∆⁹ 
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╠⇔─ ה ╩ ╡≈≈⁸ ─ ─ ╩ ╘╢ ⅜№╡╕

∆⁹ 

 

ₒ ─ ₓ ₒ ה ה ─ ₓ 

─ ╩ ╘╢    

─ ◄Ⱡ ה ◄Ⱡ  

 

 

 

 

ה  ⁸  

ה  ⁸ ─  

ה  ─ ⁸ ─  

  

◄Ⱡ ꜝ▬ⱨ☻♃▬ꜟ─  

 
ה  ⁸ ╖≠ↄ╡ 

ה   

ה  ◄Ⱡ ─☻ⱦכ◘  

  

   

─ ╩ ↕∑╢    

─  

 
ה  ─  

ה   

ה  ≤⇔≡─  

─  

 
ה  ─  

 

 

ה ≤⇔≡─  

ה ─ ה  

 

 

 

  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

 
 



דּ  ḁ᷁וֹ ᶊ ᵸᶪ ᴴ  

61 

 

●
☻

⌐

∆
╢

ה

 
 

ÈŨÉ ǡ  

 

≢│⁸ ◄Ⱡ≤ ╩ ╘⁸↕╠⌐∕─ ╩ 

◄Ⱡ ∆╢↓≤≢⁸ 22 ╩ ⇔╕∆ 

 

þ ּד ḁ᷁וֹ קּ֩  ֪  
 

 
  

25(2013)  
ₒ ₓ 

( 2019)  
12(2030)  

ₒ ₓ 

 
( t - CO2)  

72.4 61.5 
56.5 

ỏ22 ( )  

 

─ ╛ ⌐╟╡◄Ⱡꜟ◑כ ╩ ╠∆≤≤╙⌐⁸◄Ⱡꜟ◑כ╩

⅛╠ ⌐ ⇔╕∆⁹ ≢│⁸ │ ╛ ≤─ ⌐╟╡⁸ ╛

⌐╙ ◄Ⱡ ╩ ≢⅝╢ ╩≈ↄ╡⁸ ⅛╠─ ╩ ╘╕∆⁹╕√⁸

─▬ⱷכ☺╩ ⅎ╢√╘⁸ ≢─ ─ ─ ⌂≥⁸ ─√╘

─ ⌐ ⇔ↄ⌂╢ ╛ ─ ╩≈ↄ╡╕∆⁹ 

 

 

  

קּ  ᶆᶎּךᶊᶽḕḳ᷃ᴻᶱ ᶂᶅᵣᶪᶍ§ 

≢ ╙ ↄ◄Ⱡꜟ◑כ╩ ∆╢─│⁸ ⁸ ≢

34.5 ≢∆⁹∕╣⌐ ™≢ ™─│ ≤ ≢⁸◄Ⱡꜟ◑כ─ 50 ⅜

╩≈ↄ╢↓≤⌐ ╦╣≡⅔╡⁸ ─ ⅜ ≢№╢↓≤⅜ ⅛╡╕∆⁹ 

⌐⁸ ─⅝™√ ⅛╠ ™ ⁸

™ ⌐ ∆╢≤ ─ ⅜ ⅝⁸

⌐ ╩⅛↑╕∆ ⱥכ♩◦ꜛ♇◒ ⁹

─ │⁸ ◄Ⱡה ─ ∞↑

≢⌂ↄ⁸↓℮⇔√ ה ─ ꜞ☻◒╩

∆╢ ╙№╡╕∆⁹ 

 

 

 

 
₈EDMC◄Ⱡꜟ◑כ ₉  

26.5%

2.3%

27.4%
9.3%

34.5% R2(2020)

√╡

◄Ⱡꜟ◑כ

8,104 kcal/
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ᶍ ᶱטּ ᶠᶪ  

ø ǡ ȑȶּט¤ ȑȶּטȅ ǊǱǌ 

ה ◘♇◦⁸ ●ꜝ☻─ ⁸ ─ ─ ◄Ⱡ ─ ⌐

∆╢ ─  

ה ה ┼─ ─ ⌐ ∆╢ ─  

ה ◄Ⱡꜟ◑כ─  

Ồ ≢─ ◦☻♥ⱶ─ ⁸ ╩ ⇔√ ─ ⌐

∆╢ ─  

Ồ ─ ◄Ⱡ  

Ồ ─ ╩ ∆╢ ─Ⱪכ♩☻  

 

ø ȑȶ ɒȍȾȢȨȍɔȅ ǈǎǱǌ 

ה ↑─ ◄Ⱡ ה ─  

ה ●☻ ─  

Ồ ┼─◄◖ ─  

Ồ ┼─ ◄◖ ─  

Ồ ⌐⅔↑╢ ◄Ⱡ ─  

 

 

  

 ᶇᶎ 

Net Zero Energy House─ ≢⁸₈♀♇♅₉≤ ╖╕∆⁹ ™ ╛

─ ⌐╟╡◄Ⱡꜟ◑כ ╩ ╠⇔⁸↕╠⌐ ⌐╟╡

◄Ⱡ ∆╢↓≤≢⁸◄Ⱡꜟ◑כ ╩ Ⱡ♇♩ ≢♀꜡⌐∆╢↓≤╩

⇔╕∆⁹ 

⅜ ╣≡™╢≤⁸ ◄Ⱡ⌂ ⌐⁸

─ ⅜ ↕ↄ⌂╡ ┼─ ⅜ ↕ↄ⌂╡⁸

≢ ⌐ ↔∆↓≤⅜≢⅝╕∆⁹ 

 

 

 

 

≢  
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●
☻

⌐

∆
╢

ה

 
 

ᶍטּ ᶱ ᵴᵺᶪ  

ø ּד טּ ȅ ƹ ȅ╔ ǊǱǌ 

ה ╛ ─ ╩ ∆╢ ┼─  

ה ╩ ≤⇔⁸ ─ ה ⌂≥╩ ⇔√ ─  

 

ø ⱱȅ  ǊǱǌטּ

ה ╛ ╩ ∆╢ ┼─  

ה ⌐⅔↑╢ ╛ ⌂≥┼─  

 

 

 

 ᶽḕ ḱᶹḝḁḇᶹḳ 
֩ דּ טּ ḷᴻ᷂ḻ᷅᷅ḳᴻḟᵪᶨᶍ ∏֪ 

 

 

 

 

 

 

 

 

 

 

∞╪╠╪─ ╩≈ↄ∫≡⁸╖╪⌂ ≢ ↔∆≤⁸

─ ╩ ╠∑╢⌡⁹ 

╖╪⌂≢ ╩ ∟⌂⅜╠ ╡ ╗≤ ™≤ ℮⁹ 

↓╣╕≢─ ─ ╩ ∫≡ ∆╢≤⁸ ─

™ ⅜╦⅛∫≡⁸ ╩≈↑╢╟℮⌐⌂╡╕∆╟⁹ 

╩ ⌐⇔≡⁸ ⱪכꜟ◓⌂ ≢ ⇔≡╖╢≤⁸

─ 1 ─ ⅜╦⅛╡∕℮⁹ 

ꜟⱩכ◔ ≢⁸ ≢│⌂ↄ ╩ ∆≤ ™⁹ 

≢♪כ꞉כ◐ ↄ ⌐ ⅎ≡│⁹ 

◄Ⱡ▪▬♦▪╩ ─▬fi☻♃◓ꜝⱶ⌐▪

♇ⱪ⇔≡ ⇔≡│⁹ 

─ ╩⅔♩◒ ≢ ∑⌂™⅛⌂⁹ 

⅜ ∫√╠◗Ⱶ ⅜╙╠ⅎ╢≤⅛⁹ 
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 ᵲᶮᶫᶅᵣᶉᵣᶍᶊ ᵣ ᵧᶪᶇᵆᶡᶂᵾᵣᶉᵣᵇ§ 

≢ ↕╣╢ ↄ─ ≢⁸ ₁◄Ⱡꜟ◑כ ⅜ ⇔≡™╕∆⁹

─ ⁸ ─ ⅜ ─ 8 ╩ ╘≡⅔╡⁸10 ─

≢│ ─ ⅜ 2 ⌐⌂╡╕∆⁹10 ⇔≡™╢ ≢

│⁸ ꜞ◘▬◒ꜟ ≢─ ╩ ⇔≡╙⁸ ™ ⅎ√╒℮⅜⁸

⅜ ⌂ↄ⌂╡╕∆⁹↓─╟℮⌐⁸ ™ ╩ ™ ↑╢╒℮⅜₈╙∫√™

⌂™₉ ╙№╡╕∆⁹ 

 

 

 

 

 

₈ ─ꜝ▬ⱨ◘▬◒ꜟ▬fiⱬfi♩ꜞ( ₉ 

2013 3 ╩ ⇔≡  

ᶱ 10 ᵶᵾ ᶍ טּ  
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●
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⌐
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╢

ה

 
 

þ ּטᶍ ↨  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

─ ◄Ⱡꜟ◑כ ─  

─℮∟⁸ │∆═≡

≢⁸ꜞⱨ◊כⱶ─℮∟ 30 │ ◄

Ⱡ ≢ ↕╣╢ 100

 

┼─▪fi◔

♩כ ⌐╟╢ 

│⁸

⌐╟╢ 

 

─  

ה ⁸  

ה ─ ⁸ ⅛╠─

 

╒╓∆═≡─ ≢ ╖ 

╩כ♃כⱷ♩כⱴ☻ה

⇔√ ⌐⅔↑╢ ⌂◄Ⱡ

כ◑ꜟ ─  

╒╓∆═≡─ ≢ ╖ 

 

 

₈ ה ₉ 3 3  
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2.4 ◖  

ÈŦÉ Ǜ  

 
─ │ ─ 30.6 ≢⁸

≤ ═≡ ™ ╩ ╘≡™╕∆⅜⁸

─ 25(2013) ⅛╠ ( 2019) ⌐⅛↑≡─

│ 13.4 ≢№╡⁸ ─ ─

22.3 ╟╡╙ ⌂™─⅜ ≢∆⁹ 

─ │⁸ ⌐ ⇔≡™╢ ≢∆

⅜⁸●♁ꜞfi ꜟ♀כ▫♦ה ─ │ ↄ⅛╠

╡ ╕╣≡⅔╡⁸ ─ ─ ╩ ⌐

╛∆⌐│⁸ ─ ⌂≥⁸ ∆╢◄Ⱡꜟ◑

─כ ⁸ ─ ╛ ⇔™ ┼─ ⌐

╟╢ ─ ⌂≥⁸●♁ꜞfiה ─ ╩

∆╢√╘─ ⌂ ⅜ ≢№╢≤ ⅎ╕∆⁹ 

 

 

 

 

 

105.3 101.0 106.2 
99.0 99.0 96.8 91.6 

99.7 

3.3 
3.2 

3.1 
3.0 2.8 2.6 

2.5 
2.6 

108.7 104.1 109.2 102.0 101.8 
99.3 

94.1 
102.2 

0

20

40

60

80

100

120

H25 26 27 28 29 30 R1 R12

2013 2014 2015 2016 2017 2018 2019 2030
BAU

-CO2

ᴴ טּ ᶊ ᶠᶪ ᶎ ᶧᶩ ᵣ G

ᴴ טּ ᶍ ᶎ ᶧᶩ ᵣ G

ᴴ┌ ᶎ ᶊ∟ ᵶᶅᵣᶪG 

   

   

ᴴ┌ ᶍ ᶱטּ ᶠᶪ ᵫᵡᶪ G

ᴴ ᶍ ᶱ ᵸᶪ ᵫᵡᶪ G

ᴴ ᶍ ᶱᵴᶨᶊ ᵴᵺᶪ ᵫᵡᶪG 

þ ◖ ᶍ ᶍ ┌ 

☻כ◔ │⁸ ⌐ ╩ ╦∏⁸ ∆╢ ─ ⌂≥⌐ ⅜⌂ↄ⁸

─ ☻♃▬ꜟ╛ ☻♃▬ꜟ⅜ ╙ ↄ≤ ⇔√╙─≢∆⁹ 

 

Ā13.4 ð 

28.5%

16.5%
20.0%

30.6%

4.3%
24.3%

4.2%

29.8%

0.8%

307.5

t -COϒ

þ ᶍ טּ ᶍ  
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ÈŧÉ ǝ  

┼─ ╩ ⌐ ╘⁸ ╩ ∆╢ ⅜№╡╕∆⁹ 
 

ₒ ─ ₓ ₒ ה ה ─ ₓ 

─ ╩ ╘╢    

─  

 

 

 
ה ⁸  

ה ┼─  

─┼כ◌▬ⱴה   

ה  ┼─  

─  

 

  

 
ה ─ ⁸  

ה  

ה  ⌂  

ה  ─ ⁸ ™  

ה ─ ה   ─  

ה  ┼─  

ה  ⁸ ┼─  

─◓fiꜞ▪▼◦כ◌  

 

 

 
ה ─ ⁸  

ה  

ה  ⌂  

ה  ─ ⁸ ⌂  

   

─ ╩ ╠∆    

─  

 

ה  ─  

ה  ─ ⌂  

 
ה ⌂  

ה ─  

─  

 

ה  ─  

ה  ─  

ה  ─ ╡  

♥꜠꞉ה◒כ○fiꜝ▬fi ─  

 

 

ה  ─ꜝfiⱨ▬ה  

ה  ⅝ ה  

 
─☻▫ⱨ○♩▬ꜝ♥◘ה  

ה ⅝ ה  

 

─ ╩ →╢    

─ ≤◄◖♪ꜝ▬Ⱪ 

 

 

 

 

─╣∙╣⧵ה ≢⁸◄◖♪ꜝ▬Ⱪ⁸

♃▬ꜘ─ ⁸○▬

ꜟ ─ ─  

▪▬♪ꜞfi◓☻♩♇ⱪ  

 

 

─╣∙╣⧵ה ≢⁸▪▬♪ꜞfi◓

☻♩♇ⱪ─  

  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

˗  

⁸ 

˗  

⁸ 

H2  

PHEV 
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ÈŨÉ ǡ  

 

≢│⁸ ─ ╩ ╘≡⁸ 

34 ╩ ⇔╕∆ 

 

þ ּד ḁ᷁וֹ ֩◖  ֪  
 

 
  

25(2013)  
ₒ ₓ 

( 2019)  
12(2030)  

ₒ ₓ 

 
( t - CO2)  

108.7 
(℮∟ 105.3)  

94.1 
(℮∟ 91.6)  

71.8 
ỏ34 ( )  

 

●☻ ─ ╩ ╘╢ ─ ╩ ╠∆√╘⌐⁸

─ ╩ ╘⁸ ─ ╩ ╠∆≤≤╙⌐⁸ ─ ◄Ⱡꜟ◑כ ╩

⇔╕∆⁹↕╠⌐⁸ ╛ ה ─ ⁸♥꜠꞉כ◒ ⌂≥ ─

╩ ∆╢ ╩ ╘╕∆⁹ 

 

┌ ᶍ ᶱטּ ᶠᶪ  

ø ǡ ȅ ǊǱǌ 

ה ⌐ ∆╢ ╛ ⌐╟╢ ─ ─  

ה ─ ⱴ♇ⱪ─  

ה ┼─ ≤ ⌂  

ה ⌐ ∂√ ™ ↑⌂≥─ ╛ ≢│⁸ ╩ ℮  

ה ─ ◄Ⱡ  

 

 ᶇᶎ§ 

│⁸ ─ ⅜ ⌂™⁸╕√

│ ↄ ⇔⌂™⁸ ⅜ ╣≡™╢⁸⌂≥─

⌐╛↕⇔™ ≢∆⁹ 

≢│⁸ ⁸

⁸ ●☻ ⁸Ɫ▬Ⱪꜞ♇♪ ( )⁸

ⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪ ( ♦fiכꜞ◒⁸(

ꜟ♀כ▫ ⁸ ⅛≈ ●☻ ╩

≤⇔≡™╕∆⁹ 

─ √╡─ │⁸●♁ꜞfi ─ 1/2 ⌐⌂

╡╕∆⁹ ⌐ ◄Ⱡ ╩ ∆╢≤⁸↕╠⌐ ╩ ╠∑╕∆⁹ 

─  
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ה

 
 

ø ǡ ȅ ǽǱǌ 

ה ╛⁸╕╘Ᵽ☻⌂≥─ Ᵽ☻─ ─ ◄◖ⱳ▬fi

♩ ─ ⁸  

ה ─ ⌐ ╦∑√ ─ ♩כꜟ ⇔  

ה ╛ ה ⌂≥⌐⅔↑╢Ɽכ◒▪fi♪ꜝ▬♪╛ ╡

ⅎ ─  

כⱣ▬ꜝ♪ה ⌐ ∆╢ Ᵽ☻ ┼─ ⁸ ─ ⌐╟

╢ⱴ▬◌כ ─  

ה ─  

 

ø ¤ ȅ ǊǱǌ 

ה ─ ┼─꜠fi♃◘▬◒ꜟ☻ⱳ♇♩─  

ꜞⱴⱱ▪ⱪ☻ה ─ ⌐╟╢ ↄ⅝∫⅛↑≠ↄ╡─  

ה ▪◦☻♩ ⌐ ∆╢  

ה ─Ᵽꜞ▪ⱨꜞכ ─  

 

 

 

 ḁḦḣᶷḟḲᶱ ᵶᵾ ᵮᵬᶂᵪᵰᶄᵮᶩᶍ ֩↨ ֪ 

≢│⁸☻ⱴⱱ▪ⱪꜞ╩ ⇔√ ╩ ∫≡™╕∆⁹ 

⅜ ╩ ℮ ╦╡⌐ ╛ ≢ ╩∆╢≤⁸☻

ⱴⱱ╩ ∂≡₈ ⱳ▬fi♩₉╩ ╢↓≤⅜≢⅝⁸ⱳ▬fi♩│ ≢

∆╢↓≤⅜≢⅝╕∆⁹ ╩⇔⌂⅜╠ ╩ ≢⅝╢ ⇔™

≤⇔≡⁸ ╩ ╘≡™╕∆⁹ 

 

≤  
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ø ȔºȠȐȋɓɜșȅ ¤ ǊǱǌ 

ה ─◓fiꜞ▪▼◦כ◌ ┼─  

ה ◓fiꜞ▪▼◦כ◌╢↑⅔⌐ ─  

╛Ⱪꜟ♥꜠ⱦכ◔ה ≢─ ─  

 

  

 ╓ ᶆᶍ קּ ᶍ  

≢│⁸ ╩ ⇔≡⁸ ♪ꜝ▬Ᵽכ⅜

⌐╟╡ ≢ ╩ ╘√ ₈╛┬ↄ╢₉╩ ⇔≡™╕∆⁹Ᵽ☻ה♃◒

כ◦ ⁸ ⁸ ⁸ ⅛╠⌂╢ ⅜ ⇔≡™╕

∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

◘▬♩ 

 ᶆᶍ᷿ᶼᶷḲḻ E᷅V ᶍ  

fi◓│⁸ꜞ▪▼◦כ◌ ⅝ ⌐⁸Ɽ♁◖fi╛☻ⱴⱱ─▪ⱪꜞ≢

fiꜛ◦כ♥☻⁸≡⇔ ⌐ ™√╠ ≢ꜞⱪ▪╛♪כ◌ ╩ ↑≡

╩ ⇔╕∆⁹ 

─ ◓fiꜞ▪▼◦כ◌ ≢│⁸ ─fiꜛ◦כ♥☻

℮∟ ⌐ ↕╣√ 2 ╩⁸ ╩ ⅜ ≢ ⇔≡ ≤⇔≡

⇔⁸ ה │ ─ ⅜ ⇔≡™╕∆⁹ ⌐│⁸ ≢ ╠╣√

◄Ⱡꜟ◑כ╩ ⌐ ⇔≡™╕∆⁹ 

⌐⅔™≡╙⁸ ─ ─√╘⌐ ─◦▼▪ꜞfi◓ ╩

⇔╕∆⁹ 
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●
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⌐
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╢

ה

 
 

ᶍ ᶱ ᶨᵸ  

ø ǡ ȅטּ ǊǱǌ 

≡╘≥╕ה ∆╢⌂≥ ─ ─  

ה ─ ⌐╟╢  

 

ø ȅ ǊǱǌ 

ה ⌂≥⁸ ─ ─  

ה ─ ╖─  

 

 

 

ø ȯɕɘºȘ¤ȓɜɒȍɜ ȅ ¤ ǊǱǌ 

ה ≢─  

ה ─◘♥ꜝ▬♩○ⱨ▫☻≤⇔≡─  

 

ᶍ ᶱ ᵱᶪ  

ø ǡ ǛȑȜȲɒȍȿȅ ǊǱǌ 

Ⱪ▬ꜝ♪◖◄ה ⁸ ⌐ ∆╢ ─  

ה ─♃▬ꜘ─ ⁸○▬ꜟ ≤◄◖♪ꜝ▬Ⱪ─  

 

ø ȋȍȲɓɜșȢȱȬɀȅ ǊǱǌ 

ה ─ ╛ ⌂≥─▪▬♪ꜞfi◓☻♩♇ⱪ─  

─ ≢│⁸▪▬♪ꜞfi◓☻♩♇ⱪ│ ⌂─≢⁸ ™ ⅎ╢≤

⌐◄◖♪ꜝ▬Ⱪ⌐⌂╢  

ה ↑ ╣ ⌂≥─ ╩ ≤∆╢ ↑ ╣ ─    
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þ ּטᶍ ↨  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

─ ⁸ ─

 

12(2030) ─ ─

70 ⅜ ⌐⌂╢ 

┼─▪fi

♩כ◔ ⌐╟

╢ 

⅜ ⅎ⁸ ↕╣≡™

╢ 

ꜝ▬ⱨ☻♃▬ꜟ┼─  

12(2030) ─ כ◙כꜚ

─ 60 ⅜◄◖♪ꜝ▬Ⱪ╩ ∆╢ 

◓fiꜞ▪▼◦כ◌ ⅜№╡⁸

↕╣≡™╢ 

⅛↑╢≤⅝⌐ ╩

⇔≡™╢ 

 

 

 

₈ ה ₉ 3 3   
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●
☻

⌐

∆
╢

ה

 
 

יִ 2.5 È É 

ÈŦÉ Ǜ  

 
─ │ ⇔≡™╕∆⅜⁸↔╖─ │ ┌™≢№╡⁸ √╡─

↔╖─ │ ⇔≡™╕∆⁹ 

╕√⁸ꜞ◘▬◒ꜟ ╙ ₁ ⇔≡⅔╡⁸ ≤╙ ⅜ ⇔≡™╢≤↓╤⅜

≢∆⅜⁸ ⌐™ⅎ┌↓↓⌐ ⅜№╢≤╙ ⅎ╕∆⁹ 

⁸ ─ כ♃fi☿fiכꜞ◒ │ ⅛╠ 16 ⅜ ⇔⁸ ⌐

≈™≡│ ⅜ ╕∫≡™╕∆⁹ 

⌐ ╢ ╩ ∆╢√╘⌐│⁸ ─ ⌂≥↔╖─

╩ ∆╢↓≤≤⁸↔╖ ─ ╩ ╘╢↓≤─ ≢ ╩ ∂≡™ↄ

⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

  

10.2 
9.0 

11.7 11.5 
10.4 

12.1 
13.3 

11.0 

0

2

4

6

8

10

12

14

H25 26 27 28 29 30 R1 R12

2013 2014 2015 2016 2017 2018 2019 2030
BAU

-CO2

ᴴ ╗ ᵾᶩᶍᵳᶞᶍ ᶎ  ᵶᶅᵣᶪᴳנּ

ᴴḲ᷊ᶹ᷄ḳ ᶎ ᶊ ᶅ ᶆᵡᶪG 

   

   

ᴴᵳᶞᶍ ᶊ ᶠᶪ ᵫᵡᶪ G

ᴴ ᶍ ᶱטּ ᶠᶪ ᵫᵡᶪG 

þ ᶍ ᶍ ┌ 

☻כ◔ │⁸ ⌐ ╩ ╦∏⁸ ∆╢ ─ ⌂≥⌐ ⅜⌂ↄ⁸

─ ☻♃▬ꜟ╛ ☻♃▬ꜟ⅜ ╙ ↄ≤ ⇔√╙─≢∆⁹ 
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ÈŧÉ ǝ  

─ ╩ ╠∆√╘⌐⁸↔╖─ ⌐ ╘╢ ⅜№╡╕∆⁹ 

 

ₒ ─ ₓ ₒ ה ה ─ ₓ 

─┼꜡♀Ⱳfiכ◌ה꜡♀╖↔    

↔╖─ ─  

 

 

ה  ⁸  

 
♩☻fiⱳ◖ה  

ה  

ⱪꜝ☻♅♇◒↔╖ ─  

 
ה  ╛ ─  

 
ה ™ ≡ ─  

ה ╡ ╡  

 

ה ─  

ה ⌐ ╡ ╗ ─  

♩ⱳ▬fiה ─  

─  

 
 

ה  

ה ≥╙ ⌂≥─  

 

ה ─ ™ 

ה ≥╙ ⌂≥┼─  

ה ─  

 
ה ≥╙ ⌂≥┼─  

ה ─☻ⱦכ◘  

   

─ ╩ ╘╢    

─  
ה  ⁸  

 

  

⁸ 

⁸  

⁸ 

˗  

⁸  

⁸ 

˗  

⁸  

⁸ 

 ᶍ G֩umotta ᶆ ḵḁ ᶊ ᶩ ᶡᵥ̈  ֪

≢│⁸₈ ╙∫√™⌂™ⱪ꜡☺▼◒♩₉ Gumotta ╩ ∟ →⁸

┘ ⅛╠ ↕╣╢ ─ ⌐ ╡ ╪≢™╕∆⁹ 

Gumotta ≢ ╩ ⇔√ ╛⁸↔╖ ™

─ ⌐ ∂≡ⱳ▬fi♩⅜ ╕╢ ╖≢⁸

≢ ⇔≡™╢₈╕╪┴ↄ┴ↄ ₉⌐ⱳ▬fi♩╩

╘≡™⅝⁸30ⱳ▬fi♩ ╘╢≤⅔⇔╚╣⌂ ○

ꜞ☺♫ꜟⱴ▬Ᵽ♇◓≤ ≢⅝╕∆⁹ 
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⌐

∆
╢

ה

 
 

ÈŨÉ ǡ  

 

─ ⌐ ╘⁸ 19 ╩ ⇔╕∆ 

 

þ ּד ḁ᷁וֹ ֩  ֪  
 

 
  

25(2013)  
ₒ ₓ 

( 2019)  
12(2030)  

ₒ ₓ 

 
( t - CO2)  

10.2 13.3 
8.2 

ỏ19 ( )  

 

↔╖ ⌐ ∆╢◄Ⱡꜟ◑כ╩ ∆╢√╘⁸ ≢ ∆╢ ─ ─ ╩

╡╕∆⁹╕√⁸ ─כ♃fi☿fiכꜞ◒ ╩ ∆╢ ⌐│⁸ ╩ ⇔╕

∆⁹ 

 

ᵳᶞḄḵᴴ᷀ᴻḤḻḄḵᶗᶍ ᶍᵾᶠᶍ  

ø ּק Ǉǲǡ ȅטּ ǊǱǌ 

ה ↔╖─ ─  

Ồ↔╖ ─  

Ồ ↔╖ ─  

Ồ ꜡☻ ─  

 
 

 

 ᶽḕ ḱᶹḝḁḇᶹḳ 
֩ דּ טּ ḷᴻ᷂ḻ᷅᷅ḳᴻḟᵪᶨᶍ ∏֪ 

 

 

 

 

 

 

 

╩ ╪∞ ↔╖│⁸ ⅜ ↄ⌂╡╕∆⁹ 

≢─ ╩◖fiⱳ☻♩≤™™╕∆⁹ 

↔╖≤⁸⇔ ⅛╠ ∫√ ₈ ◖fiⱳ

☻♩₉╙№╡⁸ ≢ ⇔≡™╕∆⁹ 

≢ ∟ ─ ─ ⅜№╡╕⇔√⁹ 

∟ ╩ ╘≡ ∆╣┌ ⅝╙ ╡╕∆⁹ 

⌐כⱤכ☻ Ⱳכꜟ─ ⅜№╢≤⁸ 

™ ─≈™≢⌐ ∑≡ ≢∆⁹ 

≢ ∆╢≤ ⇔╛∆™⁹ 

◖fiⱳ☻♩ ≠ↄ╡─ ≤⅛⁸≥℮⅛⌂⁹ 

↔╖─▬ⱷכ☺ 
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ø ɀɒȢȪȬȘǇǲ ȅ ǊǱǌ 

4ה ─ ⁸ ─  

─◙ꜝⱪ◖◄ה  

 

ø ɖȢ ȅ ǊǱǌ 

ה ╛ ╩ ∆╢ ┼─  

₈ה ꜡☻ ₉─ ┘  

₈ה 3 ₉⌐ ≠ↄ ─  

 

 

 

ᶍ ᶊטּ ᵰᵾ  

ø ǡ Ʒ ȅ ǊǱǌ 

ה ─ ⌐ ⇔⁸ ─ ╛⁸◄Ⱡꜟ◑כ ─◦

☻♥ⱶ⌂≥─ ╩  

 

þ ּטᶍ ↨  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

( )  
─  2(2020) ⅛╠ 8.7 ∆╢ 

כ♃fi☿fiכꜞ◒

⌐╟╢ 

  

 ḵḁᶍ  

꜡☻│⁸ √╡≢ 113g ⅔

─↔ ⁸ 41kg⌐╙⌂╢≤ ╦

╣≡⅔╡⁸∕─℮∟ 1/2 ⅜ ≢ ⇔≡™╕

∆⁹ 

↔ ⅔ ⅜ ⌐─╓╢╕≢⁸⅔╟∕ 100g- CO2─ ╩ ⇔╕

∆⁹ ═∏⌐ ≡≡⇔╕℮≤⁸ ╩ ≡⁸ ⇔≡⅛╠◖ⱷ≤⇔≡ ⇔⁸

∆╢╕≢⌐ ╛⇔√ ╛◄Ⱡꜟ◑כ⅜∆═≡ ⌐⌂∫≡⇔╕™╕∆⁹ 

≢│⁸ ─ ⅜∕─╕╕ ↕╣╢₈ ꜡☻₉╙ ↕╣≡™╕∆⁹

╙ ╙₈╙∫√™⌂™₉─ ∟≢ ⌐ ┘⁸ ⌐⇔⌂™╟℮⌐⇔╕

⇔╞℮ ═ ⌐ ╩⇔⁸ ─ ≠ↄ╡╩ ∆╢↓≤│₈ 3

₉⌐╙ →╠╣≡™╕∆⁹ 

─▬ⱷכ☺ 



דּ  ḁ᷁וֹ ᶊ ᵸᶪ ᴴ  

77 

 

●
☻

⌐

∆
╢

ה

 
 

יִ 2.6 È ȑȶÉ 

ÈŦÉ Ǜ  

 
─ ◄Ⱡ │⁸ ╩ ⌐ ╩⇔≡⅔╡⁸╕√ ╩

⇔≡ ─ ╩ ∫≡™╢ ╙ ⇔╕∆⅜⁸ ◄Ⱡ ─ ≤⇔≡│⁸

≤ ═╢≤╕∞ ≢∆⁹ 

─ ◄Ⱡⱳ♥fi◦ꜗꜟ⅛╠ ∆╢≤╕∞ │№╢√╘⁸∕╣∙╣─ ─

⌂ ╙ ⇔⌂⅜╠⁸ ⌂ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

 

 

 
12 ≢ ⇔≡™╢╙─⁹ │ ⇔≡™╢⁹ 

◄Ⱡꜟ◑כ ₈◄ꜞ▪ ─ ┘ ₉ ה  ╩ ⇔≡  

  

╩ ⇔≡  
 

 

441 

541 
613 

645 
685 

740 
776 799 
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10kW
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7.6 
12.1 

14.5 15.3 16.1 

58.9 59.5 59.9 
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MW
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9.2%

7.1%

0.7%

2.2% 2.3%

0%
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6%

8%

10%

12%

H20 H25 H30

2008 2013 2018

)

ᴴ ᶽḕ ᶎ ᵶᶅᵣᶪᶡᶍᶍᴲנּ ᵫ ᶉᶍᶆᴲ ᵫ ↨ ᶆ

ᵡᶪ  G

ᴴ ᶇ ᶘᶪᶇ ᶽḕ ᶍ ᶎ ᶆᵡᶪG 

   

   

ᴴ ᶱᶎᵷᶠᴲּס ᶉ ᶩᶍ ᶽḕḳ᷃ᴻᶱ ᵶᴲּט ᵪᶨᶍ ᶱ

ᵸᶪ ᵫᵡᶪ  G

þ ᶽḕ ᶍ ┌ 
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ÈŧÉ ǝ  

◄Ⱡ ≤≤╙⌐⁸ ◄Ⱡ╩ ⌐ ℮ ─ ╩ ∑≡ ╘⁸◄Ⱡꜟ◑כ─ ◄

Ⱡ ╩ ╘╢ ⅜№╡╕∆⁹ 

 

ₒ ─ ₓ ₒ ה ה ─ ₓ 

◄Ⱡꜟ◑כ─ ╩ ╘╢    

─ ה ─  
 

ה ⁸  

ה ⁸ ─  

ה   

 
ה ─  

ה  

╩ ⅛⇔√ ◄Ⱡ

─כ◑ꜟ  

 
 

ה ⁸  

ה  

ה ─  

ה   

 
ה  

ה ◄Ⱡ ─☻ⱦכ◘ה  

ꜝ▬ⱨ☻♃▬ הꜟ ─ ◄Ⱡ

ה ◄Ⱡ ─  

 
 

ה ─ ╖≠ↄ╡ 

ה ⁸  

ה ─  

 
ה  

ה ─  

 
ה  

ה ◄Ⱡ ─☻ⱦכ◘ה  

◄Ⱡꜟ◑כ

─ ה   ⁸  

 

 

 

  

 ⁸  

 ⁸  

 ⁸  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸ 

H2  

PHEV 

PE100 
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ÈŨÉ ǡ  

 

◄Ⱡ ⌐ ╘⁸ ∆╢◄Ⱡꜟ◑כ─ ⌐╟╡⁸ 

46.0 ╩ ⇔╕∆ 

 

þ ּד ḁ᷁וֹ ֩ ᶽḕ֪  
 

 
  

25(2013)  
ₒ ₓ 

30(2018)  
12(2030)  

ₒ ₓ 

 
( t - CO2)  

5.0 32.1 
67.8 

1,245 ( )  

β ◄Ⱡ≢ ⇔√◄Ⱡꜟ◑כ ╩CO2 ⌐ ⇔√╙─⁹ 

 

◄Ⱡ╩ ╘╢≤≤╙⌐⁸№╠╝╢ ≢⁸ ∆╢◄Ⱡꜟ◑כ╩ ◄Ⱡꜟ◑כ⌐

╡ ⅎ╕∆⁹ ◄Ⱡ ╩ ≢⅝⌂ↄ≡╙⁸ ╩ ∆╢≤⁸ ◄Ⱡ ╩

≢⅝⁸ ◄Ⱡ ⅜ ╖╕∆⁹╕√⁸ ─☻ⱦכ◘ה ה ה ╩ ⇔╕

∆⁹ 

ᶽḕḳ᷃ᴻᶍ ᶱטּ ᶠᶪ  

ø ǡ ¤ ȅ ǊǱǌ 

ה ─ ⁸ ─  

Ồ ◄Ⱡ⁸ ─ ─  

Ồ ┼─ 100─  

ה ☿fi♃כ ─꞉fi☻♩♇ⱪ ─  

Ồ ─ ⌐ ↑√⁸ ≤─ ⌐╟╢꞉fi☻♩♇ⱪ

─  

Ồ ─ ⁸ ⁸  

Ồ ≤ ⇔√ ⌐ ∆╢ ─ ◄Ⱡ ─  
 

 

  

 ᶽḕ ḱᶹḝḁḇᶹḳ 
֩ דּ טּ ḷᴻ᷂ḻ᷅᷅ḳᴻḟᵪᶨᶍ ∏֪ 

 

 

 

 

─ⱷכ◌כ⅜◄fi☺fi⅛╠ ⌐ ⇔√⁹ 

↓℮⇔√ ─ ╩ ∆╣┌ ⅜ ╦╢─≢│⁹ 

◄fi☺fi ╙ ⅜ ↄ⌂∫≡™╕∆⅜⁸

│⁸╟╡ ⌐⌂╢⌡⁹ 
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ø ╓ ȅ ƾǊǒ סּ ȑȶɔȗºǡ ȅ ǊǱǌ 

ה ─  

Ồ ╛ ≢─ ◦☻♥ⱶ─ ≤ ─  

Ồ ≤ ╛ ⌂≥ ⌂ ™ ⌐ ∆╢  

Ồ ⇔⁸ ⌂≥ ≢─ ◦☻♥ⱶ─  

ה Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ─  

Ồ ─ ⌐ ↑√  

Ồ♅♇ⱪⱲ▬ꜝ⁸כ ─Ⱪכ♩☻  

ה ─  

Ồ ─ ─  

Ồ ─  

כ◑ꜟⱠ◄ה ─ ⌐ ↑√  

Ồ ─ ⌐ ∆╢  

 

 

ø ɒȍȾȢȨȍɔ¤ ǡ ȑȶּט¤ ȑȶּטȅ ǊǱǌ 

ה ─ ╖≠ↄ╡⁸ ⌐╟╢  

♩ⱳ▬fi◖◄ה ⌐╟╢ ⁸  
 

 
 

 

 ᶽḕ ḱᶹḝḁḇᶹḳ 
֩ דּ טּ ḷᴻ᷂ḻ᷅᷅ḳᴻḟᵪᶨᶍ ∏֪ 

 

 

 

 ᶂᶅᶈᶫᵯᶨᵣ ᵸᶪᶍ§ 

─ │⁸ ≢№╢ 5kW≢ 17.6kWh/ ⇔

╕∆⁹ ─ √╡ │ 20kWh/ ⌂─≢⁸ ─ ≡╩

≢╕⅛⌂℮⌐│⁸ ⇔ ╡╕∑╪⇔⁸ ⌐│ ⅎ╕∑╪⁹ 

⌂⅔⁸ ⌐◄▪◖fi⁸ ⁸ ╩ ∆╢⌐│ 11kWh ≤⌂╢─≢⁸

⌐╟╢ ⌐ ⅎ╢≤⁸↓─ ─ ⅜№╢≤ ≢∆⁹ 

 

│⁸ ╛ⱨꜞכⱭכⱤכ⌂≥╩ ∫≡

≢⅝╢─≢│⁹ 

⌂≥│⁸ ─ ╩ ⅛⇔√ ─ ╩

∫≡™╢ ⅜№╡╕∆⁹↓℮⇔√⁸ ⌂╠≢│─

╩ ≢⅝╢≤ ™─≢│⁹ 
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ה

 
 

 

ø ȑȶɔȗº ȅ ǊǱǌ 

ה ─ ⌐ ⇔⁸◄Ⱡꜟ◑כ ╩  

 

 
 

þ ּטᶍ ↨  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

( ◄Ⱡ)  

◄Ⱡꜟ◑כ  

⁸ ⁸ Ᵽ▬○

ⱴ☻  

 

20 ⇔⁸

─ 4 ≢ ╖ 

(10kW ) │

2(2020) ─ 2.4  

│ (

2(2020) ─ 2  

Ᵽ▬○ⱴ☻ ─

1  

─ ⌐

╟╢ 

◄Ⱡꜟ◑כ  

⁸ ⁸ Ᵽ▬○ⱴ☻  

5 ⇔⁸

─ 8 ≢ ─  

1  

Ᵽ▬○ⱴ☻ Ⱳ▬ꜝ9כ

 

│⁸

⌐╟╢ 

ה Ᵽ

▬○ⱴ☻│⁸

┼─▪fi

♩כ◔ ⌐╟╢ 

 

  

 ᶊ ᶩ ᶲᶆᵣᶪ ᶍꞌⱱ 

─ ╩♩♇☿ⱨ○הⱲfiכ◌⁸│≢ ⇔⁸ⱳ☻♃כ ≢ ╩ ⇔

√╙──⁸ ╕≢ ⇔⌂⅛∫√√╘⁸ ╩ ⇔≡⇔╕∫√ ⅜№╡╕

∆⁹ 

╙ ─ ⌐ ╩ ∫≡⁸ ⌐ ⌐ ╡ ╖╕⇔╞

℮⁹ 

 

☿fi♃כ ─ ⱤⱠꜟ 
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2.7  

ÈŦÉ Ǜ  

 

│⁸ ─ 9 ≤™℮ ⌂ ╩ ⇔≡™╕∆⅜⁸ ⌐ ⌐≈™≡

│ ─ ╛⅛⌂ 50 ─ ⅜ ⅎ≡⅝≡⅔╡⁸ ─ ⌐╟╢ ─ ⅜

↕╣╕∆⁹ 

╕√⁸ ⌐ ⇔≡│ ─ ⅜№╢╙──⁸ ™ ⅜ ⇔√ ⅜ ™

≡™╕∆⁹ 

╩ ⇔⁸ ╩ ⅝ →╢√╘⌐│⁸ ⌂ ≤ ╩

⌐ ℮↓≤≢ ─ ╡╩ ╢↓≤⅜ ≢∆⁹∕─√╘⌐⁸ ה ╩ ⌐∆╢

√╘─ ─ ╛⁸ ⌂ ╩ ℮√╘─ ™ ─ ⌂≥≤™∫√⁸

─╟╡ ─ ⅜ ╘╠╣╕∆⁹ 

 

 

 

│⁸ ╩ 5 ≢└≤ↄↄ╡⌐⇔⁸╕≤╘√╙──↓≤⁹1 │ 1 5 ⁸ 

2 │ 6 10 ⁸⌂≥≤⌂╢⁹ 

3 31 ⁸ │ ⇔≡™╢⁹ 

 ₈ ₉╩ ⇔≡  
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1.1 

2.5 

3.9 
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6.0 

2.4 
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1.1 
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( ha)
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ᴴ ᶍ ᵫ ᵮᶉᶂᶅᵣᶪᴳ 

ᴴ ᶒ ᶍ ⱱ ᶎ ᵶᶅᵣᶪ G

ᴴ ᵣ ᵫ ᵣᶅᵣᶪG 

   

   

ᴴ ᶍ ᶱ╥ᵬ ᵱᶪᵾᶠᶊ ᵪᶉ ᶄᵮᶩᵫ ᶆᵡᶪᴳ 

ᴴ ᶱ ᶊ ᵥᵾᶠᶊ ᵣ ᶍ╔ ᶉᶈ ⱱᶍ ᵫ סּ ᶆᵡ

ᶪ  G

þ ᶍ  
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ÈŧÉ ǝ  

─ ≢№╢ ─ ╡─√╘⌐⁸ ╩ ↕∑╢ ⅜№╡╕∆⁹ 

ₒ ─ ₓ ₒ ה ה ─ ₓ 

⅛⌂ ≠ↄ╡╩ ╘╢    

⌂ ה ─

─  

 

 
ה ─ ⌂  

ה ─ ה  

ה  ┼─  

 
ה ─ ⌂  

ה ─  

─  

 
 

ה ⁸  

ה  

ה   

 
ה  

ה ┘  

   

─ ╩ →╢    

─♩♇☿ⱨ○הⱲfiכ◌ ─  

  
ה ⱪ꜡☺▼◒♩─  

─♩◒▼☺꜡ⱪה  

─┼♩◒▼☺꜡ⱪה   

─♩◒▼☺꜡ⱪה  ⁸  

⁸ ┼─  

 

 

 

ה ─ ╖≠ↄ╡ 

ה ⱪ꜡◓ꜝⱶ≠ↄ╡ 

ה ╩ ∂√  

 
ה ┼─  

ה ┼─  

 
ה ─ ⁸ ה

ⱷ♬ꜙכ≠ↄ╡ 

 

  

─ ⁸ ☿fi♃כ  

 ⁸  

 ⁸  

 ⁸  

 ⁸  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  

⁸ 

˗  
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ÈŨÉ ǡ  

 

─ ╩ ╛⇔⁸ ─ ╩ ⇔╕∆ 

 

þ ●☻   
 

 
  

25(2013)  
ₒ ₓ 

30(2018)  
12(2030)  

ₒ ₓ 

 
( t - CO2)  

-  266 266 

 

╩ ⌐ ⇔⁸ ─ ╩ ⇔╕∆⁹ ⅜ ↕╣√

│ ╛ ⌂≥┼─ ╩ ∆╢≤≤╙⌐⁸ ─ ה ⌐ ∆╢

⁸ ה ⌂≥ ╙Ᵽ▬○ⱴ☻≤⇔≡ ה ⌐ ⇔╕∆⁹╕√⁸ ⌐╟╢

╩◒꜠☺♇♩≤⇔≡ ≢⅝╢╟℮⁸ ─ ╩ ╘╕∆⁹ 

 

ᵪᶉ ᶄᵮᶩᶱ ᶠᶪ  

ø ǝ ¤ ǡ ǡ ȅ ǴǱǌ 

ה ─  

ה ─ ה  

ה ─  

ה ─ ⇔ 

ה ─ ה  

 

 

 

 

 ᶍ ֩ ᶍ  ֪

ᵑ  

⌂ ─ ה ⁸ ─ ─ ⌐╟╢ ─√╘⁸ ה

ה ה ≢ ─ ≤⌂∫√ ⌐ ⇔ ─ → 

ᵒ  

╛ ─ ╛ ┘ ─ ⌐ ∆╢  
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●
☻

⌐

∆
╢

ה

 
 

 

 

ø ǡ ȅ ǊǱǌ 

ה ─ ⁸ ─ ⁸ ─  

ה ⌐╟╢ ─  

ה Ᵽ▬○ⱴ☻ ┼─  

♩ⱳ▬fi◖◄ה ─  

 

 

  

 ᵪᶉ ᶄᵮᶩᶊᶟᵰᶅ 
֩ דּ טּ ḷᴻ᷂ḻ᷅᷅ḳᴻḟᵪᶨᶍ≥  ֪

 

 

 

 

 

 ᶍ ֩ ᶍ  ֪

ᵑ  

⇔ↄ│ ─ ה ⌐ⱶכ◊ⱨꜞה ⇔⁸ ≢ ╘√ ─

╩ √⇔√ ⌐ ╩  

ᵒ  

─Ⱪכ♩☻♩♇꜠Ⱪ≤Ɑכ♩☻ ⁸Ɫ►☻⌂≥ ≢ ∆╢☻♩

Ⱪכ ─ ⌐ ∆╢ ⌐ ∆╢ ─  

ᵓ  

9 10◌ ⌐⁸ ≢ ↕╣√ ─◌♃

꜡◓╩ ⇔⁸ ╪≢╙╠™ ⌐ ∆╢ 

 

─ ⌐╟╡⁸ ─ ─

∕─╙─⌐ ⅜№╢⁹ 

╛ │∆≢⌐ ↕╣≡™╢╙─⅜ ™⁹ 

─ ⅛╠⌂™ ╙№╢⁹ 

─ ≢│ ─ ⅜№╡⁸

™ ⅜ ∆╢⁹ 
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ⱱᶍ ᶱ ᵱᶪ  

ø ȔºɅɜ¤ȓȾȤȬȱǡ ȅ ǊǱǌ 

ה ה ⱪ꜡☺▼◒♩─  

Ồ ─  

Ồ ◄Ⱡꜟ◑כ─  

─♩♇☿ⱨ○הⱲfiכ◌ה  

Ồ ⁸ ┼─ ╛  

 

ø ╔ ⱱǷ  ǫǡ ȅ ǊǱǌ 

ה ─ ─ⱶ☼ꜞכ♠הfiכꜞ◓⁸  

ה ─  

ה ─  

ה ─  

Ồ ה ┼─  

Ồ ─  

 

 

 
 

þ ּטᶍ ↨  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

ה ─ ─  1, 090 ha/  

 

─  
─ 50 ≢ ╩

⇔≡™╢ 

 

  

 ᶍ ֩ ᶍ╔  ֪

ᵑ ה  

╩ ∆╢√╘─ ⌂ ╛ ╩ ⇔╟℮≤∆╢ ⁸∕╣

╠ ╩ ∆╢ ⌐ ─ ╩  

ᵒ☻ⱴכ♩  

⅜☻ⱴכ♩ ⌐ ╡ ╗√╘⌐ ⌂ ─ ⌐ ∆

╢ ⌐ ∆╢  
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●
☻

⌐

∆
╢

ה

 
 

Ũ ¤ ǡ  

⁸ ╙ ⌂ ⅜ ≢∆⁹ 

 

3.1 ǡ  

ÈŦÉ ǼǊǡ ǚ 

 ≈↑∫┐⌂⇔╛ ⌂≥⁸◄Ⱡꜟ◑כ─ ⅜⌂™

⅛ ⇔╕⇔╞℮ P. 89 ─ ╩ ⌐ ╡ ╖╕⇔╞

℮ ⁹ ⌂ ⅜№╣┌⁸ ─ ⌐ ╘≡╖╕⇔╞

℮⁹ 

 ◄Ⱡ ─ ™ ╩ ⇔╕⇔╞℮⁹ ™ ╩ ⌐ ™ ↑╢╟╡⁸

⌐ ™ ⅎ√╒℮⅜ ╩ ╠∑╢ ⅜№╡╕∆⁹ 

 │ ⌐ ⇔≡⁸ ⌐ ⇔╕⇔╞℮⁹ 

 ◄◖ ⌐ ╩ ∟⁸ ⌐ ⇔√ ─ ╩☻ⱦכ◘╛ ∆╢↓≤≢⁸

╩ ⇔╕⇔╞℮⁹ 

 ◄◖ ⌐ ╩ ∟╕⇔╞℮⁹ ⅜№╣┌⁸ ─ ≢ ≤⇔≡ ⇔≡⁸

╩ ⇔╕⇔╞℮⁹ ⌂≥⁸ ⇔™ ⌐╙ ⇔╕⇔╞℮⁹ 

 ⌐ ⇔╖⁸ ┼─ ╩ ╘╕⇔╞℮⁹ ⌂ ─ ⌐╙₈ ₉─

⅜ ⅎ╢ ⅜№╡╕∆⁹ 

 

ÈŧÉ Ǟ ǊǙ 

 ꜞ ⱨ◊כⱶ⌐╟╡⁸ ─ ◄Ⱡꜟ◑כ ╩ ╘╕⇔╞℮⁹ ─ ™ ≢│⁸

╛ⱥכ♩◦ꜛ♇◒⌂≥─ ┼─ ╙ ╢─≢⁸ ╩ ─ ⌐ ⇔╕⇔╞℮⁹ 

 ⌐ ≢⅝╢ ◄Ⱡꜟ◑כ │⁸ ⌐╙ ╛

Ɑ꜠♇♩☻♩כⱩ⁸ ⌂≥⅜№╡╕∆⁹ ╩ ∆╢↓≤≢⁸ ─ ╩ ╠

∆↓≤╙≢⅝╕∆⁹ 

 ⌐ ╩ ≢⅝⌂™ ⁸ ⅛╠ ∆╢ ╩⁸ ◄Ⱡ ⌐∆

╢↓≤╙≢⅝╕∆⁹ 

 ⌐│⁸ ⅜№╢≤ ⌐╙ ╩

ⅎ⁸ ⌐╟╢ ⌐╙ ≢∆⁹ 

 ∆╢ │⁸ ◄Ⱡ ≤ ≢ ╩

⇔╕⇔╞℮⁹ 

 ⌐│⁸ ╩ ⇔╕⇔╞℮⁹ 
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ÈŨÉ┌ ǌǾǛǀǢ 

 ⅜№╣┌ 4 ⌐ 1 ←╠™│ ⁸ ≢│⌂ↄ⁸ ╛ ⁸

≢ ⅛↑≡╖╕⇔╞℮⁹ 

 ⅜№╣┌⁸♥꜠꞉כ◒╩ ⇔≡⁸ ≢─ ╩ ╠⇔╕⇔╞℮⁹ 

╩≤⌂♪▬ꜝ♪fi▪◒כfi◓╛Ɽꜞ▪▼◦כ◌  ⇔≡⁸ ≢─ ╩ ╠

⇔╕⇔╞℮ ─ 3/4 ╩ ⌐ ╠⇔╕⇔╞℮ ⁹ 

 ⌂≥│⁸⌂╢═ↄ ≢ ⇔⁸ ⌂≥≢ ╩ ↑╕⇔╞℮⁹ 

 ∆╢≤⅝│⁸▪▬♪ꜞfi◓☻♩♇ⱪ⁸┤╪╦╡▪◒☿ꜟ⁸┤╪╦╡Ⱪ꜠כ◐─◄◖

♪ꜝ▬Ⱪ⌐⇔╕⇔╞℮ ⌐│▪▬♪ꜞfi◓☻♩♇ⱪ ⅜ ↕╣≡™╢─≢⁸

⌂ↄ◄◖♪ꜝ▬Ⱪ⌐⌂╡╕∆ ⁹ 

 │♃▬ꜘ─ ╛○▬ꜟ⌂≥─

╩ ⇔⁸ ─ ™ ╩ ⇔╕⇔╞℮⁹ 

 ⌐│⁸ ⁸ ⁸

╩ ⇔╕⇔╞℮⁹ │⁸ ─

≤⇔≡╙ ≢⅝╕∆⁹ ─

│⁸ ─ ╙№╡╕∆⁹ 

 

ÈũÉ Ʒ ǌǾǛǀǢ 

 ─ ╩ ⇔╕⇔╞℮ ∆╢◄Ⱡꜟ◑כ╩ ╠∆↓≤⅜≢⅝╕∆ ⁹ 

 ꜡☻╩ ╠∆√╘⁸ ╩ ⇔≡⅛╠ ™ ╩⇔╕⇔╞℮⁹ ™ ╣∕℮⌐⌂™

│⁸ ≥╙ ┼ ⇔╕⇔╞℮⁹ 

 ⁸ ⅜ ╢ ╛⁸ ⅎ─ ™ ╙⁸ ⌐™√∞⅝╕⇔╞℮⁹ 

 ™ ≡─ⱪꜝ☻♅♇◒ ╩⌂╢═ↄ ╦⌂™╟℮⌐⇔╕⇔╞℮⁹ 

 ™ ≡ⱪꜝ☻♅♇◒─ ⱨ☿♇♩⌂≥⁸○הⱲfiכ◌⁸ ⌐ ╡ ╪≢™╢

─ ╩ ╪≢ ⇔╕⇔╞℮⁹ 

 ╡ ╡╛⁸◄◖ⱳ▬fi♩ ⌂≥⁸ ╩ ← ─ ⌐ ⇔╕⇔╞℮⁹ 

 

ÈŪÉǇǲȅ ǙǾǛǀǢ 

 │ ⌂ↄ ™⁸ ↔╖│◖fiⱳ☻♩ ⌐╟╡ ⇔≡⁸ ↔╖─ ⌐

╘╕⇔╞℮⁹ 

 ╩ ⇔≡ ╩ ⇔⁸↔╖≤⌂╢╙─╩ ╠⇔╕⇔╞℮⁹ 
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●
☻

⌐

∆
╢

ה

 
 

þ ּק ᶆᶍ ᶇ ᶍ 1֩/3  ֪  
 

  

─  

 

(kWh)  
CO2 

(kg- CO2)  

◄▪◖fi 
─ ─

│ 28ϴ╩ ⌐⁹ 
30.24 860.6  12.3  

31ϴ─ ⁸◄▪◖fi
2.2kW ─ ╩ 27ϴ⅛

╠ 28ϴ⌐⇔√ 9
 

  
─ ─

│ 20ϴ╩ ⌐⁹ 
53.08 1,510.7  21.6  

6ϴ─ ⁸◄▪◖fi
2.2kW ─ ╩ 21ϴ⅛

╠ 20ϴ⌐⇔√ 9
 

  
│ ⌂≤⅝

∞↑≈↑╢⁹ 
40.73 1,159.2  16.5  

╩ 1 1 ⇔√
20ϴ  

  
ⱨ▫ꜟ♃כ╩ ⌐
1 ⅛ 2 ⁹ 

31.95 909.3  13.0  
ⱨ▫ꜟ♃כ⅜ ╡⇔≡™╢◄▪
◖fi 2.2kW ≤ⱨ▫ꜟ♃כ╩
⇔√ ─  

Ɑכ◌
♇♩ 

↕⌐ ∫√ ⅝
↕⌐⁹ 

89.91 2,558.8  36.5  

20ϴ─ ⁸ ⅜₈ ₉≢
1 5 ⇔√ ⁸3 ─
≥♩♇Ɑכ◌ 2 ♩♇Ɑכ◌─
≤─  

  
│ ╘

⌐⁹ 
185.97 5,292.7  75.5  

3 ≢⁸ ╩₈ ₉⅛╠₈ ₉
⌐⇔√ 1 5  

↓√≈ 
↓√≈ ⌐⁸
≤ ╩№╦

∑≡ ℮⁹ 
32.48 924.4  13.2  

↓√≈ ∞↑─ ≤⁸↓√≈
⌐ ↑≤ ╩ ⇔√
─ 1 5  

  
│ ╘

⌐⁹ 
48.95 1,393.1  19.9  

╩₈ ₉⅛╠₈ ₉⌐ →
√ 1 5  

 
ꜝfiⱪ

⌐ ╡ ⅎ╢⁹ 
84.00 2,390.6  34.1  

54W─ ⅛╠12W─
ꜝfiⱪ⌐ 2,000

 

  
ꜝfi

ⱪ⌐ ╡ ⅎ╢⁹ 
90.00 2,561.4  36.5  

54W─ ⅛╠ 9W─
ꜝfiⱪ⌐ 2,000

 

  
╩ ↄ

ꜝfiⱪ ⁹ 
4.38 124.7  1.8  

12W─ ꜝfiⱪ1 ─ ╩
1 1 ⇔√  

  
╩ ↄ
⁹ 

19.71 560.9  8.0  
54W─ 1 ─ ╩ 1

1 ⇔√  

  
╩ ↄ

ꜝ
fiⱪ ⁹ 

3.29 93.6  1.3  
9W─ ꜝfiⱪ 1 ─

╩ 1 1 ⇔√  

♥꜠ⱦ 
♥꜠ⱦ╩ ⌂™
│ ∆⁹ 

16.79 477.8  6.8  
1 1 ♥꜠ⱦ 32V ╩ ╢

╩ ╠⇔√  

  
│ ╢∆⅞⌂

™╟℮⌐⁹ 
27.10 771.3  11.0  

♥꜠ⱦ 32V ─ ─ ╩
ќ ⌐⇔√  

  



דּ  ḁ᷁וֹ ᶊ ᵸᶪ ᴴ  

90 

þ ּק ᶆᶍ ᶇ ᶍ 2֩/3  ֪  
 

  

─  

 

(kWh)  
CO2 

(kg- CO2)  

Ɽ♁◖fi 
╦⌂™≤⅝│⁸
╩ ╢ ♦☻

◒♩♇ⱪ ⁹ 
31.57 898.5  12.8  

1 1 ╩ ⇔√  

  
╦⌂™≤⅝│⁸
╩ ╢ ⱡכ

♩ ⁹ 
5.48 156.0  2.2  

  
○ⱪ◦ꜛfi

─ ⇔╩ ♦☻
◒♩♇ⱪ ⁹ 

12.57 357.7  5.1  
○ⱪ◦ꜛfi╩₈⸗♬♃─ ╩
₉⅛╠₈◦☻♥ⱶ☻♃fiⱣ▬₉

⌐⇔√ 3.25 / ⁸52  
  

○ⱪ◦ꜛfi
─ ⇔╩ ⱡכ
♩ ⁹ 

1.5 42.7  0.6  

 
╙─╩ ╘ ╖
∆⅞⌂™⁹ 

43.84 1,247.7  17.8  
╘ ╪∞ ≤⁸ ⌐⇔√

─  

  
⌂ │⇔

⌂™⁹ 
10.4 296.0  4.2  

─ ╩ ∫√
≤⁸∕─ 2 ─ ╩ ∫√
─  

  
↑≡™╢

╩ ↄ⁹ 
6.10 173.6  2.5  

↑≡™╢ ⅜20 ─ ≤⁸
10 ─ ─  

  
│

⌐⁹ 
61.72 1,756.6  25.1  

╩₈ ₉⅛╠₈ ₉⌐⇔√
22ϴ  

  
⅛╠ ⌂
≢ ⁹ 

45.08 1,283.0  18.3  
≤ ⅜ ⌐ ⇔≡™╢ ≤
⅜ ⌐ ⇔≡™╢ ─  

ⱳ ♇
♩ 

⇔⌂
™≤⅝│ⱪꜝ◓
╩ ↄ⁹ 

107.45 3,058.0  43.6  

ⱳ♇♩⌐ ♃fi─ 2.2L ╩
╣ ↕∑⁸1.2L ╩ ⁸6

⌐⇔√ ≤⁸ⱪꜝ◓╩
™≡ ⇔⌂™≢ ↕∑≡
⇔√ ─  

 
│╕≤╘

™⁹ 
5.88 167.3  2.4  

ה 6kg ─
4 ╩ ╣≡ ℮ ≤⁸8 ╩
╣≡ ℮ ╩ ⌐⇔√ ─

 

 
╕≤╘≡ ⇔⁸

╩ ╠∆⁹ 
41.98 1,194.8  17.0  

(5kg) ─ 8 ╩ ╣≡ 2
⌐ 1 ⇔√ ≤⁸4 ∏≈⌐
↑≡ ⇔√ ─  

  
╩

∆╢⁹ 
394.57 11,229.5  160.2  

8 ⁸ ─╙─╩
∆╢ ≤ ─╖≢

↕∑╢ ─ 2 ⌐ 1
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●
☻

⌐

∆
╢

ה

 
 

þ ּק ᶆᶍ ᶇ ᶍ 3֩/3  ֪  
 

  

─  

 

(kWh)  
CO2 

(kg- CO2)  

 
╩ ↑≡

⅛╠ ╩⅛
↑╢⁹ 

5.45 155.1  2.2  
∆╢ ╩⁸1 1 ⇔√
 

  
Ɽ♇◒ │
╡ ⅎ╢⁹ 

1.55 44.1  0.6  
Ɽ♇◒™∫┐™⌐◗Ⱶ⅜ ╕∫√

≤⁸ ─Ɽ♇◒─  

 
─

│ ╘⌐⁹ 
26.4 751.3  10.7  

─ ╩ →√
ќ │
○ⱨ  

  
─ │

╘⌐⁹ 
13.8 392.7  5.6  

─ ╩ →√
ќ  

β 11ϴ 
18ϴ 

26ϴ 

│ 28.46 /kWh⁸ │ 0.406kg- CO2/kWh 2(2020) ≤⇔≡ ◄Ⱡ ⅛╠ ⁹™∏╣

╙ Ⱶꜝ▬☼╟╡⁹ 

₈ ◄Ⱡⱳ₉♩▬◘ꜟ♃כ ◄Ⱡꜟ◑כ ╟╡  
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3.2 ǡ  

ÈŦÉ ǡ ǚ 

 ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⌂≥╩ ⇔⁸ ◄Ⱡ ╩ ╘╕⇔╞℮⁹ 

β ⌐ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ╛ ╩ ℮ ╙№╡╕∆─≢⁸ ∆

╢ ⌐ ⇔≡╖╕⇔╞℮⁹ 

 ≈↑∫┐⌂⇔╛ ⌂≥⁸◄Ⱡꜟ◑כ─ ⅜⌂™⅛ ⇔╕⇔╞℮⁹ 

 5 ה ה ה ה ╩ ⇔╕⇔╞℮⁹ ⌂ ⅝⅜⌂ↄ⌂╡⁸

⅜ ⅜╡⁸ ◄Ⱡ⌐≈⌂⅜╡╕∆⁹ 

 ◄Ⱡ ─ ™ ╩ ⇔╕⇔╞℮⁹ ™ ╩ ⌐ ™ ↑╢╟╡⁸

⌐ ™ ⅎ√╒℮⅜ ╩ ╠∑╢ ⅜№╡╕∆⁹ 

 │ ⌐╙ ⇔√ ≢ ⇔⁸ ♇ⱳ☻▪▼◦ꜟכ◒הⱶכ◊►│≢≤⌂

♩⌐ ⇔╕⇔╞℮⁹ 

╩♩♇☿ⱨ○הⱲfiכ◌  ⇔≡⁸ ╩ ⇔╕⇔╞℮⁹ 

 ◄Ⱡ ─ ⌐ ⇔≡⁸ ≢ ⇔╕⇔╞℮⁹╕√⁸ ─ ◄Ⱡה ◄Ⱡ

╛ ╩⁸ ─ ⌂≥≢ ⇔╕⇔╞℮⁹ 

 ♥꜠꞉כ◒─√╘─◘♥ꜝ▬♩○ⱨ▫☻╩ ↕∑╕⇔╞℮⁹ 

 ─ │ ◄Ⱡ ╛ ⌂≥─⁸ ⌐ ⇔√ ─ ⁸ ╩

╘╕⇔╞℮⁹ 

☻ⱦכ◘  ≢│⁸ ─ ╛ ⁸ ⌂≥─⁸ ⌐ ⇔√

╩☻ⱦכ◘╛ ╡ ™╕⇔╞℮⁹ ─ │ ─ ╡ ™╩ ╛⇔⁸ ⇔

√ ─ ╩╦⅛╡╛∆ↄ ⇔╕⇔╞℮⁹ 

 ≢│⁸ ╡ ╡─ ⌐╟╡⁸ ╛ ꜡☻╩ ⇔╕⇔╞℮⁹ 

 ─ ╩ ⇔√╡⁸ ╩ ⇔√ ╠⇔⌂≥─ ─ ⅜⁸ ⌐⌂∫

≡™╢ ⅜№╡╕∆⁹ ≢│⁸↓℮⇔√ ⌂╠≢│─ ╩ ⇔╕⇔╞℮⁹ 

 ™ ╣∕℮⌐⌂™ ╛ │⁸ ≥╙ ≢ ⇔≡╙╠™╕⇔╞℮⁹ 

 ─ │⁸ ⌂≥ ─ ─ⱶכ◊ⱨꜞה ⌐ ◄Ⱡꜟ◑כ ≤≤╙⌐

╙ ⇔≡ ◄Ⱡ ╩ ╛⇔╕⇔╞℮⁹ 

 │⁸ ∆╢ ╩ ⌐ ⇔╕⇔╞℮⁹ 
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●
☻

⌐

∆
╢

ה

 
 

ÈŧÉ Ǟשׁ ǊǙ 

 ╛ꜞⱨ◊כⱶ─ ⌐⁸ ⁸ ─ ⌂≥⌐╟╡⁸ ─ ◄Ⱡꜟ◑כ

╩ ╘⁸ ╩ ─ ⌐ ⇔╕⇔╞℮⁹ 

 ┼─ ╡ ⅎ⁸ ─ ╩ ╘╕⇔╞℮⁹ 

 ⁸ Ⱳ▬ꜝכ⌂≥─ ◄Ⱡ ╩ ⇔╕⇔╞℮⁹ 

 ≢ ╩ ≢⅝⌂™ ⁸ ⅛╠ ∆╢ ╩⁸ ◄Ⱡ ⌐∆

╢↓≤╙≢⅝╕∆⁹ 100╩ ⇔╕⇔╞℮⁹ 

 ╩ ⇔√ ⁸ ╛ ⌂≥╩ ⇔≡⁸

╩⌂╢═ↄ ≢ ™╕⇔╞℮⁹ 

 ⌐ ╩ ⇔╕⇔╞℮⁹ 

 

ÈŨÉ┌ Ƿ Ǣ 

 ⌐│ ⁸ ⁸ ╩ ⇔╕⇔╞℮⁹ 

 ╛ ↑⌐⁸ ─ ╩fiꜛ◦כ♥☻ ⇔╕⇔╞℮⁹ 

 ⅜№╣┌( 4 ⌐ 1 ←╠™│)⁸ ╛ ⁸ ≢ ⇔╕⇔╞℮⁹ 

 ♥꜠꞉כ◒╩ ⇔≡⁸ ≢─ ╩ ╠⇔╕⇔╞℮⁹ 

⌐≤⌂♪▬ꜝ♪fi▪◒כfi◓╛Ɽꜞ▪▼◦כ◌  ⇔╕⇔╞℮⁹ 

 ╕≤╘√ ╛ ─ ⁸ ≤─ ⌂≥⁸ ─ ⌐ ╘

╕⇔╞℮⁹ 

 ∆╢≤⅝│⁸▪▬♪ꜞfi◓☻♩♇ⱪ⁸┤╪╦╡▪◒☿ꜟ⁸┤╪╦╡Ⱪ꜠כ◐─◄◖

♪ꜝ▬Ⱪ⌐⇔╕⇔╞℮⁹ ⌐│▪▬♪ꜞfi◓☻♩♇ⱪ ⅜ ↕╣≡™╢─≢⁸

⌂ↄ◄◖♪ꜝ▬Ⱪ⌐⌂╡╕∆⁹ 

 │♃▬ꜘ─ ╛○▬ꜟ⌂≥─ ╩

⇔⁸ ─ ™ ╩ ⇔╕⇔╞℮⁹ 

 ─ │⁸ ─ ╛ ™ ─ ⌐

↑≡⁸ ≤ ⇔╕⇔╞℮⁹ 

 

ÈũÉ Ƿ ǡ ǞǢ 

 ↔╖─ ⌐ ╘╕⇔╞℮⁹ 

 ™ ≡─ⱪꜝ☻♅♇◒ ╩⌂╢═ↄ ╦⌂™╟℮⌐⇔╕⇔╞℮⁹ 

 ꜡☻╩ ╠∆√╘⁸ ─ ╩ ⇔╕⇔╞℮⁹ 

 ╩ ⇔≡ ╩ ⇔╕⇔╞℮⁹ 

 ╩ ™╕⇔╞℮⁹ 
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ū  ǡ  

Ŧ ǡ  

₈ ₉─ ⌐ ꜟכ○⁸≡↑ ≢ ╩ ⌐ ╘≡™ↄ√

╘⌐│⁸ ╗ ⁸ ⁸ ─ ⅜⁸∕╣∙╣─ ╩ √⇔⌂

⅜╠⁸ ™⌐ ⇔≡ ╩ ╘≡™ↄ↓≤⅜ ≢∆⁹ 

 

1.1 ǡ  
─ ─ │⁸ ╛ ⁸ ─ ┘

─ ⌐ ↕╣╕∆⁹ 

⌂≥│◄Ⱡꜟ◑כ ⅜ ⇔≡™╕∆⅜⁸ ─ ה ╙ ╪≢⅔╡⁸

↕╛ ↕╩ ╘∆⅞╢≤⁸ √╡─◄Ⱡꜟ◑כ ⅜ ∆╢ ╣⅜№╡╕∆⁹

╕√ ≢ ∆╢≤⁸ ה ה ╟╡⁸ ⌐ ∆╢◄Ⱡꜟ◑כ⅜

ↄ⌂╡╕∆⁹↓─╟℮⌐ └≤╡─ ☻♃▬ꜟ⅜ ⌐ ⅝ↄ ⇔≡

™╢↓≤⅛╠⁸ ◄Ⱡꜟ◑כ ─ ╛ ◄Ⱡꜟ◑כ ─ ╩ ∆╢⁸ ◄Ⱡꜟ

╩כ◑ ∆╢≤™∫√⁸ ◄Ⱡꜟ◑כ ─ ☻♃▬ꜟ⌐ ╡ ╖╕∆⁹ 

╕√⁸ ╛ ⁸ ⁸ ≤─ ⌐╟╡ ⌐ ∆╢ ⁸

⌐ ⌐ ∆╢↓≤⌐ ╘╕∆⁹ 

 

1.2 ǡ  
⁸ ⁸ ─ │ ⌐⁸ ─ ≤∆═≡─ ─

│ ☻ⱦכ◘⁸⌐ ╩ ≤∆╢∕─ ─ │ ─

⌐ ↕╣╕∆⁹↕╠⌐⁸∆═≡─ ─ ⅜⁸ ─

┘ ─ ⌐ ↕╣╕∆⁹ 

≢│⁸ ─ │╙≤╟╡⁸ ◖☻♩╛ ─ ⅛╠

─ ⅜ ╪≢™╢≤ ⅎ╠╣╕∆⅜⁸ ─ ⅜ ™ ≢│⁸

⅜ ╣≡™╢≤ ⅎ╠╣╕∆⁹ ─ ⌐ ╦╠∏⁸ ╠─ ⅜ ⌐ ⅎ╢

╩ ⇔≡⁸ ◄Ⱡꜟ◑כ─ ╛ ◄Ⱡꜟ◑כ─ ⌂≥⌐╟╢

─ ⌐ ⌐ ╡ ╖⁸ ╩ √⇔╕∆⁹ 

╕√⁸ ╛ ≤─ ⌐╟╡ ⌐ ∆╢ ╛⁸ ⌐ ⌐ ∆

╢↓≤⌐ ╘╕∆⁹ 

 

1.3 ǡ  
⅛≈ ⌂ ╩ ∆╢≤≤╙⌐⁸∕─ ╩ ↄ ⇔⁸ ⌂

╩ ™╕∆⁹╕√ ╠╙ 1 ≤⇔≡⁸ ⇔≡ ─√╘─ ╩

⇔╕∆⁹  
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─

 

ŧ  

│⁸ ─ ●☻ ╩ ⇔⁸↕╠⌐ ─ ⌐ ⇔≡

™ↄ↓≤╩ ≤⇔≡™╕∆⁹ 

⅜ ≤∆╢ ●☻≢№╢ │⁸ ╛ ⌂≥⁸№╠╝╢

≢ ↕╣≡™╢↓≤⅛╠⁸ ⁸ ⁸ ⅜∕╣∙╣─ ╩ √⇔⌂⅜╠⁸ ™

⌐ ⇔≡ ⌐ ╡ ╖╕∆⁹ ⌐ ─ ⅛╠ ↕╣√₈

₉│⁸ ⌐₈( ) ₉≤⇔≡⁸ ─

╛⁸ ─ ─ ≤⇔≡ ⇔⁸ ╩ ⇔╕∆⁹ 

 

Ẽ ─   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

─ ⌂™ ה
─☻ⱦכ◘  

 
 
 

─ ⌂™ ה
─☻ⱦכ◘  

 

◄Ⱡ ꜝ▬ⱨ☻♃▬
ꜟ─  

 

─  

 

È É 

 

 

─  
─  

(יּ) דּ טּ  

─  
⁸ ─ ⇔  

⌐ ∆╢  

┼─  
 

⌐ ∆╢ 

☻ⱦכ◘ה  

 

◄Ⱡ ꜝ▬ⱨ
☻♃▬ꜟ⌐ ∆

╢  
 

ה ┼─

ה  
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Ũ  

●☻ ─ ╩ ∆╢√╘⌐│⁸ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ≢

∆⁹∕─√╘⁸ ◘▬◒ꜟ⌐ ≠⅝ ⌐ ╢ ─ ╛ ╩ ה

⇔⁸ ╩ ⇔≡™⅝╕∆⁹ 

 

ƅơƖƣÈ É 

⌐⅔™≡⁸ ●☻ ─ ╛ ╩ ⇔╕⇔√⁹ 

 

ŹƤÈ É 

─ ╩ ∆╢√╘⌐⁸ │ ╩ ⇔⁸ ה │∕╣∙╣─ ╩ ⇔

╕∆⁹ 

 

ŸƝƚƘƠÈ É 

│ ⁸ ─ ╛ ─ ┘ Ɑכ☺⌐ ⇔√₈ ─

₉╩ ⇔≡⁸₈( ) ₉⌐ ∆╢≤≤╙⌐⁸ ─ ◘▬♩

≢ ⇔╕∆⁹₈( ) ₉⌐⅔™≡│⁸ ─ ─ ⌐ ∆╢

╩ ⇔⁸ ⌐ ∂≡ ∆═⅝ ⌂≥╩ ⇔⁸ ─ ─ ⌐ ↕

∑╕∆⁹ 

 

ŶƘƩƞƤƣÈ ǊÉ 

₈( ) ₉⌐⅔™≡⁸ ─ ╛ ─ ⌂≥⌐ ∂

≡ ╛ ╩ ⇔╕∆⁹ 

 

 

Ẽ ּד טּ ֩ ╓ ֪ᶍ ᷊ᶹ᷄ḳ  

 

 

 

 

 

 

 

 

 

 

 

  

PlanÈ É 

ה ─  

ה ⁸ ─  

DoÈ É 

ה ⌐ ∫√ ─

─  

ActionÈ ǊÉ 

ה ⁸ ─ ⇔ 

CheckÈ É 

ה ─ ─ ה  

)ה )

⌐⅔↑╢  
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─

 

þ ּטᶍ ↨ 1֩/2  ֪  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

─  

ה ─ ⁸ ⅛╠─

 

ה ─┼כ♃כ⸗ ⁸▬fiⱣ

─♃כ  

ה Ⱳ▬ꜝכ─  

╒╓∆═≡─ ≢ ╖ 

┼

─▪fi◔כ♩

⌐╟╢ ⌐╟╢◄Ⱡꜟ◑כ ─

 

⅜ ∆╢ │⁸

─ 1/4 ⌐⌂╢ 

─  
─ ≢◄◖▪◒◦

ꜛfi 21╩ ⇔≡™╢ 

 

─ ◄Ⱡꜟ◑כ ─  

─℮∟⁸ │∆═≡

⁸ꜞⱨ◊כⱶ─℮∟ 30

│ ◄Ⱡ ≢ ↕╣╢

 

┼

─▪fi◔כ♩

⌐╟╢ 

─  

ה ,  

ה ─ ⁸ ⅛╠─

 

╒╓∆═≡─ ≢ ╖ 

─ ⁸ ◄Ⱡꜟ◑כ

⌐╟╢ ⌂◄Ⱡꜟ◑כ ─

─  

╒╓∆═≡─ ≢ ╖ 

─  
─ ≢◄◖▪◒◦

ꜛfi 21╩ ⇔≡™╢ 

⌐⅔↑╢

─  
≢כ♃fi☿fiכꜞ◒ ╖  

 

─ ◄Ⱡꜟ◑כ ─  

─℮∟⁸ │∆═≡

≢⁸ꜞⱨ◊כⱶ─℮∟ 30 │

◄Ⱡ ≢ ↕╣╢

100  
┼─▪fi

♩כ◔ ⌐╟╢ 

│⁸

⌐╟

╢ 

─  

ה ,  

ה ─ ⁸ ⅛╠─

 

╒╓∆═≡─ ≢ ╖ 

╩כ♃כⱷ♩כⱴ☻ה

⇔√ ⌐⅔↑╢ ⌂◄Ⱡ

כ◑ꜟ ─  

╒╓∆═≡─ ≢ ╖ 

 

─ ⁸ ─

 

12(2030) ─

─ 70 ⅜ ⌐⌂╢ 

┼─▪fi◔כ♩

⌐╟╢ 

⅜ ⅎ⁸ ↕╣≡

™╢ 

ꜝ▬ⱨ☻♃▬ꜟ┼─  

12(2030) ─ ◙כꜚ

─כ 60 ⅜◄◖♪ꜝ▬Ⱪ╩

∆╢ 

◓fiꜞ▪▼◦כ◌ ⅜№╡⁸

↕╣≡™╢ 

⅛↑╢≤⅝⌐ ╩

⇔≡™╢ 
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þ ּטᶍ ↨ 2֩/2  ֪  
 

 ─  
12(2030) ⌐⅔↑╢ 

∆═⅝  
─  

 

( )  
─  2(2020) ⅛╠ 8.7 ∆╢ 

♃fi☿fiכꜞ◒

כ ⌐╟

╢ 

 

( ◄Ⱡ)  

◄Ⱡꜟ◑כ  

⁸ ⁸ Ᵽ▬○ⱴ

☻  

 

20 ⇔⁸

─ 4 ≢ ╖ 

(10kW ) │

2(2020) ─ 2.4  

│

2(2020) ─ 2  

Ᵽ▬○ⱴ☻ ─

1  

─ ⌐

╟╢ 

◄Ⱡꜟ◑כ  

⁸ ⁸ Ᵽ▬○ⱴ☻  

5 ⇔⁸

─ 8 ≢ ─  

1  

Ᵽ▬○ⱴ☻ Ⱳ▬ꜝ9כ

 

│⁸

⌐╟╢ 

ה Ᵽ

▬○ⱴ☻│⁸

┼─▪fi

♩כ◔ ⌐╟╢ 

 

ה ─ ─  1, 090 ha/  

 

─  
─ 50 ≢ ╩

⇔≡™╢ 

 

 

 

 

 

꜡ⱦכ─  Ⱪכ♩☻
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─  

 

≤  

 

 

  



 

100 

Ŧ£  

Ẽ   

  
  

  
   β 

 
  

 ☿fi♃כ  
  ( )  

     
(  )  

 

     

 
   

ה   
   

      

      
פֿ

 

פֿ       

 

       

   
 

   

─      

  (
)  

  
(  )  

 

PTA  PTA     
(  )  

 

      
 

     

    

    

    

    

    

פֿ       

 
 

◄Ⱡ      

  (
)  

♃◦ⱴꜘפֿ  
 
 

∕─  ╘←╖─  
☿fi♃כ  

  
(  )  

 

Ɽ꞉פֿ♩♇ꜞ◓כ 
fiꜛ◦כ♥☻☻ⱦכ◘  

   

☿fi♃כ
  

   

 
 

     

β  │ 3  
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Ẽ ⱪ꜡☺▼◒♩  

   β 

    כ♄כꜞⱶכ♅

ⱪ꜡☺▼◒♩  

 

   

   

   

    

    

    

 
 

  
  

   

 

 
  

  

 
  

  

 
  

  

 
 

  
  

 
  

  

    

 

 
  

  

   

  

   

 
  

  

 

₁   
  
  

  

β  │ 3  
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ŧ£ ǡ  

 

    

3  4 20  3 1 ⱪ꜡☺▼◒♩  

3  5 18  3 2 ⱪ꜡☺▼◒♩  

3  6 15  3 3 ⱪ꜡☺▼◒♩  

3  7 20  3 4 ⱪ꜡☺▼◒♩  

3  9 21  3 5 ⱪ꜡☺▼◒♩  

3  9 27  1  

3 10   

3 10 19  3 6 ⱪ꜡☺▼◒♩  

3 11  -  

3 12 14  3 8 ⱪ꜡☺▼◒♩  

3 12 16  2  

4  1 18  3 9 ⱪ꜡☺▼◒♩  

4  2 16  3 10 ⱪ꜡☺▼◒♩  

4  3 15  3 11 ⱪ꜡☺▼◒♩  

4  3 22  3  

4  5 31  4 1 ⱪ꜡☺▼◒♩  

4  6  2  4  

4  8  4  5  

4  9 28  6  

4 12  2  7  
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Ũ£ Ǜ ╗  

  

   

  ỒỒ ─ ╩ ╘╢ ỜỜ   

    ₃ ─ ╩ ⇔╕∆  

    ₃ ─ ╩ ⇔╕∆  

    ₃◄Ⱡꜟ◑כ ╩ ⇔╕∆  

  ỒỒ ─ ╩ ╘╢ ỜỜ   

    ₃ ⌐ ∆╢ ╩ ⇔╕∆  

   

  ỒỒ ─ ╩ ╘╢ ỜỜ   

    ₃ ─ ◄Ⱡꜟ◑כ ╩ ╘╕∆ 
☻ⱳכ♠ ⁸ 

⁸  

    ₃ ─ ╩ ⇔╕∆   

    ₃ ─ ╩ ⇔╕∆   

    ₃◄Ⱡꜟ◑כ ╩ ⇔╕∆   

  ỒỒ ⌐ ∆╢√╘─ ỜỜ   

    ₃ ≢ ⌐ ⇔╕∆   

    ₃ ⌐ ∆╢ ╩ ⇔╕∆   

   

  ỒỒ ─ ╩ ╘╢ ỜỜ   

    ₃ ─ ◄Ⱡ ה ◄Ⱡ ╩ ⇔╕∆   

    ₃ ◄Ⱡ ꜝ▬ⱨ☻♃▬ꜟ╩ ↕∑╕∆   

  ỒỒ ─ ╩ ↕∑╢ ỜỜ   

    ₃ ╩ ℮ ╩ ⇔╕∆ ⁸  

    ₃ ╩ ⇔╕∆ ⁸  

   

  ỒỒ ─ ╩ ╘╢ ỜỜ   

    ₃ ─ ╩ ⇔╕∆  

    ₃ ─ ╩ ╡╕∆  

    ₃ ה ╩ ⇔╕∆   

╩◓fiꜞ▪▼◦כ◌₃     ה ⇔╕∆  

  ỒỒ ─ ╩ ╠∆ ỜỜ   

    ₃ ─ ╩ ⇔╕∆  

    ₃ ╩ ⇔╕∆   

    ₃♥꜠꞉ה◒כ○fiꜝ▬fi ╩ ה ⇔╕∆  

  ỒỒ ─ ╩ →╢ ỜỜ   

    ₃ ─ ≤◄◖♪ꜝ▬Ⱪ╩ ⇔╕∆  

    ₃▪▬♪ꜞfi◓☻♩♇ⱪ╩ ⇔╕∆  
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  ỒỒ↔╖♀꜡כ◌הⱲfi♀꜡┼─ ─√╘─ ỜỜ   

    ₃ ↔╖─ ╩ ⇔╕∆   

    ₃ⱪꜝ☻♅♇◒↔╖ ╩ ⇔╕∆ ☻ⱳכ♠  

    ₃ ꜡☻ ╩ ⇔╕∆ ⁸  

  ỒỒ ─ ⌐ ↑√ ỜỜ   

    ₃ ─ ™ ╩ ⇔╕∆   

◄Ⱡ    

  ỒỒ◄Ⱡꜟ◑כ─ ╩ ╘╢ ỜỜ   

    ₃ ─ ה ╩ ⇔╕∆   

    
₃ ╩ ⅛⇔√ ◄Ⱡꜟ◑כ─ ╩

⇔╕∆   

    
₃ꜝ▬ⱨ☻♃▬ꜟה ─ ◄Ⱡ ה ◄Ⱡ ╩

⇔╕∆   

    ₃◄Ⱡꜟ◑כ ╩ ⇔╕∆   

   

  ỒỒ ⅛⌂ ≠ↄ╡╩ ╘╢ ỜỜ   

    
₃ ⌂ ה ─ ─ ╩ ╘
╕∆   

    ₃ ─ ╩ ⇔╕∆   

  ỒỒ ─ ╩ →╢ ỜỜ   

─♩♇☿ⱨ○הⱲfiכ◌₃     ╩ ⇔╕∆   

    ₃ ⁸ ┼─ ╩ ⇔╕∆  
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ũ£  

№ ◄◖▪◒◦ꜛfi
21 

⅜ ┼─ ╡ ╖╩ ⌐ ⇔≡™ↄ√╘─ ╖⌐
≈™≡ ⅜ ╘√●▬♪ꜝ▬fi≢№╡⁸ ╩ ⌂℮ ╩
⇔⁸ ה ∆╢ ─↓≤≢∆⁹ │↓─ ╖⌐ ≠⅝
┼─ ╡ ╖╩ ⇔⁸ ⌐ ה⇔ ╩ ⌂™⁸ ⌐

≈™≡ ⌐ ⇔╕∆⁹ 

 ◄Ⱡꜟ◑כ
 

●☻─℮∟⁸◄Ⱡꜟ◑כ ≤│⁸ ╩ ∆╢↓≤≢
∆╢ ─↓≤╩ ™╕∆⁹ ─ ╛ ⌂≥
╩ ∑∏⌐ ∆╢ │⁸ ◄Ⱡꜟ◑כ

≤ ™╕∆⁹ 

 ◄Ⱡꜟ◑כ
 

◄Ⱡꜟ◑כ ⌐ ∆╢ ⌐≈™≡ ⌂ ╩ ⇔√⁸
™╦┌ ─◄Ⱡꜟ◑כ⌐ ∆╢ ≡─ ─ ≤⌂╢╙─≢∆⁹ 

│⁸₈◄Ⱡꜟ◑כ ₉⌐ ≠⅝⁸ ⌂ↄ≤╙ 3 ↔
≤⌐ ↕╣⁸ ⌐ ∂≡ ⁸ ╩ ╘╢↓≤⅜ ╘╠╣
≡™╕∆⁹ 

 ●☻ ╛ⱷ♃fi⌂≥ ╩ ∆╢ ≢⁸ ⅛╠ ↕╣√
─ ╩ ∆╢↓≤⌐╟╡⁸ ⅛╠─ ╩

─ ⌐ ╘≡⅔ↄ ╩╙√╠∆ ─ ≢∆⁹ 

ⱨ○הⱲfiכ◌ ⅛
☿♇♩ 

╠─ ╛ ⌐╟╢ ●☻ ─℮∟⁸
⅜ ⌂ ─ │ ╩⁸╒⅛─ ≢ ⇔√ ●☻─

╛ ─ ╩╙∫≡ ╘ ╦∑╢ ─↓≤≢∆⁹ 

─☻● ꜡♀Ⱳfiכ◌  ⌂ ≤ ⁸ ⌂≥⌐╟╢ ╩
↕∑╢↓≤╩ ╙≥ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁹∆╕⇔ ™╕∆⁹ 

כꜙ♬Ⱳfiכ◌ 
♩ꜝꜟ 

Ⱳfi♀꜡₉כ◌₈ ⁹ 

  ⁸ ⁸ ●☻⌂≥─↓≤≢⁸ ╙ ─ ╛ⱪꜝfi◒♩
fi─ ⅜™⅜ ─ ⌂≥⌐ ╕∫√ ⌐ ↕╣⁸ ╛ ⌐╟∫≡

⇔≡≢⅝√╙─≤ ⅎ╠╣≡™╕∆⁹ 

  ⅜⁸ ≤─ ⌂ ╩ ∟≈≈ ┼─ ╩
⅛≈ ⌐ ⇔≡™ↄ↓≤╩ ≤⇔≡⁸ ⌐⅔↑╢

─√╘─◖☻♩≤∕─ ⌐╟╡ ╠╣√ ╩ ⇔⁸ ⌂
╡ │ ⌐ ∆╢ ╖─↓≤≢∆⁹ 

 ⌐ ⇔√
 

─ ⌂ ─ ⌐╟╡⁸ ⌐ ℮ Ⱡ◄ה
כ◑ꜟ ≤ ─ ╩ꜝ▬ⱨ◘▬◒ꜟ ≢ ⇔⁸ ◄
ꜞ▪ ≢─ ∞↑≢⌂ↄ⁸◓ꜞכfi ╛ ה
─☻ⱦכ◘ ╩ ∂≡⁸ ⌂ ≤ ╩ ∆╢╙─≢
∆⁹ 

 ⱴⱠ☺ⱷfi
♩◦☻♥ⱶ 

⅜ ⌐ ⌐ ∆╢ ╩ ╘╢⌐ √╡⁸ ⌐
∆╢ ╛ ╩ ╠ ⇔⁸↓╣╠─ ⌐ ↑≡ ╡ ╪≢™
ↄ↓≤╩ ⱴⱠ☺ⱷfi♩≤™™⁸∕╣╩ ℮√╘─ ╛
─ ה ─ ╖─↓≤≢∆⁹ ⌂ ⱴⱠ☺ⱷfi♩◦☻
♥ⱶ≤⇔≡│⁸ ≢№╢₈ ₉╛ ⅜ ╘
√₈◄◖▪◒◦ꜛfi ₉⅜№╡╕∆⁹ 

 ₈ ₉₈ ₉ ┼─ ⌐│⁸ ⅝ↄ ↑≡⁸ ─ ≤⌂╢
●☻─ ╩ ╠∆₈ ₉≤⁸∆≢⌐ ∂≡™╢⁸№╢™│

↕╣╢ ─ ⌐╟╢ ╩ ה ↕∑╢₈ ₉
─ 2≈⅜№╡╕∆⁹∆≢⌐ ⅝≡™╢ ─ ⁸↕╠⌐
↕╣╢ ⅛╠ √∟─ ╛ ╩ ╢√╘⌐│⁸ ╛ ⌐
™ ─ ⌂≥⁸ ╩ ⌐ ⅎ╢ ╩╙ ╘⁸₈
₉≤₈ ₉─ ≢ ╡ ╪≢™ↄ↓≤⅜ ≢∆⁹ 

  



 

106 

⅛ ⌐ ∆
╢ ⱤⱠꜟ
( )  

UNEP≤ WMO⌐╟∫≡ ↕╣⁸
─ ⌐ ⇔⁸ ≢Ᵽꜝfi☻─ ╣√ ╩ ⇔⁸

─ ╩ ⇔≡™╕∆⁹5 7 ↔≤⌐
⌐≈™≡ ⌐ ⇔√ ╩ ∆╢≤≤╙⌐⁸ ⁸

╛ ⁸ ╩ ⇔≡™╕∆⁹ 

כ♠הfiכꜞ◓ 
ꜞ☼ⱶ 

⌐ ⇔⁸∕─ ─ ╛ ⌐ ╣⁸
╩≤⅔⇔≡⁸ ─ ₁≤─ ╩ ⇔╗ ─↓≤≢∆⁹ 

 ◒꜠☺♇♩ ◄Ⱡꜟ◑כ─ ╛◄Ⱡꜟ◑כ ─ ™ ─ (
ⱪ꜡☺▼◒♩)╙⇔ↄ│ ╛ ─ ( ⱪ꜡☺▼

◒♩)⌐╟╡ ≢⅝√ ●☻ ה ╩⁸ ╘╠╣√
⌐ ∫≡ ⇔ ⌂ ⌐⇔√╙─≢∆⁹ 

כ꜠Ⱡ▼☺כ◖ 
◦ꜛfi◦☻♥ⱶ 

╩כ◑ꜟfi◦☻♥ⱶ≤│⁸2≈─◄Ⱡꜛ◦כ꜠Ⱡ▼☺כ◖ ⌐
⇔ ∆╢⇔ↄ╖≢∆⁹ ≤⌂∫≡™╢─│⁸₈ ◦☻
♥ⱶ₉≤ ┌╣╢╙─≢⁸╕∏ ╩ ∫≡ ╩≈ↄ╡⁸ ⌐⁸

⌐ ↕╣╢ ╩ ⇔≡⁸ ╛ ⌂≥⌐ ⇔╕∆⁹ 

☻כ◔ 
BAU  

╩ ─╕╕ ⇔⁸ √⌂ ╩ ╦⌂™╙─
≤ ⇔⁸ ⌂≥─ ╛ ⌂≥─
⁸ ⌐≈™≡│⁸1 №√╡─◄Ⱡꜟ◑כ ╩

⇔≡⁸ ─ ⅛╠ ╩ ℮╙─≢∆ BAU Business 
As Usual)⁹ 

 
FIT  

╛ ⅜ ◄Ⱡꜟ◑כ≢ ⇔√ ╩⁸
⅜ ™ ╢↓≤╩ ⅜ ∆╢ ─↓≤≢∆ FIT:Feed- in 
Tariff ⁹ 

↕ ◄Ⱡꜟ
 כ◑

⌐ ∆╢↓≤⅜≢⅝╢◄Ⱡꜟ◑כ ⌐╟∫≡ ╖ ↕╣╢
◄Ⱡꜟ◑כ─ ⁹ ⌐│⁸ ⁸ ⁸ ⁸ ⁸ ⁸
Ᵽ▬○ⱴ☻⌂≥╩◄Ⱡꜟ◑כ ≤⇔≡ ∆╢↓≤≢∆⁹ 

  ⌂≥⅜ ⌐⌂╢↓≤╩ ⇔√╡⁸ ⌐⌂∫√ ╩
≤⇔≡ ⇔≡ ⇔√╡∆╢↓≤⌐╟∫≡⁸ ╛ ⌂≥─

─ ╩ ⅎ⁸ ┼─ ⅜ ↕╣√ ─↓≤≢∆⁹ 

 ☻ⱴכ♩ⱷכ♃
 כ

⌐╟╡⁸ ─ ─ ╛⁸ ─ ⅎ╢
╩ ⌐∆╢ ≢∆⁹ 

 ≤⇔≡
─  

2050 ⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ↑√ ⅎ ⁸ⱦ☺ꜛfi ╩
∆╙─≢∆⁹ 

⌐ ─ ≡╢ ╢™ ≢№╢ ╩ ⇔⁸
╩ ⌐≈⌂→╢≤™℮ ⅎ ─ ⁸∕─╟℮⌂

─ ⌐ ↑≡ ─ ╛ ╩ ╘≡™⅝╕∆⁹ 

Ⱳfi♀꜡₉כ◌Ⱳfi ₈כ◌꜡♀  ⁹ 

√ ( )  ●☻─ ⌂ ≤ ⌐╟╢ ≤─
ꜟꜝ♩כꜙ♬Ⱳfiכ◌─≢ ╩ ⇔√ ─↓≤≢∆⁹ 

  ⅜ ⇔™ ─ ╩ ⇔⌂⅜╠ ה
─ ╩ ⇔≈≈⁸ ─ ⌐ ∂≡ ╩ ⇔ ⅎ ℮

↓≤⌐╟╡⁸ ─ ⅜ ⌐ ↕╣╢↓≤╩ ∆ ⅎ ≢
∆⁹ 

  ™ ⌐ ∆╢ ─ ◄Ⱡꜟ◑⁹∆≢≥↓─כ ─ │
10 15m─ ↕⌐⌂╢≤⁸ ╩ ⇔≡ ─ ⅜ ╠╣⌂ↄ

⌂╡╕∆⁹∕─√╘⁸ │ ╟╡╙ ⅜ ↄ⁸ │
╟╡╙ ⅜ ™↓≤⅛╠⁸↓─ ╩ ⇔≡

⌂ ╩ ℮↓≤⅜≢⅝╕∆⁹ 

  ●☻╩ ⌂ ╡ ⇔⌂™↓≤≢∆⁹ 

 ꜝ▬ⱨ
☻♃▬ꜟ 

●☻╩ ⌂ ╡ ⇔⌂™ ─↓≤≢∆⁹ 
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│ Ɽכ◒▪fi♪ꜝ
▬♪ 

⅛╠ ╡─ ╛ ⁸ ─ ╕≢ ≢ ∫≡
⇔⁸∕↓⅛╠ ╩ ⇔≡ ╕≢ ∆╢ ≢∆⁹ 

╩ ℮ ⅜ ╢√╘⁸ ⌐╛↕⇔ↄ⁸ ╙ ⌂ↄ⌂╡⁸
≥⅔╡⌐ ╕≢ ↄ↓≤⅜≢⅝╕∆⁹ 

 Ᵽ▬○ⱴ☻ ⌂ ─ ≢ ╩ ™√╙─⁹ ⌂
≤⇔≡│⁸ ⇔≡ ╩ ꜟכ◖ꜟ▪⁸╡√∫ ⁸ⱷ♃fi

⌂≥⌐╟╢ ⌂≥─◄Ⱡꜟ◑כ ⁸ ⌐⅔↑╢
≤⇔≡─ ╛ ─꜠fi● ≤⇔≡─ ⅜№╡╕∆⁹ 

  №√╡⌐ ∆╢ ─ ─↓≤≢∆⁹ 

 Ɽꜞ  ₈ ₉─ ≤⌂╢╙─≢⁸2020 ─ ⌐
∆╢ ⌂ ╖≢∆⁹ 

21 (COP21)≢ ↕╣⁸
2016 11 4 ⌐ ↕╣╕⇔√⁹Ɽꜞ ≢│ ⅜ √⌂

╖⌐ ∆╢ ╩ ⌐ ⇔≡
⅔╡⁸ ∞↑≢│⌂ↄ∆═≡─ ⌐⅔™≡ ╡ ╖⅜ ╗↓≤ 
⅜ ↕╣≡™╕∆⁹ 

♩♇꜠Ⱪ ╛Ɑכ♩☻  ╛ ⌂≥╩ ™≡ ⇔⁸ ⇔√╙─
⌂≥─ ╩  Ⱪ≢∆⁹כ♩☻√⇔⌐

 

3R Reduce ☻כꜙ♦ꜞ ↔╖╩ ╠∆ ⁸Reuse ☻כꜚꜞ ∆╢ ⁸
Recycle ꜞ◘▬◒ꜟ ∆╢ ─ ╩≤∫√ ≢∆⁹
╩ ∑∏⁸ ╖─ ─ ╛ ╩ ╘⁸

╩ ⇔≡™ↄ℮ⅎ≢─ ⌂ ⅎ ≤⇔≡ ↕╣╕∆⁹ 
↓╣⌐ Refuse ꜞⱨꜙכ☼ ↔╖⌐⌂╢╙─╩ ╦⌂™ ╩ ⅎ≡ 4R
≤™℮ ⅎ╙№╡╕∆⁹ 

 BEMS Building and Energy Management System ⱦꜟ ◄Ⱡꜟ◑כ ◦☻
♥ⱶ ─ ≢⁸₈ⱬⱶ☻₉≤ ┘╕∆⁹ ≤◄Ⱡꜟ◑כ ─

╩ ╢√╘─ⱦꜟ ◦☻♥ⱶ─↓≤≢∆⁹ 

 FEMS Factory Energy Management System ◄Ⱡꜟ◑כ ◦☻♥ⱶ
─ ≢⁸₈ⱨ▼ⱶ☻₉≤ ┘╕∆⁹ ─◄Ⱡꜟ◑כ ╩ ∆
╢√╘⁸ ─◄Ⱡꜟ◑כ ╛ ─◄Ⱡꜟ◑כ ה

╩ ⇔⁸ ⅎ╢ ╛ ╩ ∆╢√╘─◦☻♥ⱶ─
↓≤≢∆⁹ 

 BAU ₈ ₉☻כ◔  

 HEMS Home Energy Management Systemⱱכⱶ ◄Ⱡꜟ◑כ ⱴⱠ☺ⱷfi♩ 
◦☻♥ⱶ ─ ≢⁸₈Ⱬⱶ☻₉≤ ┘╕∆⁹ ≢ ℮◄Ⱡꜟ◑כ╩
∆╢√╘─ ◦☻♥ⱶ≢∆⁹ ╛●☻⌂≥─◄Ⱡꜟ◑כ
╩ ⌐ ה ⇔⁸ ⌐≈⌂→╕∆⁹ 

 ICT  Information and Communication Technology ─ ≢⁸
⅔╙⌐ ╩ ∫√◖Ⱶꜙ♬◔כ◦ꜛfi Communication ╩
™™╕∆⁹ 

 IPCC ₈ ⌐ ∆╢ ⱤⱠꜟ₉ ⁹ 

 J-◒꜠☺♇♩ ◄Ⱡ ─ ╛ ◄Ⱡꜟ◑כ─ ⌐╟╢
─ ╛⁸ ⌂ ⌐╟╢ ─ ╩⁸◒
꜠☺♇♩≤⇔≡ ⅜ ∆╢ ≢∆⁹ ↕╣√◒꜠☺♇♩╩
∆╢↓≤⌐╟╡⁸ ╩ ⇔⁸ ─ ●☻
─ ⌐≈⌂→≡™⅝╕∆⁹ 

 KES Kyoyo Environmental Management System Standard ⅛╠ ↕
╣√ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ ─ ≢⁸◦fiⱪꜟ≢ ◖☻♩≢№╢
↓≤⅛╠ ╡ ╖╛∆™ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⁹ 

 MaaS Mobility as a Service ─ ≢⁸₈ⱴ₉☻כ≤ ┘╕∆⁹ ╛
─♩ꜞ♇ⱪ ≢─ ⌐☼כ♬ ⇔≡⁸ ─

╛∕╣ ─ ╩☻ⱦכ◘ ⌐ ╖ ╦∑≡ ה ה
╩ ≢  ⱦ☻─↓≤≢∆⁹כ◘℮
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 NPO ↕╕↨╕⌂ ╙ ╗ ╩ ™⁸ ─ ⌐ ⇔
╩ ∆╢↓≤╩ ≤⇔⌂™ ─ ⁹ 

 PDCA◘▬◒ꜟ Plan ⁸Do ⁸Check ⁸Action ─ ╩
∫√╙─≢⁸ ⌐ ╩ ⇔≡™ↄ╙─≢∆⁹ 

 PPA Power Purchase Agreement ⸗♦ꜟ─ ≢⁸
⅜ ─ ⌐ ╩ ה ⇔√ ≢⁸
≢ ↕╣√ ╩∕─ ┼ ∆╢ ─↓≤≢∆⁹ 

 RE100 ⅜ ╠─ ─ ╩ 100 ◄Ⱡ≢ ℮↓≤╩ ∆
⌂▬♬◦▪♥▫Ⱪ─↓≤≢⁸ ╛ ─ ⅜ ⇔≡™╕∆⁹ 

 SBT Science Based Targets ─ ≢⁸Ɽꜞ ─ ╩
╟╡ 2ϴ╩ ⌐ ╢ ⌐ ⅎ⁸╕√ 1.5ϴ⌐ ⅎ╢↓≤╩
∆╙─ ⅜ ╘╢ ≤ ⇔√⁸5 15 ╩ ≤⇔≡
⅜ ∆╢⁸ ●☻ ─↓≤≢∆⁹ 

 SDGs  SDGs│⁸2015 9 ─ ◘Ⱶ♇♩≢ ─ ≢ ↕╣
√₈ ⌂ ─√╘─ 2030▪☺▼fi♄₉⌐ ↕╣√ 2030
╕≢⌐ ≢╟╡╟™ ╩ ∆ ≢∆⁹ 
│ SDGs╩ ≤⇔√ SDG ╩ ⇔≡⅔

╡⁸ ╣√ SDGs─ ╩ ∆╢ ╩₈SDGs ₉≤
⇔≡ ⇔≡™╕∆⁹↕╠⌐∕─ ≢ ⌐ ╣√ ⌂ ╩₈

SDGs⸗♦ꜟ ₉≤⇔≡ ⇔≡ ⇔⁸ ─ ╩
⇔≡™╕∆⁹ 

 ZEB Net Zero Energy Building Ⱡ♇♩ה꜡♀ה◄Ⱡꜟ◑הכⱦꜟ ─
≢⁸₈♀Ⱪ₉≤ ┘╕∆⁹ ⌂ ╩ ⇔⌂⅜╠⁸ ≢
∆╢ ─ ◄Ⱡꜟ◑כ─ ╩♀꜡⌐∆╢↓≤╩ ⇔√
─↓≤≢∆⁹ 

 ZEH Net Zero Energy House Ⱡ♇♩ה꜡♀ה◄Ⱡꜟ◑הכⱢ►☻ ─
≢⁸₈♀♇♅₉≤ ┘╕∆⁹ ה ⁸ ⌐╟∫≡
℮◄Ⱡꜟ◑כ╩ ╠⇔⌂⅜╠⁸ ⌂≥≢◄Ⱡꜟ◑כ╩≈ↄ╡
⇔⁸ ≢ ∆╢ ─ ◄Ⱡꜟ◑כ ⅜⅔⅔╗⌡♀꜡ ⌐

⌂╢ ─↓≤≢∆⁹ 
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